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T1-15-IN01
Ultrasound Guided Procedures in the Point of Care
Setting

Michael Blaivas, MD, MBA

Professor of Medicine, University of South Carolina School of Medicine,

Department of Emergency Medicine, Piedmont Hospital Newnan,

Atlanta, Georgia, USA

Ultrasound guidance is revolutionizing clinicians’ abilities to

perform procedures in the point of care setting. Many established

procedures are made safer and more precise by decreasing complica-

tion rates and time to perform the procedure. However, ultrasound

guidance is allowing many clinicians to perform invasive procedures

which they would not traditionally attempt, such as regional anes-

thesia under ultrasound guidance. The expansion of point of care

procedures performed by clinicians improves patients’ access to

safe and timely procedures which decrease morbidity, pain and

sometimes save lives. Yet, despite the incredible ability ultrasound

provides for direct visualization and guidance of various needles,

wires and devices, clinicians should not become emboldened that

mistakes with ultrasound cannot be made. Additionally, there are

signs of misunderstanding by some that complications cannot occur

when ultrasound is used for procedural guidance, despite the fact that

studies indicate proper care and training are still required.

T1-15-IN02
Ultrasound Elastography Principles & Application
in Liver

Giovanna Ferraioli

Ultrasound Unit, Department of medical sciences and infectious

diseases, Fondazione IRCCS Policlinico San Matteo, University of

Pavia, Pavia, Italy

Elastography shows the biomechanical properties of the tissues

whereas B-mode ultrasound shows their acoustic properties. These

properties are not related to each other. Elastography can be

considered a virtual palpation: under a stress, stiffer tissues show

less longitudinal displacement and higher speed of transverse

displacement.

Elastography techniques are based or on the assessment of the lon-

gitudinal displacement of the tissue induced by a stress, as in strain

elastography and acoustic radiation force impulse (ARFI) imaging,

or on the assessment of the speed of the transverse displacement of

the tissue as in shear wave elastography. In strain elastography a

part of the body is compressed axially by pressing across its surface

and the internal tissue displacement is converted to a strain image (per-

centage of deformation), because the percentage of deformation will

be constant whereas displacement decays with depth. In the ARFI im-

aging the acoustic radiation force generates a localized displacement

of a few microns in the ultrasound axial direction. ARFI generates

also shear wave displacement at one point (point shear wave elastog-

raphy) or along several lines (2D-shear wave elastography).
S1
Liver stiffness is directly related to liver fibrosis. Several studies

and meta-analyses have assessed the accuracy of the available shear

wave elastography (SWE) techniques, i.e. vibration controlled tran-

sient elastography (VCTE), point SWE and 2D-SWE, for the staging

of liver fibrosis. VCTE was the first technique available and it needs

a dedicated device that doesn’t give a morphological assessment of

the liver parenchyma. The advantages of the SWE techniques incor-

porated in ultrasound systems are that the same system can be used

for the evaluation of morphologic changes or the detection of focal

liver lesions and the B-mode image is a guidance for the stiffness

assessment. Confounding factors should always be taken into ac-

count in the interpretation of the results, that should be evaluated

in the clinical setting. In fact, liver stiffness increases in cases of

acute hepatitis or transaminase flares, congestive heart failure,

feeding and extrahepatic cholestasis. In patient with liver cirrhosis,

liver stiffness is associated with the risk of decompensation, liver

cancer, and death.

Elastography could give additional information for the characterization

of focal liver lesions, however the large overlap between values observed

in benign and malignant lesions limits the use of the technique.

T1-15-IN03
Fusion Imaging for RFAblation of HCC
Won Jae Lee

Department of Radiology, Samsung Medical Center, Seoul, Korea

As is known, radiofrequency (RF) ablation is one of major treatment op-

tions for small hepatocellular carcinomas (HCCs), and is performedmostly

under the ultrasound (US) guidance.However, it is not infrequently encoun-

tered when small HCCs are inconspicuous during US-guided RF ablation.

The main purpose to develop fusion imaging of US with CT/MRI was to

overcome this drawback of US in order to perform successful RF ablation.

Currently, different types of fusion imaging techniques have been devel-

oped, and their usefulness in performing RF ablation of HCCs have been

described as well. Besides, fusion imaging can be used together with

contrast-enhancedUS,which sometimesplays an important role to facilitate

successful RF ablation of HCC. In this lecture, we introduce essential prin-

ciples of some fusion imaging techniques, demonstrate various fusion

imaging methods for performing RF ablation of HCC with or without

contrast-enhanced US, and finally describe published results of fusion

imaging–guided RF ablation of HCC.

T1-15-IN04
Ultrasound System Development and Elastography
Yu-Hsin Wang

Biomedical Technology and Device Research Laboratories,

Industrial Technology Research Institute, Hsinchu County, Taiwan

Shear wave elastography (SWE) is an ultrasound imaging modal-

ity which can estimate the tissue elasticity by measuring the speed of

the ultrasound-induced shear wave and thus assesses the biomechan-

ical information. To obtain accurate the assessment, the ultrasound

system first has to be designed with high data transmission rate

and bandwidth to capture the transient shear wave propagation in

the soft tissue. Effective push wave is the other factor to achieve suf-

ficient signal-to-noise ratio for computational processing. In the

study, we investigate the challenges in the system design and

compare the push wave for the SWE. As real-time SWE is
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implemented with the GPU acceleration, we apply the technology to

monitor the thermal treatment process of radio frequency ablation.

Hopefully, the technology can help to delineate the thermal-damaged

region and avoid unnecessary treatment in normal tissue.

T1-15-IN05
Effect of Low-Intensity Ultrasound Stimulation on
the Attenuation of Mechanical Properties of Fibrous Tissue

Chun-Feng Lai, Jaw-Lin Wang

Institute of Biomedical Engineering, National Taiwan University,

Taipei, Taiwan

The effect of low intensity ultrasound on the mechanical properties of

soft tissue such as tendon is not well understood. In this study, the rat tail

tendons were used to determine the effect of ultrasound on the mechan-

ical properties of tendon fiber. Twenty two collagen fibers were ex-

tracted from rat tail tendon fibers. The collagen fibers were separated

into two groups, one with and one without ultrasound stimulations. Cy-

clic loading test within toe-region of collagen fibers were conducted in

degassed water. The intensity and frequency of the ultrasound was 70

mW/cm2 and 1 MHz respectively. The results showed the tangent

modulus of the collagen fiber in the ultrasound group was reduced

from 300 MPa to 250 MPa in comparison to the control group. Further

mechanical test and analysis of mathematical model should be done to

understand the mechanism and reaction between ultrasound and the

stiffness of the soft tissue.

Free Paper

OPT1-001
The Influence of Ventilation on Pulmonary
Capillary Hemorrhage Induced by Diagnostic Ultrasound

Douglas Miller,1 Zhihong Dong,2 Chunyan Dou,2

Krishnan Raghavendran3

1Department of Radiology, University of Michigan, United States,
2Department of Radiology, University of Michigan, 3Department of

Surgery, University of Michigan

Objectives: Pulmonary capillary hemorrhage (PCH) can be induced by

diagnostic ultrasound, presenting a potential risk of patient lung injury.

Diagnostic ultrasound pulses generate small acoustical radiation pres-

sures on the blood-air barrier, a possible physical mechanism for

PCH. The influence of reduced or increased trans-capillary stress on

PCH during ventilation was assessed.

Methods: Rats anesthetized with ketamine and xylazine were intubated

by tracheostomy for ventilation at 75 bpm and 15 cm H2O with zero or

64 cm H2O end expiratory pressures (EEPs). Rats were imaged at 7.6

MHz during ventilation in a warm water bath using a CL15-7 probe on a

Philips HDI 5000 ultrasound machine. A low Mechanical Index (MI)

was used for aiming and then was raised to 0.37, 0.52, 0.7, 0.9 or 1.1

for 5 min to asses exposure responses in different groups with n56.

The PCH area was measured on the lung surface.

Results: PCH was revealed in real time by growing comet tail artifacts

in the image. For MI51.1, PCH was 8.066.5 mm2 for 0EEP, 1.763.8

mm2 for +4EEP (p,0.001), and 25.766.5 mm2 for -4EEP

(p,0.001). MI Thresholds (mean of MIs with p,0.05 and p.0.05 rela-

tive to shams) were 0.6 for 0EEP, not determinable for +4EEP (p50.2 at

MI51.1) and 0.45 for -4EEP.

Conclusions: +4EEP virtually eliminated, but -4EEP increased the PCH

during ventilation. These small EEPs apparently subtract or add to trans-

capillary stress from acoustical radiation pressure generated by diag-

nostic ultrasound pulses, reducing or enhancing the induction of PCH.
OPT1-002
Why We Need Infection Control Guidelines for
Ultrasound Practice

Susan Campbell Westerway,1 Jocelyne Basseal2

1Council member, WFUMB Council, ASUM and Charles Sturt

University, Australia, 2ASUM Head Office, Australasian Society for

Ultrasound in Medicine

Objectives: The routine ultrasound examination is considered as a

non-invasive and safe procedure but a recent worldwide survey

on infection control indicated that ultrasound practitioners do not

comply with basic disinfection practice. Transducer reprocessing

protocols in ultrasound departments vary significantly, from almost

non-existent to comprehensive. Ultrasound practitioners undergo

extensive training to use the ultrasound technology however most

education programs do not cover training in infection prevention

and control. It is common that the infectious status of patients is

not disclosed prior to an ultrasound procedure, which ultrasound in-

volves contact between an ultrasound transducer and the patient’s

skin or mucous membranes. The failure to adhere to minimum

infection control standards, including the proper cleaning and re-

processing of the equipment and transducers, increases the risk of

pathogen transmission and subsequent infection to the operator

and to the next patient.

Methods: A search of recent literature revealed many examples of

transducer contamination post-scan. These pathogens were assessed

for risk factors such as ease of cross-contamination and health

related risks.

Results: Pathogens that are found on transducers include MRSA,

Enterococcus faecium, Acinetobacter lwoffii, Pseudomonas stutzeri

and Clostridium difficile amongst others.

Conclusions: Ultrasound procedures contaminated with pathogenic

bacteria can cause disease and may lead to further spread of these organ-

isms.

OPT1-003
Artificial Intelligence for Ultrasonography:
Japanese Government Policies

Norio Nakata

Division of Ultrasound Device Development and Application, The Jikei

University, School of Medicine, Japan

Objectives: Recently, Deep learning (DL) is attracting attention as a

breakthrough in advancing artificial intelligence (AI). DL can be applied

to many image processing and computer vision problems with great suc-

cess. One of its biggest successes has been in computer vision. The Jap-

anese government planned to promote the development of AI

technology in cooperation with other entities especially for use in med-

ical industry. From 12th January to 29th March 2017, the Ministry of

Health, Labour and Welfare (MHLW) of Japanese government held

round-table conferences for the utilization of AI in healthcare. The ob-

jectives of this conference were as follows: 1) understanding and selec-

tion of AI related technology applicable to medical field, 2), how to

utilize AI to healthcare field, 3) to discuss the essential handling for uti-

lization of AI in medical field.

Methods: 10 members of this conference consisted of AI computer sci-

entists, researchers of medical informatics, and medical doctors. The

author participated in this committee as a representative of radiologists.

Some special AI experts and senior officials of the MHLW were invited

to this conference.

Results: DL has been a large impact on medical image analysis appli-

cations including ultrasonography, such as computer-aided diagnosis.
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The regulatory guidance of the MHLW for AI applications of medical

devices would be required. The MHLW would support the construction

of multi-center database for supervised learning of AI including

ultrasonography.

Conclusions: This conference concluded that diagnostic imaging

including ultrasonography has high priority for utilization of AI.

OPT1-004
Remote Breast Ultrasound Image Interpretation
System for Multicenter Study (Jabts Bc04 Study)

Hiroko Yaegashi,1 Takanori Watanabe,2 Setsuko Kaoku,3

Toshitaka Okuno,4 Hidemitsu Yasuda,5 Eriko Tohno,6

Akihiro Nishikawa,7 Takefumi Shimoyama,1 Kaori Miyamura,1

Takuhiro Yamaguchi1

1Clinical Research Data Center, Tohoku University Hospital, Japan,
2Department of Breast Surgery, National Hospital Organization Sendai

Medical Center, 3Department of Ultrasonics, National Hospital

Organization Osaka National Hospital, 4Department of Breast Surgery,

Kobe City Nishi-Kobe Medical Center, 5Department of Breast Surgery,

National Center for Global Health and Medicine, 6Department of

Radiology, Tsukuba International Breast Clinic, 7Zenbe Co., Ltd.

Objectives: As interpretation of ultrasound images is often subjec-

tive, multicenter studies are conducted to collect more objective

data. Centralized image interpretation by ultrasound experts is

important to enhance the credibility of diagnosis in multicenter

studies. However, it is difficult to control the influence of the inter-

pretation, on the reviewers in a face-to-face meeting. Also, inter-

preters have a limited amount of time as they perform the study

tasks between daily medical practices. To solve these problems,

we developed a remote interpretation system for multicenter studies

in which multiple assessors could perform the interpretation and

discuss the results with each other.

Methods: The system was introduced for the investigator-initiated

multicenter study in Japan (JABTS BC04). We, Data Manager set up

the system for each interpreter, and the imaging data were randomly

allocated to several pairs of image interpreters. First, each interpreter

individually evaluated the images on their site and submitted the results

to the Data Center cloud. Secondly, we compared the results of each

paired interpreters and gave feedback through the internet to them.

The interpreters checked the results of their own partner and reconsid-

ered the interpretation results, and submitted the final decision as a

pair to the Data Center again.

Results: Independent evaluation was kept systematically. Also, inter-

preters could perform their tasks when they had time. This reduced

time and cost of conducting the Centralized image interpretation.

Conclusions: The remote interpretation system is helpful to perform ul-

trasound multicenter studies.

OPT1-005
Ultrasonic RF Time Series for Early Assessment of
Tumor Response to Chemotherapy: First in Vivo Studies

on Mice Breast Cancer Model

Qingguang Lin,1 Jianhua Zhou,1 Jianwei Wang,1 Qing Li,1 Anhua Li,1

Chunyi Lin,2 Zhixing Guo,1 Weizheng,1 Cuiju Yan1

1Department of Ultrasound, Sun Yat-Sen University Cancer Center,

China, 2School of Electronic and Information Engineering, South China

University of Technology

Objectives: To evaluate whether ultrasonic radio-frequency (RF) time

series allows assessing early changes in tumor microstructures in early

prediction of tumor response to chemotherapy.
Methods: Experiments were approved by the regional animal care com-

mittee. Fifty MCF-7 breast cancer bearing nude mice were treated either

with cisplatin and paclitaxel or sterile saline. Sequential ultrasound im-

aging was performed on days 0, 3, 6 and 8 after the treatment to simul-

taneously collect B-mode images and RF data. The ultrasonic RF data

was analysized with MATLAB-based software to extract 6 RF time se-

ries features including slope, intercept, S1, S2, S3, S4. The changes in

RF time series features were compared to microstructures changes in

histopathology.

Results: Treatment with cisplatin and paclitaxel significantly reduced tu-

mor growth in comparison with the control tumors on day 6 and 8 (P＜
0.05) while there was no significantly change between the control and

treated tumors on day 0 and 3 (P 50.442, P 50.429, respectively). Inter-

cept, S1 and S2 were significantly increased and slope was significantly

decreased in the treated tumors on day 3, 6 and 8 as compared with

day 0 (P＜0.01), but not in the control tumors (P＞0.05). On day 3, 6

and 8, intercept, S1, S2, S3 and S4 were significantly increased and slope

was significantly decreased in treated tumors as compared with control tu-

mors (P＜0.01). Tumor cell density was significantly decreased 3 days af-

ter treatment as compared with control tumors (P＜0.01).

Conclusions: Ultrasonic RF time series analysis provided a simple way

to noninvasively assess early tumor response to chemotherapy without

injection of any contrast agents.

OPT1-006
Preparation of Phase-Transition Perfluoropentane
Nanodroplets Modified by Folate for Ultrasound Molecular

Imaging in Ovarian Cancer

Yuan Guo,1 Pan Li,2 Haitao Ran,2 Zhigang Wang,2 Jianxin Liu2

1Department of Medical Imaging and Radiological Sciences,

Chongqing Medical University, China, 2Chongqing Key Laboratory of

Ultrasound Molecular Imaging, Chongqing Medical University

Objectives: This study aimed to develop a hybrid platform based on

folate-modified phospholipid-shell and perfluoropentane nanodrop-

lets (FA-NDs), which could in vitro and in vivo target ovarian can-

cerand enhance ultrasound imaging after acoustic droplet

vaporization (ADV) induced by low-intensity focused ultrasound

(LIFU).

Methods: The nanodroplet was fabricated with HSPC, DSPE-PEG

(2000)-folate, DPPG, cholesterol and perfluoropentane using lipid film

hydration method and rotary evaporation method. The nanodroplet sta-

bility was evaluated at 4�C and 37 �C respectively. The in vitro targeted

efficiency were tested with SKOV3 cells and in vitro ADV was

appraised in jellium model with LIFU. The in vivo targeted efficiency

and acoustic droplet vaporization were evaluated with SKOV3 tumor-

bearing nude mice.

Results: The nanodroplets were successfully prepared with good

size uniformity (particle size 321667 nm). The nanoparticles re-

mained stable for 48 h at 4�C and 1 h at 37 �C. In vitro targeted

experiments exhibited a perfect binding efficiency of FA-NDs to

SKOV3 cells. In vitro ADV profiles displayed obvious ultrasound

enhancement in both B-mode and CEUS-mode when LIFU power

was elevated to 5 W. In vivo and ex vivo fluorescence imaging dis-

played that FA-NDs possessed outstanding specificity to targeted

solid tumor. Both the qualitative and quantitative results of in

vivo ADV in mice tumor nodule manifested that FA-NDs under-

went phase transition upon the LIFU exposure.

Conclusions: The results demonstrated that the FA-NDs system is a

potential platform for targeted conjunction and enhancing ultrasound

imaging via ADV using LIFU.
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OPT1-007
Indocyanine Green and Perfluorocarbon Based
Liposome for Multi-Modal Imaging Guided Photothermal

Therapy

Danli Sheng, Liming Deng, Zhigang Wang

Institute of Ultrasound Imaging, Second Affiliated Hospital of

Chongqing Medical University, China

Objectives: Due to poor diagnostic rate and therapeutic efficiency,

breast cancer is still the death-leading disease for women. And devel-

oping single multifunctional nanoparticle that can simultaneously

impart both diagnostic and therapeutic functions is urgent.

Methods: Indocyanine green (ICG) and perfluorooctylbromide

(PFOB) based liposomes(LIP-PFOB-ICG) were prepared by a

two-step emulsion method. Their imaging properties and therapeu-

tic property of photothermal effect were tested in vitro and vivo

respectively.

Results: The all-in-one liposomes can facilitate simultaneous fluores-

cence, photoacoustic, computer tomography and ultrasound imaging.

Upon 808nm laser irradiation, the nanoparticles showed obvious photo-

thermal effect and suppressed tumor growth completely.

Conclusions: A versatile liposome is successfully fabricated to realize

multi-modal imaging guided therapy of breast cancer. In terms of its pre-

cise diagnosis, high therapeutic efficiency and biocompatibility, it shows

much potential in the clinical application.

OPT1-008
AWide Field-of-ViewMicrovascular Imaging based
on Diverging Wave Excitation Using a Curved-Array

Transducer

Jin Bum Kang, Doo Young Go, Yang Mo Yoo

Department of Electronic Engineering, Sogang University, South

Korea

Objectives: Ultrafast Doppler Imaging enables high-sensitivity small

vessel imaging using the large amount of spatial and temporal samples

within a short acquisition time (Demene C. et al, 2015). However, the

ultrafast microvascular imaging using plane-wave excitation may not

be suitable for abdominal applications such as hepatic or kidney vessels

due to limited field-of-view (FOV) and imaging depth. In this study, we

present a wide FOV microvascular imaging method using diverging

transmit beams in a curved array transducer.

Methods: For the diverging wave excitation in the curved array trans-

ducer, virtual sources for transmit delays are located following the cir-

cular arc of the curved shape. In addition, the diverging beam allows a

full transmit aperture regardless of the steering angle whereas plane-

wave is limited due to beam directivity and curved structure. Therefore,

diverging beam based coherent compounding can provide a wider FOV

and higher SNR than plane-wave compounding. To compare the perfor-

mances of the microvascular imaging based on diverging-wave and

plane-wave, a kidney was scanned using a C5-2 curved array transducer

and each data was acquired with same parameters (10 angles,69 degree

and 250 ensemble).

Results: In the kidney experiment, the B-mode image using diverging

beam produced wider FOV and higher sensitivity due to increased fully

overlapping beam regions. The microvascular imaging using diverging

beams also showed wider FOV and increased signal-to-clutter ratio

compared to the plane-wave imaging (i.e., 11.9 vs. 9.9 dB) at the small

vessel region.

Conclusions: The diverging-wave excitation is of great advantage for

the ultrafast microvascular imaging in a curved-array transducer.
OPT1-009
Targeted Pegylated Plga-Coated Prussian Blue
Nanocomposite for Dual-Modality Pa/Mr Imaging and

Synergistic Chemothermal Tumor Therapy

Xiaoxia Han,1 Jianxin Liu,2 Zhigang Wang,3 Yang Sun,3 Haitao Ran,3

Zicheng Hu,4 Pan Li,3 Tingting Shang1

1Department of Ultrasound, The Second Affiliated Hospital of

Chongqing Medical University, China, 2Institute of Ultrasound

Imaging, Department of Ultrasound;Chongqing Key Laboratory of

Ultra, The Second Affiliated Hospital of Chongqing Medical University,
3Institute of Ultrasound Imaging, Department of Ultrasound, The

Second Affiliated Hospital of Chongqing Medical University,
4Department of Neurology, The First Affiliated Hospital of Chongqing

Medical University

Objectives: To prepare a PEGylated poly (lactic-co-glycolic acid)

(PLGA) targeting with folic acid (FA) coated Prussian blue nanopar-

ticles (PB NPs) and paclitaxel (PTX), to construct multifunctional

PLGA-PB-PTX-PEG-FA nanocomposite for both photoacoustic (PA)

imaging, magnetic resonance imaging (MRI) and synergistic chemo-

thermal tumor therapy.

Methods: Paclitaxel (PTX)-loaded Folic acid (FA) targeted PEGylated

PLGA nanoparticles encapsulating Prussian Blue (PB) (PLGA-PB-PTX-

PEG-FA) nanocomposite was fabricated by a modified double emulsion

(water/oil/water) evaporation process. The morphology, size, UV–vis–NIR

absorbance spectra, Fourier transfer infrared (FTIR) spectrum were tested

to evaluate the structural characterization of PLGA-PB-PTX-PEG-FA.

Drug Loading and releasing of PLGA-PB-PTX-PEG-FA nanocomposite

were assessed by high performance liquid chromatography (HPLC). Addi-

tionally, in vitro cell targeting and in vivo tumor targeting were verified by

confocal laser scanningmicroscopy (CLSM) and vital fluorescence imaging

(VFI) to assess the targeting effect of PLGA-PB-PTX-PEG-FA nanocom-

posite. The efficacy of the contrast agent for PA imaging and MRI was

evaluated by in vitro and in vivo imaging of subcutaneous MDA-MB-

231 tumor-bearing mice following tail intravenous injection of the

contrast agent. Finally, to visualize the photothermal cytotoxicity of

PLGA-PB-PTX-PEG-FA nanocomposite, MDA-MB-231 cells were

incubated with PLGA-PB-PTX-PEG-FA nanocomposite in 96 well-plate

for 2 h and were irradiated with or without NIR laser. CCK8 method was

used to measure the viability of the cells. To study the photothermal effect

and synergistic therapeutic efficacy, PLGA-PB-PTX-PEG-FA nanocom-

posite suspensions of various concentrations nanoparticle dispersions

were exposed to a laser with the wavelength of 808 nm and the output po-

wer of 0.647W/cm2 for 10min in vitro or in vivo after vein intravenous

injection.

Results: The highly dispersed PLGA-PB-PTX-PEG-FA nanocomposite

with spherical morphology has good uniformity with an average hydrody-

namic diameter of 236.6655.04nm. Both PB and PLGA-PB-PTX-PEG-

FA nanocomposite displayed a broad absorption band with a strong

absorption peak at �702 nm. While the IR spectrum of the PLGA-PB-

PTX-PEG-FA nanocomposite showed both the corresponded peaks of

PLGA- PEG-FA and PB NPs. The results of drug loading efficiency and

drug loading capacity tested by HPLC were 77.82% and 7.22%. The fast

drug release from the nanocomposite invitrowith laser irradiation indicated

the great potential as a controlled-release system for the anticancer drug. In

vitro cell targeting and in vivo tumor targeting results, targeted group had

obvious difference from non-targeted group and blank control group, which

showed that good targeting effect to tumor cells or tumor in vivo. After the

tail intravenous injection of the PLGA-PB-PTX-PEG-FA nanocomposite,

the PA images and MR images of tumor of nude mice were significantly

enhanced, while therewere almost no distinct enhancement in non-targeted

group and blank control group. The result of the photothermal cytotoxicity
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of PLGA-PB-PTX-PEG-FA nanocomposite showed that the viability of the

cells of PLGA-PB-PTX-PEG-FA nanocomposite+Laser group was lowest.

The results of photothermal conversion property of PLGA-PB-PTX-PEG-

FA suggested the character of photothermal effect was positively correlated

with the heating power and the nanoparticles concentration and exhibited

good photostability. Upon near-infrared laser irradiation, the PLGA-PB-

PTX-PEG-FA nanocomposite showed an enhanced synergistic photother-

mal and chemical therapeutic efficacy for breast cancer.

Conclusions: In conclusion, we prepared highly dispersed core-shell

structure PLGA-PB-PTX-PEG-FA nanocomposite by coating PB NPs

with PLGA-FA shell and then modifying with PEG. The prepared

PLGA-PB-PTX-PEG-FA nanocomposite has good biocompatibility,

excellent photo-thermal transformation capacity, and can enhance

both PA imaging and MR imaging in vitro and in vivo. Furthermore,

PLGA-PB-PTX-PEG-FA nanocomposite acts as a multifunctional

drug delivery system with higher drug loading capacity and excellent

drug controlled release-system. Finally, our result confirmed that

PLGA-PB-PTX-PEG-FA nanocomposite has the ability of the synergistic

therapeutic efficacy combined photothermal and chemical therapy effect,

which further enhances the therapeutic efficacy to breast cancer.

OPT1-010
A Laser-Activated Biocompatible Theranostic
Nanoagent for Targeted Multimodal Imaging and

Photothermal Therapy

Liming Deng, Sun Yang, Wang Zhigang

Institute of Ultrasound Imaging, The Second Affiliated Hospital of

Chongqing Medical University, Chongqing Key Laboratory of

Ultrasound Molecular Imaging, China

Objectives: To fabricate Herceptin-conjugated poly (lactic-co-glycolic

acid) (PLGA) theranostic nanodroplets (designated as HER-DIR-SPIO-

PLGA/PFP), with 1,1’-dioctadecyl-3,3,3’,3’-tetramethylindotricarbo-

cyanine iodide (DIR) and superparamagnetic iron oxide (SPIO)

nanoparticles encapsulated in the shell, phase-changeable perfluoropen-

tane (PFP) in the core, for the imaging and treatment of HER2-positive

breast cancer.

Methods: HER-DIR-SPIO-PLGA/PFP nanocapsules were prepared by

a double emulsion process and Carbodiimides method.We evaluated the

multimode imaging capabilities of the nanoparticles in vitro using agar-

based phantoms. The targeting performance and cytotoxicity of the

nanoparticles were examined in cell culture using SKBR3 (over-ex-

pressing HER2) and MDA-MB-231 (HER2 negative) cells. We then

tested the US/MR/PA/NIRFmultimodal imaging properties of the nano-

particles in vivo using a SKBR3 breast xenograft model in nude mice.

PTT was conducted both in vitro and in vivo.

Results: The nanoparticles exhibited a well-defined spherical

morphology with SPIO evenly distributed in the shell. The average

nanoparticle diameter without Herceptin was 278 nm and the Herceptin

coating increased the diameter to 298 nm. The zeta potential with and

without Herceptin was similar at -1.78 mV and -2.61 mV, respectively.

The absorption peak of the nanoparticle constituents is at 764 nm in

the near-infrared (NIR) region. The temperature increase of the nanopar-

ticles when irradiated by a near-IR laser (808 nm) is shown, where a

steady temperature of 60�C (at 0.5 mg/ml) up to nearly 90�C (at 2.0

mg/ml) was achieved over 10 minutes. All the materials used in this

study showed high encapsulation and loading rates. Conjugation of her-

ceptin provided the ability to specifically target SKBR3 cells for both

imaging and therapy. The resulting microsized bubbles provide treat-

ment validation through ultrasound imaging. Localization of DIR and

SPIO in the tumor region facilitate photothermal therapy for targeted tu-
mor destruction. We demonstrate the imaging and therapeutic capabil-

ities in vitro using cell culture and phantoms, and in vivo using HER2

positive mouse xenograft tumors. The mice treated with HER2 targeted

nanoparticles had a nearly complete response to treatment, while the

controls showed continued tumor growth.

Conclusions: The HER-DIR-SPIO-PLGA/PFP can be used as an excel-

lent MRI/US/PA/NIRF imaging contrast agent to simultaneously guide

and monitor photothermal therapy (PTT), which may provide better

diagnostic imaging and therapeutic potential than current methods for

treating HER2-positive breast cancer.

OPT1-011
An Integrated De-Speckling Approach for Medical
Ultrasound Images Based on Wavelet and Trilateral Filter

Yun Cheng,1 Ju Zhang,2 Jing Yan,3 Zhibing Pu1

1Department of Ultrasound, Zhejiang Hospital, China, 2Departmentof

Information, Zhejiang University of Technology, 3Departmentof

Administration, Zhejiang Hospital

Objectives: Speckle noise is a granular artifact in medical ultrasound

images. It causes serious problems and hinders the development of auto-

matic diagnosis technology. A novel and integrated approach is pro-

posed to address the de-noising problem by using wavelet

transformation and trilateral filter.

Methods: Firstly, a dynamic additive model is developed to account for

the medical ultrasound signal with speckle noise.Secondly, in accor-

dance with the statistical property of the additive model, an adaptive

wavelet shrinkage algorithm is applied to the noisy medical signal.

Particularly, the algorithm is significant to the high-frequency compo-

nent of the speckle noise in thewavelet domain. Thirdly, but most impor-

tantly, the low-frequency component of the speckle noise is suppressed

by a trilateral filter. It simultaneously reduces the speckle and impulse

noise in real set data. Finally, a lot of experiments are conducted on

both synthetic images and real clinical ultrasound images for

authenticity.

Results: Experimental results show the proposed method not only gua-

rantees noise reduction, but also performswell on edge sharpening and

offers greater flexibility.

Conclusions: Compared with other existingmethods, experimental re-

sults show that the proposed algorithm demonstrates an excellent de-

noising performance, offers great flexibility and substantially sharpens

the desirable edge.

OPT1-012
Identification of Jam-A as a Vulnerable Plaque
Marker and Its Implication in Ultrasound-Based Plaque

Stability Assessment

Yajun Zhang,1 Yunyou Duan,1 Lijun Yuan,1 Danna Bai,2 Liang Jin,3

Jingxi Du,1 Jing Ma,1 Wenbin Cai,1 Yang Feng,1 Changyang Xing1

1Department of Ultrasound Diagnostics, Tangdu Hospital, China,
2Department of Physiology, the Fourth Military Medical University,
3Department of Dermatology, Air Force General Hospital

Objectives: Identification of vulnerable atherosclerotic plaques by im-

aging the molecular characteristics is intensively studied recently. In this

study, we aimed to identify novel markers for vulnerable plaques and

then develop targeted ultrasound microbubbles for plaque stability

assessment.

Methods: Vulnerable and stable plaques were created in rabbits with high

cholesterol dietwith orwithout partial ligationof carotid artery respectively.

Expression of Junctional Adhesion Molecule –A (JAM-A ) at mRNA and
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protein levels between vulnerable and stable plaques were compared by

qPCR and Western blot. JAM-A antibody conjugated microbubbles

(MBJAM-A) or control IgG-conjugatedmicrobubbles (MBC)were devel-

oped by conjugating the biotinylated antibodies to the streptavidin modi-

fiedmicrobubbles, andvisualizedbycontrast-enhanceultrasound (CEUS).

Results: Significant higher JAM-A expression was found in vulner-

able plaques than that in stable plaques. Furthermore, JAM-A was

not only expressed in the endothelium, but also abundantly expressed

in CD68-positive area. Signal intensity of MBJAM-A was substan-

tially enhanced and prolonged in the vulnerable plaque and some of

the MBJAM-A was found colocalized with CD68 positive macro-

phages. In vitro cell model revealed that some MBJAM-A were

able to be phagocytized by activated macrophages.

Conclusions: Our study has found that increase of JAM-A serves as a

marker for vulnerable plaques and targeted CEUS would be possibly a

novel non-invasive molecular imaging method for plaque vulnerability.

OPT1-013
Diagnostic Algorithm of Cystic Echinococcosis in
Rural Setting of Mongolia

Bolor Bold,1 Agiimaa Shagj,2 Sonin Sodov,3 Jakob Zinsstag,4

Thomas Junghanss5

1Department of Epidemiology, National Center for Zoonotic Disease in

Mongolia, University of Basel in Switzerland, Mongolia, 2Department

of Epidemiology, National Center for Zoonotic Disease, Ulaanbaatar,

Mongolia, 3Mongolian Society of Diagnostic Ultrasound, Mongolian

Society of Diagnostic Ultrasound, Ulaanbaatar, Mongolia, 4Department

of Epidemiology and Public Health, Swiss Tropical and Public Health

Institute, University of Basel, Switzerland, 5Section of Tropical

Medicine, Heidelberg University Hospital, Germany

Objectives: Ultrasonography has developed into a powerful tool for

diagnosing and staging CE. WHO-CE cyst classification dividing cysts

into active (CE1, 2, 3a, 3b) and inactive (CE4,5) is the basis for tailoring

the four treatment options albendazole, surgery, percutaneous methods

and watch &wait to patients. The classification is still grossly underused

in most epidemic countries including Mongolia. Our objective was to

explore the knowledge and use of WHO-CE cyst classification and cur-

rent clinical management in Mongolia.

Methods: A questionnaire on the WHO-CE cyst classification and CE

patient management was issued to clinicians of rural health care centres

in charge of ultrasound services and a Focus Group Discussion conduct-

ed with health professionals.

Results: The ultrasonography doctors in rural health centers have a

pivotal role in clinical decisionmaking.However, an unstandardized diag-

nostic approach and an uncertainty of available treatment in local hospi-

tals are the main challenges, leading to a lack of diagnostic confidence.

The majority (90%) of the clinicians did not know about the WHO-

IWGE algorithm and 100%willing to participate in the training program.

Conclusions: The majority of the CE patients are from remote, rural

areas and have great difficulty in accessing health services. An optimi-

zation or standardization of the current CE clinical management in rural

hospitals can largely prevent the clinical and financial burden of pa-

tients. The training of ultrasonography doctors with WHO-IWGE is

the key step for standardization of the clinical management.

OPT1-014
Strain Elastography System with Quality
Control - Auto Strain Ratio System

Kazutaka Nakashima, Sayaka Sakurai, Akiko Mizutou

Department of General Surgery, Kawasaki Medical School, Kawasaki

General Medical Center, Japan
Objectives: Strain elastography (SE) and shear wave speed imaging

provide us with tissue stiffness information that reflects the

pathological information, important for breast diagnosis and treat-

ment. And Strain Ratio is a popular diagnosis method of strain

elastography evaluation. However, it can be associated with

operator bias in image formation, scanning technique, the selection

of the appropriate elastography frame, and ROI setting for strain

ratio measurement. To overcome these problems, we have devel-

oped an ‘‘Auto Strain Ratio System (ASRS)’’, which requires no

manual compression whilst scanning, with full auto frame selection

on freeze and fully automatic ROI target setting. And a preliminary

prospective clinical study was performed in 2015.

Methods: 232 breast masses assessed as BI-RADS Category 3 or above

by B-mode images, were scanned using SE. The ASRS values was

compared to conventional manual strain ratio measurement (MSR)

values by experienced doctors and the diagnostic performance and qual-

ity evaluated.

Results: There was a significant correlation between the MSR and

ASRS with R50.79 (p,0.001). The MSR (cut-off53.8) had a sensi-

tivity of 89%, a specificity of 75%, an accuracy of 78%, a positive pre-

dictive value (PPV) of 52%, and a negative predictive value (NPV) of

96%. The ASRS (cut-off53.9) had a sensitivity of 82%, specificity of

89 %, an accuracy of 87%, a PPV of 69%, and a NPV of 94%. The

AUCs were 0.88 on MSR and 0.89 on ASRS.

Conclusions: We have demonstrated that it is possible to quantify SE

and control its accuracy. The ASRS is expected to contribute to the stan-

dardization of breast elastography.

OPT1-015
Modeling of the Nonlinear Field Produced by
Diagnostic Ultrasound Arrays in Plane Wave Mode

Ting Yu Lai,1 Matthew Bruce,2 Michalakis Averkiou1

1Department of Bioengineering, University of Washington, United

States, 2u WAMIT, University of Washington

Objectives: Tissue harmonic imaging (THI) improves images and

reduces clutter in diagnostic ultrasound. Plane wave imaging

(PWI), enables high frame rates facilitating such innovations as

shear wave elastography and new Doppler capabilities. Nonlinear

PWI may offer improvements in aberration and reverberation arti-

facts of synthetic imaging and 3D THI. Our objective is to model

the nonlinear field of ultrasound arrays in PWI. Such a field has

not been modeled before.

Methods:A numerical solution of the KZK equation was used to model

diagnostic ultrasound arrays. In PWI, the full aperture is used without

focusing in the azimuthal direction while a fixed lens is used in eleva-

tion. We considered the L9-3 (Philips) array (38.2x9mm), elevation

focus 20 mm, operating at 3.5MHz. The coefficient of nonlinearity

was 5.5 and attenuation 0.3dB/cm-MHz.

Results: Our numerical solution was in agreement with Field II

when considering linear propagation (differences � 5%). The

second harmonic was maximized in the azimuthal plane around

20mm due to the influence of the elevation focus. For MI51.5

the second harmonic component was within 12dB of the funda-

mental but decreased with depth after 20mm. The 2nd harmonic

of PWI mode was within 8dB of that from a conventional focused

field.

Conclusions: The nonlinear field of a diagnostic ultrasound array

operating in PWI mode was successfully modeled. Combining

PWI and nonlinear propagation will be beneficial in synthetic

imaging and 3D THI, where frame rate and image quality is

important.
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OPT1-016
Disinfection and Hygiene Practice in Medical
Ultrasound: WFUMB Survey Results

Jocelyne Basseal,1 Susan Campbell Westerway2

1Australasian Society for Ultrasound in Medicine (ASUM), Australia,
2WFUMB Council, ASUM and Charles Sturt University, Australia

Objectives: As ultrasound technology rapidly evolves and is used more

frequently in every area of medical diagnosis and treatment, it is over-

looked as a potential vector in the transmission of a health care associ-

ated infection.

Methods: A survey on the disinfection and hygiene practice in med-

ical ultrasound was disseminated via WFUMB to its 6 member feder-

ations and associated ultrasound societies globally. Questions related

to transducer disinfection, transducer cover usage, environmental

cleaning and basic hygiene practices. Open ended questions provided

an opportunity for respondents to discuss further issues with the ultra-

sound unit.

Results: A total of 1029 responses were obtained, of which 67%

comprised of sonographers and the remainder from specialist

areas. Alcohol based wipes were used by 30% of respondents to

clean external transducers and 12% of respondents to clean

intracavity transducers. A total of 71% of respondents used trans-

ducer covers every time to scan open wounds, 61% when blood

and bodily fluids were present and 76% for an interventional

procedure. Open ended responses indicated that a large case load

hindered the time required for cleaning and clear guidelines would

be beneficial.

Conclusions: Global survey results indicate that users do not comply

with basic disinfection practice and there is a gap in knowledge on

basic infection control education within the ultrasound unit. As the in-

fectious status of a patient is not often disclosed prior to an ultrasound

examination, training on recommended cleaning and disinfection of

ultrasound equipment is imperative to mitigate the risk of potential

infection.

OPT1-017
Electrode Displacement Strain Imaging for
Monitoring Radio-Frequency Ablation

Wan-Hsin Hsieh, Meng-Han Tsai, Jo-Ping Lee, Hui-Hsin Lu

Department of Image-guided Therapeutic Technology, Bio-IT

Technology Division, Industrial Technology

Research Institute, Taiwan

Objectives: Percutaneous radiofrequency ablation (RFA) is a mini-

mally invasive treatment to thermally destroy tumors, and the success

of RFA is highly dependent on adequate ablation zone monitoring. Ul-

trasound-based electrode-displacement strain imaging is an emerging

technique to delineate ablation boundaries, in which the electrode

displacement is driven by an external stepper motor and an associated

control system. In order to embed this imaging technique in RFA pro-

cedures with the least alterations of the RFA system, we conducted this

feasibility study to carry out the electrode displacement by miniatur-

ized electronics.

Methods: In our implementation, tiny vibration motors commonly used

for vibration alerting in communication devices is attached to the handle

of ablation electrodes to drive submillimeter displacements of the elec-

trode, which result in localized tissue deformation within the ablation

zone that provides the mechanical stimuli required for strain imaging.

Agar phantoms embedded with ablated meatball inclusion in vitro

(2.5 cm in diameter) is used in experiments. Initial and displaced

ultrasound backscattered signals are obtained and analyzed by one-
dimensional cross-correlation to measure tissue displacement for imag-

ing tissue strains.

Results: Electrode-displacement strain imaging implemented with vi-

bration motors can visualize the ablated meatball inclusion similar to

that with the use of external stepper motor systems, in terms of sensi-

tivity and accuracy of ablation boundaries.

Conclusions: The implementation of electrode-displacement strain

imaging for ablation monitoring with vibration motors is feasible

and reliable.

OPT1-018
Preparation of Phase-Change Nanodroplets and an
Experimental Study

Shiyu Zhang

Department of Ultrasonography, Nanfang Hospital, Southern Medical

University, Guangzhou, China

Objectives: To investigate the vaporization threshold of perfluoropen-

tane encapsulated lipids nanodroplets and their feasibilities in assessing

radio-frequency ablation margins in vitro.

Methods: The nanodroplets with lipids shell and perfluoropentane

(PFP) kemel was prepared by a Homogenization/emulsion method

of which the size and zeta potential were measured by dynamic

light scattering instrument (DLS). The phase change of perfluoro-

pentane (PFP) nanodroplets (PFPNDs) stimulated by temperature

rise was observed with the inverted optical microscope and ultraso-

nography. Echo intensity of bubbles generation from nanodroplets

was calculated at different temperature points to plot the tempera-

ture-intensity curve. The temperature at the margins of hyperecho-

genicity zones generated from radiofrequency ablation (RFA) under

ultrasonic guidance in tissue-mimicking phantom were measured

with a thermocouple probe.

Results: The mean diameter of PFPNDs was 479.9618.8nm. A few

bubbles were observed at 50�C for PFPNDs with the inverted opti-

cal microscope, while a mass of bubbles generated rapidly from

PFPNDs at 60�C, partly coalesced and ruptured ,and most of

them ruptured at a higher temperature. No bubbles were observed

in the Control group. With the ultrasonography, weak echo inten-

sity of bubbles generated from PFPND at 50�C was detected.

And when temperature rose to 60�C for PFPNDs or higher, the

echo intensity reached peak value. Echo intensity in the Control

group was not enhanced. The hyperechogenicity zones in the tis-

sue-mimicking phantom dispersed with PFPNDs presented as

elliptic shape along with the RFA needle, and the mean temperature

at margin was 60.4�C. Little hyperechogenicity zones irregularly

occurred in the Control group.

Conclusions: The prepared PFPNDs can vaporize at given temperature.

PFPNDs, with the vaporization threshold closed to the temperature

threshold of tissues coagulative necrosis caused by RFA, is potential

to assess the radiofrequency ablation margins in real time.

Poster Session

PPT1-001
A Pilot on Radiographers’ Audit at Ultrasound:
What Is the Passing Score?

Rafidah Abu Bakar, Chin Chin Ooi, Irene Ai Linn Wong,

Simin Denise Lau, Sally Hsueh Er Lee

Department of Diagnostic Radiology, Singapore General Hospital,

Singapore
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Objectives: 1) To determine the baseline passing score for future audit

programme; 2) To determine the inter-rater reliability between the auditors.

Methods: All Doppler ultrasound scans performed by trained radiogra-

phers during January to April 2015 were retrospectively reviewed. Non-

Doppler scans were excluded. Two radiographers with 20 and four years

experiences in Ultrasound performed audit based on specific criteria.

Differences in scoring between the auditors were resolved via

consensus. One hundred Doppler studies were selected using computer-

ised random number generator. Each study comprised of 14 categories-

total scan time, transducer type, contrast and density, depth, calipers,

focal zone, artefacts, scale and overall gain, colour box size, Doppler

angle, gate size and location, image documentation, findings documen-

tation and discrepancy against histology and imaging tests. Each cate-

gory was scored 1, 2 or 3. Score 3 implied all criteria were met, score

1 did not meet criteria. The summation score of the 14 categories for

each study was documented. Perfect score of 42 (14 categoriesx3) de-

noted all criteria were met. The median score was defined as the passing

score.

Results: The median was 35 and the calculated passing score was 83%

(35/42 x100%583%). The overall inter-rater reliability between the au-

ditors was 0.56.

Conclusions: Our preliminary findings showed that 83% is the objec-

tive passing score for audit of Ultrasound radiographers’ compliance

to standard departmental protocol, clinical and technical compe-

tencies. The agreement between the auditors was moderate. The

outcome of this audit might be affected by the subjective interpreta-

tion of the auditors. However this reflects the inherent nature of the

modality.

PPT1-002
Co-Registration Methods for 2D Ultrasound and
Nuclear Magnetic Resonance Images

Yusniel Santos Rodr�ıguez,1 Javier Figueredo,2 H�ector Vel�azquez

Santana,3 Ramiro L�opez,3 Joe Michel L�opez,4 Marlis Ontiveros,5

Daylin G�ongora,1 Jorge Iglesias,1 Maria Antonieta Bobes Le�on1

1Department of Cognitive Neurosciences, Cuban Center for

Neurosciences, Cuba, 2Department of Neurosurgery, Center for Medical

and Surgical Research (CIMEQ), 3Department of Minimal Invasive

Surgery, New Civil Hospital of Guadalajara (HC), 4Department of

Human Brain Mapping, Cuban Center for Neurosciences, 5Department

of Neurophysics, Cuban Center for Neurosciences

Objectives: Our study aimed to develop an algorithm for co-registering

intra-operative ultrasound images with high-resolution magnetic reso-

nance images recorded pre-operatively.

Methods: The sample consisted of 20 patients with brain tumors under-

going surgery. For each patient, a pre-operative T1-weighted magnetic

resonance image recorded on a 1.5 tesla scanner and a set of bi-dimen-

sional trans-operative ultrasound images were recorded prior to the

opening of the dura mater. The co-registration algorithm developed to

combine both sets of data involved both, the pre and trans-operative

stages.

Results: In all patients, the developed algorithm identified, with an error

below 5 mm, those NMR image slices corresponding to the ultrasound

images. No effect of the variable type of lesions on the percentage of cor-

rect algorithm co-registration was detected. The time required for a

complete processing cycle ranged between 20 and 45 seconds, closely

dependent from the size of the lesions.

Conclusions: Our co-registration algorithm proves to be an efficient

tool for continuous intraoperative monitoring of both the anatomy of

the tumor and the surrounding brain structures. The algorithm is fully

applicable in surgical procedures involving the most common types of

brain tumors. Finally, the algorithm’s time consumption values are
entirely compatible with the requirements and demands from the oper-

ating room procedures.

PPT1-003
Deep-Level Controllable Multi-Trap of Acoustic
Vortices Generated by Directional Sources

Qingyu Ma,1 Yuzhi LI,1 Gepu Guo,1 Juan Tu,2 Dong Zhang2

1School of Physics and Technology, Nanjing Normal University, China,
2Institute of Acoustics, Nanjing University

Objectives: Characterized by the pressure circle and phase spiral,

acoustic vortex (AV) can be used to manipulate objects with its orbital

angular momentum and rotation torque. Acoustic wave can go into me-

dia non-destructively with deeper penetration depth, which makes it

possible to manipulate particles inside object using AV. However, the

point source based model is not practical for directional sources with

big ka values, which are influenced by beam patterns with obvious

side lobes.

Methods: Based on the radiation theory of planar piston source and

coded initial phase, the physical mechanism of AV is theoretically

investigated. The principles of main-AV (M-AV) and vice-AVs (V-

AVs) generated by the main lobes and the side lobs of the sources

are analyzed. The number and locations of the formed M-AV, V-

AVs and the corresponding vortex valleys (VVs) are calculated

for different ka values. The proposed theory is verified by numeri-

cal studies and experimental measurements for different ka values

at the frequency of 1 MHz.

Results: Corresponding to the 8-source experimental system for

ka529.32, the measured axial profiles and the cross-sectional distribu-

tions at different heights show good agreements with the simulated

ones, and obvious phase spirals of M-AV and V-AVs are also demon-

strated. Several VVs with almost pressure zero are also observed on

the center axis to form axially controllable multiple traps.

Conclusions: It is demonstrated that, corresponding to the radiation

angles of press valleys between the main lobe and the side lobes of

sources, VVs with almost pressure zero can be generated on the

central axis to form axially controllable multiple traps with the lo-

cations controlled by ka adjustment. The results provide the feasi-

bility of deep-level control of AV inside object and suggest the

application potential of multiple traps for particle manipulation in

biomedical engineering.

PPT1-004
Development and Estimation of the Quality Control
Program for Breast Ultrasound in

Must-Be Trial: Initial Results

Hye Won Kim,1 Sun Hye Jeong,2 You Me Kim,3 Keum Won Kim,4

Jin Hwa Lee,5 Eun Jung Choi,6 Min Seo Bang,7 Yun Woo Chang,8

Jae Kwan Jun,9 Eun Hye Lee2

1Departement of Radiology, Wonkwang University Hospital,

Wonkwang University School of Medicine, South Korea, 2Departement

of Radiology, Bucheon Hospital, Soonchunhyang University

College of Medicine, 3Department of Radiology, Dankook University

Hospital, Dankook University College of Medicine, 4Department of

Radiology, Konyang University Hospital, Konyang University

College of Medicine, 5Department of Radiology, Dong-A University

Hospital, Dong-A University College of Medicine, 6Department of

Radiology, Chonbuk National University Hospital, Chonbuk

National University Medical School, 7Department of Radiology,

Ulsan University Hospital, University of Ulsan College of Medicine,
8Department of Radiology, Seoul Hospital, Soonchunhyang University

College of Medicine, 9National Cancer Control Institute, National

Cancer Center
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Objectives: The purpose of this study was to develop a quality control

program for breast ultrasound equipment and evaluate the effect and its

management status.

Methods:Ultrasound equipment from eight institutions participating in

the Mammography and Ultrasonography STudy for Breast cancer

screening Effectiveness (MUST-BE) trial were targeted. The phantom

image test was performed about linear array transducer with standard

phantom for breast ultrasound (ATS-550). Safe and clean inspection

consisted of the equipment factors (transducer, monitor, touch panel /

keyboard, cord / cable, wheel, air filter) and environmental factors

(lighting, ventilation, temperature and noise).

Results:All 17 breast ultrasound equipment underwent quality con-

trol test. Uniformity was observed in 14 units (82%) while slightly

non uniformity was observed in 3 (18%). The measured values in

each item were compared with reference values (RV). In accuracy,

mean axial diameter was 55.861.6mm (RV, 55mm) and mean

lateral diameter was 5.060.4mm (RV, 5mm). Contrast resolution

of anechoic sphere was 102.165.6% (RV, 100%) and echogenic

sphere was 99.564.3% (RV, 100%). Axial and lateral spatial reso-

lution in both proximal and distal groups was 0.660.2mm (RV, #

1.0mm). Near field resolution was 1.160.2mm (RV, 3.0mm). Sensi-

tivity was 6.160.3cm (RV, $5cm) in filaments and 5.760.6cm (RV,

$5cm) in spheres. Clean and safe inspection was managed very

well made in all equipment.

Conclusions: Breast cancer screening ultrasound equipment is well

maintained with quality control including phantom image test. It is

expected that it will be able to maintain efficient management as a

standardized breast ultrasound quality control program.

PPT1-005
Effect of a Hypoxic Microenvironment after
Radiofrequency Ablation on Residual Hepatocellular

Cell Migration and Invasion

Yuyang Tong, Baoming Luo

Department of Ultrasound, Sun Yat-sen Memorial Hospital, Sun Yat-sen

University, Guangzhou, China

Objectives: RFA can cause the formation of a transition zone be-

tween normal liver tissues and necrotic coagulation, where residual

carcinoma were exposed to a hypoxic microenvironment. The aim

of this study was to investigate the effects of hypoxia microenvi-

ronment after RFA on the epithelial-mesenchymal transition

(EMT) of residual HCC cells.

Methods:HCC cells underwent heat treatment and were cultured under

hypoxic conditions to mimic the aforementioned situation. The expres-

sion of HIF-1a, EMT markers and related genes was detected. The can-

cer stem cells (CSCs) marker and the concentration of TGF-b1 in cell

mediumwere examined. The subcutaneous tumor growth andmetastatic

ability of the HCC cells were observed.

Results:Compared with their parental cells, hypoxic HCC cells showed

changes that include enhanced invasive, metastatic, chemoresistant abil-

ities and the mesenchymal characteristics. There was also a higher per-

centage of stem-like cells. However, either improving the hypoxic

microenvironment or silencing HIF-1a signaling significantly reduced

the invasive, metastatic, and chemoresistant potential and reversed the

EMT to varying degrees.

Conclusions: A sustained hypoxic microenvironment after RFA may

exert a negative impact on the prognosis of HCC patients, minimizing

exposure to a hypoxic microenvironment and targeting HIF-1a

signalingmight be effective strategies for patients who experience insuf-

ficient RFA therapy.
PPT1-006
Evaluate Energy Loss Changes within Left
Ventricle in 4 Patients with Obstructive Hypertrophic

Cardiomyopathy after Modified Morrow Procedure Using

Vector Flow Mapping

Lei Xu, Liwen Liu, Xiaoli Zhu, Chao Sun, Mengyao Zhou

Department of Ultrasound, Xijing Hospital, China

Objectives: To evaluate the changes of left ventricle energy loss

(EL) in patients with obstructive hypertrophic cardiomypoathy

(HOCM) after modified morrow procedure using vector flow

mapping (VFM), and to explore its clinical value in evaluating the

operation effect.

Methods: Retrospectively analyzed the data from four patients with

HOCM treated by modified morrow procedure. Measure the echocar-

diographic parameters before and after surgery, respectively, and EL

of LV was analyzed frame by frame using color Doppler images of a

standard apical three-chamber dynamic view on an offline VFM

workstation. The average EL of LV isovolumetric contraction phase,

ejection phase, isovolumetric relaxation phase and filling phase were

calculated.

Results: Compared with preoperative condition, 1). echocardio-

graphic parameters: the left ventricular outflow tract (LVOT) diam-

eter and left ventricular end-systolic volume were obviously

increased, the LVOT gradient and the thickness of ventricular septum

were significantly decreased, the differences were obviously signifi-

cant (P , 0.05). Systolic anterior motion (SAM) disappeared in all

cases. 2). EL value changes: During isovolumetric contraction phase

and filling phase, averaged EL values were markedly increased in pa-

tient 1 and patient 2 and markedly decreased in patient 4, in patient 3

it was increased a little. During isovolumetric relaxation phase and

ejection phase, averaged EL values were markedly increased in pa-

tient 1 and patient 2 and markedly decreased in patient 3 and patient

4. As a whole the variation trend was that the EL values in patient 1

and patient 2 increased greatly, but decreased greatly in patient 3 and

patient 4.

Conclusions: After modified Morrow procedure, even the normal con-

ditions and echocardiographic parameters were significantly improved

in HOCM patients, an increased energy loss may lead to worse out-

comes, EL might be an new index for precise and quantitative assess-

ment of intracardiac flow dynamics under different pathophysiology

conditions.

PPT1-007
H2O2-Loaded Acoustic Phase-Change
Nanoparticles Ehancing Coronary Micro-Circulation

Thrombolysis: An in Vitro Study by Low Intensity Focused

Ultrasound Irradiation

Ruiqiang Guo, Jiang Nan

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives: Thrombolysis and oxygen (O2) supply in coronary micro-

circulation are crucial for the treatment of acute myocardial infarction

(AMI). The biochemical reaction synergized as cavitation effect of per-

fluoropentane (PFP) nanoparticles has the potential of targeted throm-

bolysis by ultrasound irradiation while H2O2 in the hydrogen

peroxide solution provides O2 in coronary micro-embolization. There-

fore, we sought to explore the clinical implication of hydrogen peroxide

solution with PFP loaded nanoparticles to develop a novel plan for the

treatment of coronary micro- embolization.
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Methods: Artery thrombosis was collected by carotid artery injury and

stasis in 10 rabbits. H2O2/PFP nanoparticles (group A) were experi-

mented in an in-vitro vascular systemwith Low Intensity Focused Ultra-

sound (LIFU) irradiation, comparing with PFP nanoparticles only

(group B) and PBS buffer solution as control (group C). Group A, B

and C circulated into the system where the thrombosis was placed in

the middle. Thrombolysis ratios and pathological slides were analyzed.

Dissolved Oxygen Detector (DOD) inspected the volume of O2 in the

vascular system after LIFU exposure.

Results: The mean diameter and charge of the nanoparticles were

(432.76 26.8) nm and (-43.8763.12) mV respectively, which showed

uniform size and regular shape under the microscope. When the nano-

particles sonicated by LIFU, they changed phase gradually and trans-

formed into microbubbles (MB). The results showed the highest

efficiency of thrombolysis when the irradiation power and time were 5

w, 15 min. The dissolution ratios in group A (42.1867.4) % was signif-

icantly larger than those in group B (29.2663.2) % and C (7.2462.63)

% (p＜0.05). The pathological changes showed that in group A, a signif-

icant decrease of red blood cell in the thrombus was observed, and the

structure of platelet were disorganized. Compared with group A, there

was still considerable amount of red blood cells inside the thrombus

with compact structure of platelet trabeculae in group B and C. The

DOD showed that along with the increase of H2O2 concentration, the

amount of O2 release was rising. For the sake of biosecurity and effi-

ciency, 5% H2O2 was engaged in the experiment which can release

(12.260.79) mg/L O2.

Conclusions: H2O2/PFP nanoparticles with LIFU performed

thrombolysis and provided O2 in coronary micro-circulation, which

may establish a novel non-invasive primary treatment protocol of

AMI.

PPT1-008
Maternal ExosomesContribute to the Fetal Cardiac
Development Deficiency in Mother with

Pre-Existing Diabetes: A Fetal Echocardiography

Based Animal Study

Lijun Yuan,1 Ruijing Shi,1 Lianbi Zhao,1 Wenbin Cai,1 Xueying Zhou,1

Yajun Zhang,1 Mengying Wei,2 Guodong Yang2

1Department of Ultrasound Diagnostics, Tangdu Hospital, Fourth

Military Medical University, China, 2Department of Biochemistry and

Molecular Biology, Fourth Military Medical University

Objectives: Maternal diabetes mellitus induces an increased risk

of congenital heart defects (CHD), however, the exact mechanisms

are still not fully illustrated. In this study, we explored the possible

role of exosomes in the process by combinatory use of fetal

echocardiography and cellular biology methods in diabetic mouse

model.

Methods: Diabetic pregnant C57BL/6 mice were induced by injec-

tion of streptozotocin (STZ) before mating. Circulating exosomes

from the diabetic pregnant mice or the control mice were harvested

before purification for further analysis and in vivo delivery. MiRNAs

inside the exosomes were analyzed by RNA-seq. Exosomes or the

analogue gold nanoparticles were fluorescently labeled before tail

vein injection for in vivo distribution analysis. To explore the roles

of diabetic maternal exosomes in cardiac development, the exosomes

from diabetic pregnant mice were delivered into normal pregnant

mice and cardiac development was analyzed by echocardiography

or histology.

Results: Pre-existing diabetes significantly induces high rate of car-

diac developmental deficiency in the mouse model. Compared with

the control normal mice, diabetic pregnant mice displayed significant
changes of the exosomal contents in the blood, which correlate with the

increased cardiac developmental defect. RNA-seq analysis revealed

that multiple miRNAs changed more than 10 folds, and bioinformatics

revealed their implication in regulating Wnt and other developmental

pathways. Moreover, fluorescence labeled exosomes and gold nano-

particles could cross the placenta barrier and infiltrated into the embry-

onic organs/tissues, including the heart, especially during the early

stages of embryonic development. Injection of diabetic maternal exo-

somes strikingly increased the risk of CHD in the normal recipient

pregnant mice.

Conclusions: Phenotyping with small animal ultrasound is a powerful

strategy for cardiac developmental biology. Maternal exosomes, at least

miRNA components, in diabetes could cross the maternal-fetal barrier

and the aberrant miRNAs in the exosomes may contribute to the cardiac

development deficiency. Our study would provide new insights in CHD

prevention and treatment.

PPT1-009
Myocardium-Targeted Transplantation of Phd2
Shrna-Modified Mesenchymal Stem Cells by

Ultrasound-Targeted Cationic Microbubble

Destruction Improves Cardiac Function in

Myocardial Infarction of Rats

Mingxing Xie, Li Zhang, Zhenxing Sun

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, China

Objectives: Mesenchymal stem cell therapy has been proposed as a

promising therapy for acute myocardial infarction (AMI). However,

some studies showed little effect of MSCs on AMI. One of the limita-

tions are low homing efficiency ofMSCs at the site of injury.We hypoth-

esis that Ultrasound targeted microbubble destruction (UTMD)

technique combined with PHD2 shRNA-modified MSCs enhances the

homing efficiency of transplanted stem cells and improves cardiac func-

tion in myocardial infarction of rats.

Methods: ①Cationic lipid microbubble was prepared by filming-

rehydration and machine vibration. Its concentration, average

diameter and zeta potential were measured. The binding capacity

with plasmid and contrast-enhanced ultrasound effect was also as-

sessed. ② The plasmid that silence PHD2 gene and carry GFP gene

was constructed. Firstly, the cultured MSCs were divided into three

groups, including Plasmid, Plasmid + Ultrasound and Plasmid +

UTMD to prove that UTMD enhances gene transfection and find

optimal transfection parameters by UTMD. Then, to demonstrate

that shPHD2-EGFP silence PHD2 gene and induce HIF-1a and

angiogenic factor gene, the experimental regimens included Con-

trol, EGFP and shPHD2-EGFP; to prove that PHD2 silencing en-

hances MSCs survival, the MSCs were divided into four groups,

including Control, BMSC, BMSC-EGFP and BMSC-shPHD2-

EGFP. ③ Rat myocardial infarction models were conducted.

Firstly, 30 rats were divided into three groups, including MI, MI-

MSCEGFP and MI-MSCshPHD2-EGFP. The MSCs transplantation

effect was tested. Then, other 120 rats were divided into four

groups, including Control, MI-PBS, MI-BMSCsEGFP and MI-

BMSCsshPHD2-EGFP. The echocardiography, histological char-

acter and myocardial apoptosis were evaluated.

Results: ① The concentration of CMB was (4.1260.29) 3 109/ml. Its

average diameter and zeta potential was (1.6760.32) mm and

(29.1861.36) mV respectively. The saturated DNA loading capacity

for 13108CMB was (3.5660.31) mg. And enhancement effect in rat

heart was good. ② Compared with Plasmid and Plasmid + Ultrasound

groups, the gene transfection efficiency was highest. US intensity
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(1.0W/cm2 ) and exposure time（30s）were relative optimal transfec-

tion parameters. The shPHD2-EGFP down-regulated PHD2 and up-re-

gulated HIF-1a after it was delivered into MSCs by UTMD.

Meanwhile, the shPHD2-EGFP decreased MSC apoptosis. ③ The

number of MSCs for transplantation in MI-Plasmid + UTMD group

was higher than MI-Plasmid and MI-Plasmid + ultrasound groups.

Four weeks after transfection, compared with the other groups, myocar-

dial apoptosis and scar size at the infarct area reduced in the

MI-BMSCsshPHD2-EGFP group (P,0.05). Capillary densities in

MI-BMSCsshPHD2-EGFP group were increased and left ventricular

function had improved (P,0.05) over other groups.

Conclusions: UTMD successfully promoted transfection efficiency of

plasmid DNA in vitro and increased marrow stem cell homing in vivo,

thus improving the efficacy of therapeutic angiogenesis and myocardial

function.

PPT1-010
Myocardium-Targeted Transplantation of Phd2
Shrna-Modified Mesenchymal Stem Cells by Ultrasound-

Targeted Cationic Microbubble Destruction Improves Cardiac

Function in Myocardial Infarction of Rats

Li Zhang

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: Mesenchymal stem cell therapy has been proposed

as a promising therapy for acute myocardial infarction (AMI).

However, some studies showed little effect of MSCs on AMI. One

of the limitations are low homing efficiency of MSCs at the site of

injury. We hypothesis that Ultrasound targeted microbubble

destruction (UTMD) technique combined with PHD2 shRNA-

modified MSCs enhances the homing efficiency of transplanted

stem cells and improves cardiac function in myocardial

infarction of rats.

Methods: ① Cationic lipid microbubble was prepared by filming-

rehydration andmachine vibration. Its concentration, average diameter

and zeta potential were measured. The binding capacity with plasmid

and contrast-enhanced ultrasound effect was also assessed. ② The

plasmid that silence PHD2 gene and carry GFP gene was constructed.

Firstly, the cultured MSCs were divided into three groups, including

Plasmid, Plasmid + Ultrasound and Plasmid + UTMD to prove that

UTMD enhances gene transfection and find optimal transfection pa-

rameters by UTMD. Then, to demonstrate that shPHD2-EGFP silence

PHD2 gene and induce HIF-1a and angiogenic factor gene, the exper-

imental regimens included Control, EGFP and shPHD2-EGFP; to

prove that PHD2 silencing enhances MSCs survival, the MSCs were

divided into four groups, including Control, BMSC, BMSC-EGFP

and BMSC-shPHD2-EGFP. ③ Rat myocardial infarction models

were conducted. Firstly, 30 rats were divided into three groups,

including MI, MI-MSCEGFP and MI-MSCshPHD2-EGFP.

The MSCs transplantation effect was tested. Then, other 120 rats

were divided into four groups, including Control, MI-PBS,

MI-BMSCsEGFP and MI-BMSCsshPHD2-EGFP. The echocardiogra-

phy, histological character and myocardial apoptosis were evaluated.

Results: ① The concentration of CMB was (4.1260.29) 3 109/ml. Its

average diameter and zeta potential was (1.6760.32) mm and

(29.1861.36) mV respectively. The saturated DNA loading capacity

for 13108CMB was (3.5660.31) mg. And enhancement effect in rat

heart was good. ② Compared with Plasmid and Plasmid + Ultrasound

groups, the gene transfection efficiency was highest. US intensity

(1.0W/cm2 ) and exposure time（30s）were relative optimal transfec-

tion parameters. The shPHD2-EGFP down-regulated PHD2 and up-re-
gulated HIF-1a after it was delivered into MSCs by UTMD.

Meanwhile, the shPHD2-EGFP decreased MSC apoptosis.③ The num-

ber of MSCs for transplantation in MI-Plasmid + UTMD group was

higher than MI-Plasmid and MI-Plasmid + ultrasound groups. Four

weeks after transfection, compared with the other groups, myocardial

apoptosis and scar size at the infarct area reduced in the

MI-BMSCsshPHD2-EGFP group (P,0.05). Capillary densities in

MI-BMSCsshPHD2-EGFP group were increased and left ventricular

function had improved (P,0.05) over other groups.

Conclusions: UTMD successfully promoted transfection efficiency of

plasmid DNA in vitro and increased marrow stem cell homing in vivo,

thus improving the efficacy of therapeutic angiogenesis and myocardial

function.

PPT1-011
Ultrasound-TargetedMicrobubbles Combined with
a Peptide Nucleic Acid Binding Nuclear Localization Signal

Mediates the Transfection of Exogenous Genes by Improving

both Cytoplasmic and Nuclear Import

Ruiqiang Guo, Jiang Nan

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives: The development of an efficient delivery systems is critical

for non-viral gene therapies used to treat cardiovascular diseases. The

cytoplasmic and nuclear membrane barriers reduce delivery efficiency

by impeding the import of foreign genes. Thus, a gene delivery system

capable of transporting exogenous genes could improve gene therapies.

We have employed a novel strategy involving ultrasound-targeted mi-

crobubbles and a PNA (Peptide Nucleic Acid) binding NLS (Nuclear

Localization Signal).

Methods: Ultrasound-targeted microbubble delivery (UTMD) and

the PNA binding NLS were utilized to improve the cytoplasmic

import of plasmids and the nuclear intake of the plasmid from the

cytoplasm, respectively. We conducted experiments using antibody-

targeted microbubbles that specifically recognize the SV40T antigen

receptor expressed on the membranes of 293t cells so that ultrasound

microbubbles could be gathered around the 293t cell membranes.

Furthermore, we inserted the PNA containing the nuclear localization

signal (NLS) in the egfp-n3 plasmid DNA, which increased nuclear

localization. The nuclear import and gene expression efficiency of

the antibody-microbubbles with the PNA binding NLS were

then compared with antibody-targeted microbubbles alone or a

PNA binding NLS. We specifically investigated the effect of the anti-

body-targeted microbubbles containing the PNA binding NLS on

transfection.

Results: The results indicate that ultrasound and antibody-targeted mi-

crobubble delivery (UTMD) significantly enhanced the cytoplasmic

intake of exogenous genes and maintained high cell viability. We found

the nuclear import and gene expression of combined microbubble and

PNA transfected cells were significantly higher than cells transfected

with antibody-targeted microbubbles or DNAwith only the PNA bind-

ing NLS.The quantity of pEGFP-N3 plasmids present in the nucleus

increased by more than 3.2-fold relative to the control mircrobubbles

and NLS-free plasmids.The data indicate that the gene expression was

2.0-fold greater.

Conclusions: These results demonstrate that UTMD combined with

antibody-targetedmicrobubbles and a PNA bindingNLS plasmid signif-

icantly improved transfection efficiency by enhancing both cytoplasmic

and nuclear DNA import. It’s a very promising method for noninvasive

and effective delivering target genes or drugs to the targeted to treat

cardiovascular diseases.
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T2-13-IN01
Contrast-Enhanced Breast Ultrasonography
Toshikazu Ito

Department of surgery, Rinku General Medical Center

SONAZOID� (perflubutane, Daiichi Sankyo) is a ultrasound contrast

agent. It is a freeze-dried product for injection that consists of perflubu-

tane gas microspheres stabilished by a membrane of hydrogenated egg

phosphatidylserine. By adding water for injection to this product before

administration, a suspension of microbubbles with a mean diameter of

2-3 mm is formed

SONAZOID� has been used for the differential diagnosis of focal

liver lesions and the detection of malignant tumors in the liver which

lack Kupffer cells.

For the screening of breast cancer, inspection and palpation are per-

formed initially, and imaging modalities such as mammography and an

unenhanced ultrasound, are also conducted. For a differential diagnosis

between benign and malignant lesions and for assessment of the extent

of invasion, contrast-enhanced MRI and contrast-enhanced CT are

performed, although a definitive diagnosis requires pathological

examination.

Compared with contrast-enhanced MRI and contrast-enhanced

CT, contrast-enhanced ultrasound (CEUS) has the advantages of

excellent spatial, temporal, and contrast resolution as well as the

ability to perform continuous real-time monitoring of images dur-

ing wash-in and wash-out of the contrast agent through the tumor

vessels.

The blinded reviewers assessed the lesions of interest for differential

diagnosis according to following enhancement pattern (Fig. 1), that one

or a few would be enough to make the diagnosis.

Benign: Strong homogenous enhancement of the entire lesion; Weak

homogenous enhancement of the entire lesion; No enhancement of the

entire lesion

Malignant: Heterogeneous enhancement without clear defect; Het-

erogeneous enhancement with clear defect(s); Rapid wash-out from

the lesion compared with wash-out from the surrounding mammary tis-

sues; Enhancement extending outward beyond the expected borders of

the lesion.

Two clinical studies (Phase 2 and Phase 3) were performed to assess

the efficacy and safety of contrast-enhanced ultrasound using SONA-

ZOID� for differential diagnosis of breast lesions compared with unen-

hanced ultrasound and ontrast-enhanced MRI.

A total of 151 patients were enrolled at 5 centers in Japan. Un-

enhanced ultrasound, contrast-enhanced ultrasound, and contrast-

enhanced MR images were independently assessed by three blinded

reviewers, who viewed the different images in a randomized

sequence and were also blinded to subject characteristics. The

observation period for safety assessment was 3 days after contrast

administration.

Among 140 patients included in the diagnostic analysis, the ac-

curacy of contrast-enhanced ultrasound (86.7%) was significantly

higher than that of unenhanced ultrasound (66.9%) and contrast-

enhanced MRI (69.5%) (both p,0.001). Sensitivity and specificity

of contrast-enhanced ultrasound (92.9%, 84.0%) were also superior

to unenhanced ultrasound (86.5%, 58.5%) and contrast-enhanced

MRI (86.5%, 62.2%) (sensitivity: p50.177 and p50.160) (speci-

ficity: both p,0.001). The incidence of adverse events was 9.9%,

with adverse drug reactions in 3.3% (all mild).
Compared with unenhanced ultrasound and contrast-enhanced MRI,

contrast-enhanced ultrasound using SONAZOID� achieved signifi-

cantly better diagnostic accuracy and specificity for breast lesions

without causing serious adverse reactions.

T2-13-IN02
What is the Best Indication of Breast
Contrast-Enhanced Ultrasound?

Keitaro Kamei

Surgery, Ogaki Municipal Hospital, Gifu, Japan

Recently, contrast-enhanced ultrasound (CEUS) exams using per-

fluorobutane have been found to provide more accurate results than

eitherMRI or conventional ultrasound imaging. Generally, an indication

of CEUS include the following: Differential diagnosis of malignant and

benign, Decision about target and procedure of intervention, Subse-

quently to second look US for MRI-detected lesions, Assessment of

the spread of breast cancer, and Assessment of response to chemo-

therapy. CEUS could be a potentially effective method for differential

diagnosis of benign and malignant breast lesion. However, the best indi-

cation is unknown. CEUS which was performed after Second look US

was the best indication in our hospital. Assessment of response to

chemotherapy will increase in future.

T2-13-IN03
2nd Look CE-US After MRI
Fumihiro Terasaki, MD

The department of General Surgery, Ogaki Municipal

Hospital, Gifu, Japan

It is difficult to identify whether the tumor is malignant or not

when the tumor having the high contrast effect in MRI (Magnetic

Resonance Imaging). 2nd look CE-US (Contrast Enhanced Ultra-

sound) after MRI is an effective way to detect the nature of the tu-

mor combined with biopsy. Though, careful scanning technique

was needed for successful MRI-ultrasound correlation, 2nd

look CE-US of MRI-detected lesions was useful for decision mak-

ing as part of the diagnostic workup. To verify the efficacy of

2nd look CE-US, we reviewed our cases in the past 5 years retro-

spectively.

T2-13-IN04
Noninvasively Delivering Therapeutic Monoclonal
Antibodies into the Brain–Opportunity in Primary Brain

Tumor/ Breast Cancer Brain Metastasis Treatment

Hao-Li Liu

Department of Electrical Engineering, Chang Gung University,

Taoyuan, Taiwan

Focused ultrasound with the presence of microbubbles has been

noticed to be capable of locally and reversibly disrupting blood-

brain barrier (BBB) without causing neuronal damage, and has

proven its potential to enhance the delivery of therapeutics into

CNS. For those therapeutic agents not being able to naturally cross

the barrier into brain, this noninvasive procedure brings new and

bright hopes for brain disorder treatments, particularly for these

macromolecular antibodies. For example, Avastin is the mono-

clonal antibodies (mAb) that block the angiogenic pass way and

has the potential and clinically approved for brain tumor therapy,

however, current clinical treatment is significantly hampered by

the BBB. Herceptin is another clinically approved mAb that can

effectively block the Her-2 positive breast cancer progression, but

again cannot be delivered into the brain once it occurred to
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metastasis into brain. Recently, the feasibility of enhanced mAb de-

livery of Avastin and Herceptin via the focused ultrasound BBB

opening has been investigated and showed great promise. In this

presentation, the recent status and future perspective of using

focused ultrasound to deliver the therapeutic mAbs are overviewed.

T2-13-IN05
Superb Microvascular Imaging for Breast Lesions
Hidemitsu Yasuda

Department of Breast Surgery, National Center for Global

Health and Medicine

Superb micro-vascular imaging (SMI) is a new ultrasound technique

for vascular examination. Using special filters, SMI can reduce motion

effects and preserve high resolution, high frame rate and slow-velocity

flow. SMI can detect fine blood flow small than 0.2mm clearly by

14MHZ matrix array probe. It is possible to visualize single blood

flow running through the stalk of intraductal papilloma. Increased blood

flow around ducts with intraductal spread, which are useful information

for breast conservative surgery. Integrated image mode may enable to

detect regular distributed blood flows network, which is a feature of

benign fibroadenoma, and dense heterogeneous tortuous blood flows

which suggest malignant lesions. SMI is an innovative method that

has the potential comparable with contrast-enhanced ultrasonography.

T2-13-IN06
Automated Breast Ultrasound Scanner and
Computer Aided Diagnosis

Etsuo Takada,1,2 Daisuke Fukuoka,3 Hiroshi Fujita4

1Department of Ultrasonic Diagnosis, Nasu Red Cross Hospital,
2Center of Medical Ultrasonics, Dokkyo Medical University Hospital,
3Technology Education Department, Faculty of Education, Gifu

University, 4Intelligent Image Information, Regeneration Technology,

Regeneration and Advanced Medical Sciences, Graduate School of

MedicineGifu University

Ultrasound examination of the breast is commonly performedbyhand

held transducer. The procedure is operator dependent and the examiner

will be tired to do screening for many candidates. Automatic scanner

of ultrasound is necessary for breast mass screening. It is important to

design scanner, image recorder, viewer with computer-assisted detection

(CAD) as a system. The authors developed an automatic scanner which

scans unilateral breast within 30 seconds. An electric linear probe visu-

alizes width of 6 cm, the probemoves 3 paths for unilateral breast. Ultra-

sonic images are recorded as volume data by DICOM. Special viewer

was created for easy reading. Doctors can diagnose by digital rapid

viewingwith 3D function. It is possible to showunilateral or bilateral im-

ages on the monitor. The viewer is considered enough capability to

perform ultrasonic breast cancer mass screening.

This system will contain computer aided tumor detection scheme be-

ing developed. Ultrasonic images are handled as volume data, if physi-

cian checks the tumor, the tumor location can be checked

automatically on digital mark sheet. This is helpful for both screening

doctors and for those of further examination site. Dual display of bilateral

breast ultrasonic images is also effective for comparative diagnosis of lat-

erality. With all these functions, the system can be used widely for ultra-

sonic breast cancer mass screening.

T2-13-IN07
Image Quality and Artifact of ABUS
Sung Hun Kim

Radiology, Seoul St. Mary’s Hospital, College of Medicine,

The Catholic University of Korea, Seoul
3D automated breast ultrasound system (ABUS) was approved

in the USA and Europe to conduct screening studies for breast

cancer detection as an adjunct to mammography and for screening

symptom-free women with increased density of the breast tissue.

Image quality is essential for proper diagnosis and patient

management. It should be quaranteed for the use in the practice.

Artifacts can interfere with the visibility of abnormalitie and reduce

overall image quality. In Mammography Quality Standards Act

(MQSA) mammography must meet the highest possible quality

standards. However, there is no QSA for ABUS. US FDA advises

only 8 hours of training for ABUS.

Image quality in order of image acquisition, comparison with

hand-held US and artifacts are introduced. Multilateral effort into

improving the image quality and reducing the artifacts should be

put forth.

Radiologists need to be familiar with these problems.

T2-13-IN08
Utilities and Interpretation of ABUS (New Vesion,
Invenia) for Breast Ultrasound Screening

Dr. Kazutaka Nakashima

Kawasaki Medical School

Automated Breast Ultrasound (ABUS) system was sold by U-

systems Inc. from several years ago. And then, the system have

developed to Invenia by GE healthcare at 2012. On this year the

new Invenia with new workstation system was supplied by GE

healthcare. The workstation have a capability to make complete

free cross section images by user hope. We can get almost same

cross section ultrasound images for all breast area after the exam-

ination finished, as that by hand-held ultrasound (HHUS) equip-

ment during examination. Furthermore, we can interpretate the

images not only by AP view (as a b-mode by HHUS images) but

also CP views. CP view make us to consider the whole breast im-

ages and localization the lesion to be diagnosis easily.

On the way of the interpretation of Invenia, we think CP view-first

and AP view-second is better, because of the good recognition of spec-

ulation and architectural distortion, which are some of most important

feature for malignancy. And on CP view, I recommend to look for distor-

tion on first, mass on second, other features third.

In this presentation, I will show the image of ABUS and HHUS and

some pathological images together, to know the utilities and interpreta-

tion of ABUS.

We think the development of ABUS will change the quality control

of breast ultrasound screening.

T2-13-IN09
Reader Study of Sonologist’ Performance in
Reading Automated Breast Ultrasound (ABVS) Images

with the CAD System

Lingyun Bao, MD

Hangzhou First People’s Hospital, Zhejiang, China

Purpose: We investigated the effectiveness of using a CADe system as

an aid for radiologists in reading ABVS images (Siemens).

Method and materials: A total of 1000 cases were selected from

ABVS exams acquired in our institution in 2012. 9 sonologists

participated in the study. The CADe system used was the QVCAD

System from QView Medical, Inc, Los Altos, California, USA. It is

designed to aid sonologist in searching for suspicious areas in the

ABVS images. The study employed a cross-over paradigm. The

readers read cases in randomly assigned orders, reading 50% of

the cases with the aid of CAD and reading the other 50% without
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the aid of CAD. After a 1-month washout period, the readers reread

with the aid of CAD those cases that were previously read without

the aid of CAD and reread without the aid of CAD those cases that

were previously read with the aid of CAD.ROC analysis was used

to compare the area under the ROC curve (AUC) of the CAD aided

readings to those of the un-aided readings. Additionally, the

reading time per case for each reader was recorded.

Results: The AUC were 0.78 for reading with the aid of CAD and 0.74

for reading without the aid of CAD. This difference is statistically sig-

nificant (p 5 0.015). Furthermore, the average reading time per case

was 9% faster with the aid of CAD.

Conclusion: CAD improves radiologist performance in both accuracy

and reading time for the detection of breast cancer using ABVS.

T2-13-IN10
Clinical Experience and Future of ABUS
Sung Hun Kim

Radiology, Seoul St. Mary’s Hospital, College of Medicine, The

Catholic University of Korea, Seoul

Hand held US (HHUS) is very useful in the diagnostic setting such as

palpable lump, however lack of reproducibility and operator depen-

dency was known to be drawbacks. Automated breast US (ABUS) is de-

signed to make up theweak point of HHUS andwas approved to conduct

breast cancer screening as an adjunct to mammography.

ABUS is also useful for diagnostic setting as well as for screening

setting. However, ABUS has limitation of interventional procedure

and application of elastography and these drawbacks will be improved

in future.

Current clinical use and the anticipated features of the future for

ABUS are introduced: ABUS screening, second look ABUS, microcal-

cifications detection, cancer extent evaluation, ductal abnormality and

computer aided detection.

T2-13-IN11
Ultrasonography for Non-Mass Breast Lesion
(Abnormalities)

Hidemitsu Yasuda

Department of Breast Surgery, National Center for Global Health and

Medicine

There are various images of breast lesions. The counter of breast tu-

mors are not always clearly defined. Japan Association of Breast and

Thyroid Sonology (JABTS) categorized breast lesion into masses and

non-mass abnormalities. A non-mass abnormalities refer to lesions

that are difficult to recognize as a mass in ultrasound images, which

may coexist with mass.

A non-mass abnormality may be able to identify by checking for the

following five findings.

1st. Abnormalities of the ducts

2nd. Hypoechoic areas within the mammary gland

3rd. Clustered microcysts

4th. Architectural distortion

5th. Echogenic foci without a hypoechoic area

If the distribution of abnormalities is diffuse, bilateral, or multi-

segmented, the lesion is classified as category 2. While the distribution

is segmented or localized, the lesion is classified as category 3 or higher.

When microcalcifications, increased vascularities and increased

stiffness are observed in the same region, the lesion is classified as cate-

gory 4 or higher.

These findings could lead to diagnose non-invasive ductal carcinoma,

intraductal papilloma, fibrocystic changes, inflammation disease, and

invasive carcinoma.
T2-13-IN12
Criteria of Diagnostic Accuracy of US for Tumor
Less Than 1 cm

Eriko Tohno,1,2 Kayoko Koshikawa2

1Tsukuba International Breast Clinic, Tsukuba, Ibaraki, Japan,
2Tsukuba Total Health Examination Center, Tsukuba, Ibaraki, Japan

Because breast tumors less than 1cm are usually asymptomatic and

found in screening or incidentally, diagnosing lesions as suspicious or

not suspicious is important.

To avoid false-positives and overdiagnosis, tumors equal to or less

than 5mm do not need further examinations except the lesions showing

very suspicious findings such as invasive features or containing echo-

genic foci. So the main target is tumors between 5mm to 10mm. Can-

cers of this size show less suspicious features such as irregular shape

and even benign lesions are seen somewhat irregular. We attach impor-

tance to D/W ratio as an objective indicator. The cut-off level of the D/

W ratio is 0.7. Tsukuba Elastography Scores (ES) and comparison

with the previous studies and the age of the examinees are also impor-

tant factors.

T2-13-IN13
How to Reduce False Positive Rates in Breast
Ultrasound Screening?

Woo Kyung Moon, MD, PhD

Seoul National University Hospital, Seoul, Korea

Ultrasound detects cancers in about 0.40% of women with mammog-

raphy-negative dense breasts, with a higher contribution in women

younger than 50 years. However, false positives are a major concern

in screening ultrasound. Several approaches to ultrasound interpretation

and breast imaging management have been developed that substantially

reduce the frequency of false-positive cases, involving both recall exam-

inations and biopsies, without meaningfully reducing the detection of

nonpalpable favorable-prognosis cancers.

Successful methods to reduce the recall rate for screening ultrasound

involve (1) obtaining clinical history and physical examination informa-

tion, (2) confidently and correctly identifying some normal structures

and artifacts, and (3) learning to ignore subtle sonographic findings of

doubtful significance. Procedure-related changes including fat necrosis

and foreign body can be ignored with the proper history. Fat lobule often

mimics solid nodule and Cooper’s ligament produces architectural

distortion and shadowing. Dilated ducts without intraductal masses

are incidental benign findings. Complicated cysts can mimic solid nod-

ules. They are nonparallel orientation and often show curvilinear bright

line of anterior wall. Oval circumscribed solid masses less than 1cm in

size can be followed.

Doppler ultrasound and elastography can help distinguish normal or

benign from suspicious solid masses. When a breast lesion categorized

as BI-RADS 3 or 4 shows a normal strain on elastography and no vascu-

larity on color Doppler ultrasound, biopsy can be averted. Physicians

performed the screening ultrasound could directly evaluate lesions in

real-time and reduce patient anxiety and discomfort. By applying these

approaches successfully, we will be able to demonstrate convincingly

that the benefits of ultrasound far outweigh the risks of false-positive in-

terpretations.

T2-13-IN14
Differential Diagnosis of Pre-Invasive Tumor on
Ultrasonography

Chin-Yu Chen

Department of Radiology, Chi-Mei Medical Center, Tainan, Taiwan
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The majority of pre-invasive breast cancer is well known as

ductal carcinoma in situ (DCIS), which is also the most frequently

detected disease in screening mammography. The capability of

screening mammography to detect high percentage (usually

. 30%) of DCIS, is almost the same capability in detecting suspi-

cious microcalcifications. Although ultrasound is not as good as

mammography in detecting microcalcifications, other ultrasound

imaging features may help us to detect DCIS without microcalcifi-

cations. Carefully inspect the ultrasound images are crucial to

detect these pre-invasive breast cancers. By separating the normal

heterogeneous glandular tissue versus abnormal proliferative

glandular disease or non-mass lesions, we can thus diagnose

not only the DCIS, but also papillary carcinomas and other

intraductal tumors.

T2-13-IN15
The Potential of Ultrasonography to Detect and
Localize Calcifications

Shin-Cheh Chen

Chang Gung Memorial Hospital, Taiwan

About 10% of calcifications in screening mammography were

classified as segmental distribution. The BI-RADS 5th edition

(2013) classified the morphology of calcifications into 3 categories

based on degree of cancer suspiciousness but not for calcifications

distribution. The malignancy rate of segmental calcifications were

ranged widely (10�60%), and problems after core or vacuum assis-

ted biopsy (VAB) for segmental calcifications on screening

mammogram are certain percentage of underestimate and progres-

sive histologic changes with subsequent cancer risk. The limitations

of stereotactic biopsy (STB) to achieve adequate sample were poor

lesions visualization after bleeding in the procedure, patients un-

comfortable in maintaining the long time prone position and radia-

tion exposure.

The calcifications retrieval rate was only 71% if the calcifications

received ultrasonography (US) guide VAB with 20% underestimate

rate. US guide excision of segmental calcifications have some advan-

tages, such as reduce underestimate, relief patient’s anxiety of residual

proliferative calcifications, especially for ADH and papillary tumor

and possible eliminate the future cancer development.

We retrospectively reviewed 2 cohort data of STB and US-guided

excision for segmental calcifications in CGMH, the malignancy rate

were 17.1% and 30.8%; underestimate rate were 33.3% and 0%, respec-

tively. The secondary open surgical biopsy in STB was 12.8 %. For

grouped calcifications, the malignancy rates after STB and US-guided

excision were 17.9%, 18.9%, the upgrade rates were 13.5% and 0%,

respectively.

In conclusion, combining the morphology and distribution of calcifi-

cations will improve the diagnostic accuracy of calcifications. US

guided excisional biopsy still necessary if segmental calcifications pre-

sented on US.

T2-13-IN16
Pitfall of Ultrasonographic Diagnosis of Axillary
Node before Sentinel Biopsy

Kiyoka Omoto

Department of Laboratory Medicine, Saitama Medical Center, Jichi

Medical University, Saitama, Japan

A sentinel lymph node (SLN) is defined as the first lymph

node to which cancer cells are most likely to spread from a primary

tumor. SLN biopsy is a procedure in which the SLN is identified,

removed, and examined to determine whether cancer cells are
present. If the resected SLN does not contain metastases, the

draining nodal basin is highly unlikely to harbour metastases

and complete nodal dissection is not required. Therefore, the

SLN status would be a prognostic indicator for patients with

breast cancer.

SLN often exists in the axillary region, but it is unknown whether

the axillary lymph node observed with B-mode image is a true SLN

or not. SLN has usually been detected and diagnosed using radioiso-

topes and/or dyes practically. But SLN can also be identified with

not B-mode but contrast-enhanced ultrasonography (CEUS). Our

diagnostic method using CEUS with Sonazoid�, which is a second-

generation ultrasound contrast agent and visualized clearly with

real-time, would been introduced.

T2-13-IN17
Can Shear Wave Elastography Variables Predict
the Pathological Response to Neoadjuvant Chemotherapy

in Patients with Invasive Breast Cancer?

An-Hua Li, Xiao-Qing Pei, Shi-Yang Lin

Department of Ultrasound, Sun Yat-Sen University Cancer Center, State

Key Laboratory of Oncology in South China, Collaborative Innovation

Center for Cancer Medicine, Guangzhou 510060, People’s Republic of

China

Purpose: This study was designed to evaluate the performance of shear

wave elastography (SWE) parameters inin predicting the pathological

response of invasive breast cancer to neoadjuvant chemotherapy (NAC).

Methods: The prospective study recruited 25 eligible patients from

August 2016 to August 2017. SWE was performed 1 d before biopsy

(time point t0, elasticity E0), after the first and second, fourth cycles

of anthracycline-based or anthracycline/taxane-based NAC, and

compared to a pre-NAC baseline scan. Tumour stiffness was assessed

by quantitative SWE velocity. SWE parameters measured included

changes in bidimensional tumour size on SWE time, quantitative

SWE velocity, the relative changes in them after the first and second,

fourth NAC cycles were considered as the variables [Dt1, Dt2, Dt4].

The pathological response was classified according to the residual can-

cer burden (RCB) protocol, RCB-0 (pCR,0); RCB-I (minimal residual

disease, 0-1.36); RCB-II(moderate residual disease, 1.36-3.28); and

RCB-III(extensive residual disease, .3.28). The responsive group

include RCB 0 and RCB-I, the unresponsive group included RCB II

and RCBIII. Correlations between SWE variables and RCB scores

were evaluated. The predictive diagnostic performances of SWE param-

eters, and the predictive RCB (predRCB) score determined by a linear

regression model were compared.

Results: SWE variables were significantly different among the RCB 0/I

and RCBII/III groups. The SWE variables of Dt2had significantly better

diagnostic performance than other variables regarding predicting the

pathological.

Conclusions:Our results suggest that SWE can be potentially used as an

early predictor of tumor therapy response during NAC for invasive

breast cancer.

T2-13-IN18
Ultrasonographic-Guided Clip-Replacement on
Breast and Axillary Node

Min Jung Kim

Department of Radiology, Severance Hospital, Yonsei University, Seoul,

Korea

In recent decades, many breast imaging modalities and treatment op-

tions for breast cancer have been widely developed. However, breast

investigation has become more complex due to popular breast cancer
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screening, the development of several supplemental imaging methods

and percutaneous breast biopsy systems, and the sheer multiplicity of

treatment options for breast cancers. Herein, the importance of perform-

ing an appropriate biopsy with accurate targeting and precise localiza-

tion of the biopsy site cannot be emphasized enough. Clip placement

after breast biopsy is clearly useful, not only for radiologic correlation

or follow-up, but also for oncological and surgical planning. As mini-

mizing surgical volume is a goal of not only breast but also axillary sur-

gery, a clip placed after biopsy could be a key to optimal patient

management and become a main navigator for targeted therapy. This

talk will cover the necessity and indications of clip replacement and rele-

vant issues.

Keynote Speech

T2-14-IN01
Role of Ultrasonography in Breast Cancer
Screening: Adjunct or Essential?

Woo Kyung Moon, MD, PhD

Department of Radiology, Seoul National University Hospital, Seoul,

Korea

In women younger than 50 years, the reduced benefit of mammo-

graphic screening is attributed to increased breast density. Ultrasound

(US) detects cancers in about 0.40% of women with mammography-

negative dense breasts, with a higher contribution in women younger

than 50 years. Actually, cancer detection rate with US is comparable

with mammography, with a greater proportion of invasive and node-

negative cancers among US detections. False positives, however, are

more common with US screening. Several approaches to US interpre-

tation and breast imaging management have been developed that sub-

stantially reduce the frequency of false-positive cases, involving both

recall examinations, short-term follow-ups and biopsies, without

meaningfully reducing the detection of favorable-prognosis cancers.

Another barrier to implementing screening US is manpower. Auto-

mated breast US (ABUS) systems are designed to resolve these prob-

lems and provides reproducible images with 3D planes. ABUS

combined with a computer-aided detection and diagnosis (CAD) sys-

tem can improve radiologist reading time and accuracy. A clinical trial

comparing US (either Hand-held or ABUS) and digital mammography

can be considered to screen breast cancer in women, 50y or women at

elevated risk of breast cancer in East Asia.

T2-14-IN02
Achieving Standardization in Breast
Ultrasonography Screening

Chiun-Sheng Huang, MD, PhD, MPH

Professor and Chairman, Department of Surgery, Director of Breast

Care Center, National Taiwan University Hospital College of Medicine,

National Taiwan University

The complementary role of hand-held ultrasound for breast cancer

screening has been demonstrated in many studies. As hand-held breast

ultrasound screening is operator-dependent and a real-time examina-

tion, standardization and quality control of hand-held ultrasound

screening is difficult. Automated breast ultrasound (ABUS) could

separate image acquisition from image review. In addition, the scan-

ning procedure can be standardized. Therefore, ABUS has the advan-

tage of being operator-independent and is feasible for breast

ultrasound screening. So far there are, commercial supine and prone

ABUS systems including U-systems (now GE), Siemens, Aloka, and

iVu systems. We have developed a hand-held ultrasound whole-breast

magnetic tracking system. This system is an US image recoding sys-
tem developed by the Medical Image Processing Lab of National

Taiwan University. With the sensor response in the magnetic

field, the probe position can be tracked and recorded in the system.

During the scanning, the probe position relative to the nipple is spec-

ified with the degree, clock, and distance. The tracking images and

routes are also shown on the screen for real-time reference and are

stored for retrospective examination. As a physician still need a lot

of time to review the large ABUS images, misdetection might occur.

In order to reduce the review time and misdetection by the physician,

the computer-aided detection (CADe) for ABUS images has been

developed. A region-based tumor detection method is adopted to

provide fast tumor detection.

T2-14-IN03
Implementation of Ultrasonography as Screening
Tool-After J-START in Japan

Eriko Tohno

Tsukuba International Breast Clinic, Tsukuba, Ibaraki, Japan

In November 2015, the results of J-START, the first large scale ran-

domized control trial to examine usefulness of mammography(MG) and

adjunctive ultrasound(US) screening for women aged 40-49 were pub-

lished in the Lancet. In the intervention group which had both MG

and US and mostly clinical breast examination (CBE), more cancers,

especially invasive small cancers, were detected and interval cancers

were less compared to the control group which had MG and mostly

CBE. No cancers were detected by CBE in the intervention group. How-

ever specificity was low in the intervention group.

In 2016, the Japanese Ministry of Health, Labour and Welfare

excluded CBE as the modality of breast screening and MG has become

the only modality for screening. The Ministry did not include US

because they thought that the base structures and qualified man-power

resources were not enough to apply US to papulation based screening.

To perform high quality ultrasound screening, the Japan Central Or-

ganization on Quality Assurance of Breast Cancer Screening has been

organized two-day ultrasound training course for both technologists

and doctors and is going to publish the names of the participants who

achieved the prescribed level in the test held at the end of the course.

To improve specificity, combined judgement criteria for US and MG re-

sults were proposed and the teaching program to broaden the criteria has

been held several times.

Based on those efforts, ultrasound screening has becoming popular

especially in individual based screening,

Among Japanese women, the concern on the problems of ‘‘dense

breast’’ is spreading after press report. There are many problems relating

‘‘dense breast’’, such as imaging definition and inter-observer

differences.

We are now trying to solve these problems and to implement high

quality ultrasound screening to appropriate objectives.

T2-14-IN04
Verification of Recall Criteria for Masses Detected
on Ultrasound Breast Cancer Screening

Hiroko Tsunoda,1 Kanako Ban2

1St Luke’s International Hospital, Depart. of Radiology, 2Tokyo Health

Service Association

Mammography is the only modality for breast cancer screening

demonstrated to reduce the mortality rate. However ultrasonographic

screening has been already widely performed as the opportunistic

screening in Japan. The recall criteria for masses are very important as

quality controls. The Japanese recall criteriaweremade by the consensus

of experts.Weverified these criteria atmultiple institutions and introduce
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the result of the verification. Screening performed by the 5 institutions in

the various regions in Japan. The total number of cases screened at all 5

institutions was 10,519. The findings that can be concluded as benign are

cystic pattern and 3 features of the solid pattern. Cystic patternwas noted

in 6,512 cases, typical fibroadenoma was in 1,483 cases and typical

complicated cyst was in 70 cases. Only 3 of these 8,065 cases were can-

cers, so the negative predictive value was 99.9%. Solid pattern with

obvious malignant features which are masses with echogenic halo and/

or interruption of the interface and mass with multiple echogenic foci

were noted in 33cases. Twenty out of 33 cases were malignancy. So

the positive productive value was 66.7%. Conclusion Although some

part of the criteria should be considered further for verification and revi-

sion, the current recall criteria are mostly valid.

T2-14-IN05
Can MRI Be a Screening Tool for Asian High Risk
Population?

Hiroshi Yagata

Department of Breast care, Saitama medical center, Saitama Medical

University, Sitama, Japan

Mammography (MMG) has been established as a standard

method of breast screening. Ultrasound (US) is expected as supple-

mental modality of MMG. The other hands, MMG and/or US is not

accurate to detect early stage breast cancer in BRCA1/2 mutation

carriers. BRCA1/2 mutation carriers tend to have high grade breast

cancers in younger age at a high rate, which are rapidly progressing

and associated with interval cancers. BRCA1/2 mutation in Asia is

proved to exist at the similar rate as in western countries, and the

rate of dense breast in Asia is higher than in western countries.

Breast MRI has been demonstrated to be useful for such high risk

population. So, we need to establish specific models for selecting

women at high risk in Asia and perform the screening programs

including MRI. Breast MRI as a screening tool should be per-

formed using an abbreviated protocol, which minimizes occupation

of the MRI system, reading time and the participant stress.

T2-14-IN06
Integral Multimodality Imaging in Breast Cancer
Diagnosis

Dr. Yun-Chung Cheung

Director and Associate Professor, General Imaging Diagnosis and

Intervention, Department of Medical Imaging and Intervention, Chang

Gung Memorial Hospital, Linkuo Medical Center, Taiwan

Breast cancer had been a common killer of women in worldwide.

Breast imaging is an important examination for detecting and evaluating

the breast abnormalities, no matter for cancer screening or diagnosis.

Conventional mammography and sonography are commonly used in

clinical practice, however certain cases of breast lesions could not

been displayed due to the technical issue or the lesions’ characteristics.

Otherwise, portion of lesions were unable be differentiated with

morphologic interpretation. Over-diagnosis or under-diagnosis there-

fore becomes a discussable debate topic that relating to the efficacy of

cancer diagnosis. With the recent revolution of computerization, tomo-

synthesis and contrast-enhanced dual energy mammography were

developed and both of them had been proved to provide additional

help for cancer detection or diagnosis as compared to conventional

mammography. Additionally, enhanced breast MRI is the most sensitive

examination for cancers and can solve the problematic cases for the aims

of clinical purposes. Understanding the benefits and limitations of the

imagingmodalities was essential in order to build up the concept of clin-

ical usage of multimodality in cancer diagnosis. Herein, I like to share
my clinical experiences in the topic of multimodality for breast cancer

diagnosis.

T2-14-IN07
Women with Dense Breasts: Tomosynthetic
Mammography or Ultrasonography?

Chen-Pin Chou

Radiology Department, Kaohsiung Veterans General Hospital, Taiwan

Conventional 2D mammography is a common modality for the early

breast cancer detection. Dense breast tissue is associated with increased

risk of breast cancer and decreased mammographic sensitivity (about

40% sensitivity on extremely dense breast). Adding breast tomosyn-

thetic mammography (also called 3D mammogram) or breast ultraso-

nography to dense-breast mammography can detect more cancers.

Advantages of ultrasonography screening for dense breasts are conve-

nient procedure and inexpensive tests, pain-free and no radiation.

Disadvantages of ultrasonography involve labor intensive works, higher

false-positive rate and not reliable for detecting malignant microcalcifi-

cations. High false positive results of ultrasonography may induce more

invasive procedure and follow-ups, which can be stressful and scary for

patients. In a comparison study of mammography-negative dense

breasts, ultrasonography does better than tomosynthetic mammography

for mammography occult breast cancer. Ultrasonography needs addi-

tional time for a separate test after finding dense breast on mammogram.

However, tomosynthetic mammography can immediately carried out as

part of the screening mammogram. Disadvantages of tomosynthetic

mammography include less sensitivity for breast cancer showing no des-

moplastic reaction with overlapping fibroglandular tissue and missed

iso-dense cancer in even thin-slice images. Physicians could discuss

with screening women with dense breast about the pros and cons of

various tests.

T2-14-IN08
AWBUS: Can It Be a Screening Modality?
Sung Hun Kim

Radiology, Seoul St. Mary’s Hospital, College of Medicine,

The Catholic University of Korea, Seoul

Automated whole breast ultrasound system (AWBUS) was approved

in the USA and Europe to conduct screening studies for breast cancer

detection as an adjunct to mammography and for screening symptom-

free women with increased density of the breast tissue.

Several studies have shown that breast cancer detection rates have

increased with combination of ultrasound and mammography.

Screening ultrasound was presented as the solution to detect the mam-

mographically occult cancer. Recently, studies of screening AWBUS

were reported. However, high false positive rates and biopsy rates are

problems. There has been no standardized desirable goal of screening

ultrasound.

Benefits and harms of screening AWBUS are included in this lesson.

T2-14-IN09
AMulti-Center Study of ABUS for the Diagnosis of
Breast Cancer in China

An-hua Li, Xi Lin, Ling-yun Bao, Xiang Zhou, Ya-qing Chen,

Ying Zhu, You-lin Qiao, Fei Li

South China Sun Yat-Sen University Cancer Center

Purpose: Breast cancer is the most common cancer in women in China

and worldwide. Mammography (MAM) is the first choice of breast
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screening. However, its practicability is limited in Asian due to dense

breast mostly among Chinese women and the younger age of onset.

Meanwhile, hand held ultrasound (HHUS) has obvious operator depen-

dent and poor repeatability. Automated Breast Ultrasound System

(ABUS) is a potential method to alleviate current challenges in acces-

sible breast cancer screening. This study aims to evaluate the initial

effectiveness of ABUS by comparing it with Hand Held Ultrasound

(HHUS) and Mammography (MAM) in a hospital-based multi-

center study.

Materials and Methods:Women between the ages of 30 to 69 who

visited breast surgeons for the first time without visible, suspicious

signs of breast cancer were eligible for our study. All participants

underwent HHUS and ABUS, and women in the older group (40

to 69 years old) also received MAM. Using the Breast Imaging Re-

porting and Data System (BI-RADS) lexicon, the images of the le-

sions were interpreted independently. Image interpretations were

done without knowledge of clinical or other imaging results. Le-

sions classified as BI-RADS 4 or 5 were considered to be ‘‘suspi-

cious’’, and BI-RADS 1 to 3 lesions were assessed as ‘‘benign’’.

So far, 1010 eligible women have been enrolled and 656 in the

older group. Taking breast as the unit of analysis, we have acquired

2020 HHUS results, 2020 ABUS results and 1312MAM results.

The consistency rates and Kappa statistics were calculated to assess

the reliability of ABUS compared with HHUS or MAM.

Results: The average subject age was 45.32 (SD 9.756) in the

whole group and 50.82 (SD 7.489) in the older group. Of all the

2020 breasts, HHUS detected 395 suspicious lesions and ABUS de-

tected 356 suspicious lesions. Among the 395 suspicious lesions

detected by HHUS, ABUS detected 327; In the older group,

ABUS detected 275 suspicious lesions and MAM detected 259 sus-

picious lesions. Among the 259 suspicious lesions detected by

MAM, only 41 lesions were undetected by ABUS. Among the

275 lesions detected by ABUS, only 57 were not detected by

MAM. The reliability of ABUS and the other two modalities were quite

good. Specifically, the consistency rate between HHUS and ABUS was

95.2%, and that between ABUS and MAM was 92.53%. The Kappa

value between ABUS and HHUS was 0.8414 and that of ABUS and

MAM in the older group was 0.7696.

Conclusions: Fairly good reliability was observed in comparisons be-

tween ABUS and HHUS or MAM in our initial analysis. As ABUS is

operator independent and it is feasible for all the radiologists with a

short term of training to have similar lesion interpretation as HHUS

or MAM by specialists. As a result, ABUS is a promising modality

in breast imaging.
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OPT2-001
Breast Ultrasound Examination Combining
B-Mode, Color Doppler and Elastography -Jabts Bc-04

Study Part 5-

Eriko Tohno,1 Setsuko Kaoku,2 Takanori Watanabe,3 Toshitaka Okuno,4

Takuhiro Yamaguchi,5 Hiroko Yaegashi,5 Kiyoka Omoto,6

Takeshi Umemoto,7 Masahiko Tsuruoka,8 Tsuyoshi Shiina9

1Department of Radiology, Tsukuba International Breast Clinic, Japan,
2Department of Ultrasonics, National Hospital Organization Osaka

National Hospital, 3Department of Breast Surgery, National Hospital

Organization Sendai Medical Center, 4Department of Breast Surgery,

Kobe City Nishi-Kobe Medical Center, 5Clinical Research Data Center,

Tohoku University Hospital, 6Department of Laboratory Medicine,

Saitama Medical Center, Jichi Medical University, 7Department of

Senology, Tsukuba International Breast Clinic, 8Department of
Radiology, Moriya Keiyu Hospital, 9Human Health Sciences, Graduate

School of Medicine, Kyoto University

Objectives: In this part of the JABTS BC-04 study, we evaluated the

utilities of combining B-mode (B), color Doppler (CD) and strain elas-

tography (E) of the breast.

Methods: Pathology-confirmed breast masses were registered from 16

institutions in Japan. Findings of B, CD, and, if available E, as well as

clinical data, were collected. The images obtained were then evaluated

by a Centralized Image Interpretation Committee.

Results: In total, 674 solid masses, all of which had been examined us-

ing B, CD and E, were analyzed (malignant: 415, benign: 259). Mean

ages of patients with malignant and benign masses were 58.6 612.5

(mean6 SD) and 44.36 12.5, respectively. Sensitivity and specificity

for the Elasticity Score (ES) were 91.3% and 71.4% (ES 1,2 vs 3,4,5).

Sensitivity and specificity for B alone, the combination of B and CD

(B+CD) and the combination of B, CD and E (B+CD+E) were

98.8%/42.1%, 99.0%/39.0%, and 98.6%/52.9%, respectively. The

specificity of B+CD+E was significantly improved relative to the

sensitivity of B alone (p50.014). In premenopausal patients, if vascu-

larity was 3+ or an incident angle near 0� was observed, the B-mode

category was increased by one. In patients younger than 40 years of

age with oval or lobulated masses, if there was no penetrating flow

and vascularity was 0-2+, the B-mode category was reduced by one.

We call this a modified evaluation method for CD results. When

this was applied, the specificity of B+CD was estimated to improve

significantly from 39.0% to 52.1% (p50.013). Furthermore, using

this modified CD evaluation method, the estimated specificity of

B+CD+E was 63.3%.

Conclusions: Specificities of benign/malignant diagnosis improved

significantly with elastography. Furthermore, specificity is anticipated

to improve further with modification of the CD evaluation method in

premenopausal women.

OPT2-002
Contribution of the High Resolution
Ultrasonography in the Diagnosis of Non-Palpable Breast

Cancer with Calcification

Koji Takebe, Takashi Arai

Department of Breast and Thyroid Surgery, Takebe Breast Surgery

Clinic, Japan

Objectives: In diagnosis of non-palpable calcificated breast cancer

(NPCBC), stereo-guided mammotome (ST-MMT) serves as the stan-

dard. However, ultrasound resolution has improved dramatically

recently. We hypothesized that through ultrasonography, it will become

possible to diagnose NPCBC by US guided examination such as fine

needle aspiration cytology (FNAC) and core needle biopsy (CNB)

with much less invasion than ST-MMT.

Methods: (Study1) The results of ultrasonic detection ability and

USGE were examined among the benign lesions of 35 cases and

90 NPCBC patients histologically diagnosed in our facilities from

2010 to 2012. Of the 90 histological types, 74 (82%) were DCIS,

and 16 (18%) were invasive carcinoma. (Study 2) The results of

193 progress observation cases from 2008 to 2012 with Birads

Category 3 and 4a calcification were examined.

Results: Using ultrasonography (Toshiba Aprio XG), calcification was

detected in 88 of the 90 NPCBC lesions as echogenic foci. Two non-

detectable lesions were DCIS of Van Nuys 1 and Van Nuys 2. The results

of the FNAC were 80% positive and 20% indeterminate (there were no

negative cases). In the 88 cases of possible calcified substance extracted

through FNAC, 99% were confirmed under microscopic observation.

(Study 2) 163 of 193 cases were able to be followed-up every six months
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for two to four years. An increase in calcification was observed in nine

cases. Five of these cases were diagnosed with DCIS: Four were Van

Nuys 1; one was Van Nuys 2. All five cases were of low-grade-

malignancy.

Conclusions: The diagnostic method using FNAC to visualize calcifica-

tion using high-resolution ultrasonography is an effective method to

reduce the non-efficient, invasive breast cancer detecting method of

ST-MMT. The few low-grade DCIS cases included were not detected

with ultrasound. However, we believe it is not a diagnostic error. As a

result, we stopped using the ST-MMT from 2010. In spite of this, in

the MMG screening performed in our facilities from 2010 to 2012,

the detection rate of only a NPCBC without mass on MMG was 0.17

%. This detection rate is excellent in our country.

OPT2-003
Computer Aided Detection of Breast Cancer on
Ultrasound Imaging Using Deep Learning

Kenichi Inoue,1 Chizuru Yamanaka,1 Aika Kawasaki,1

Kanako Koshimizu,1 Takeshi Sasaki,2 Takako Doi1

1Breast Cancer Center, ShonanMemorial Hospital, Japan, 2Department

of Pathology, The University of Tokyo, Graduate School of Medicine

Objectives: Although breast ultrasound imaging is powerful and effec-

tive tool to detect breast lesions and have been widely performed world-

wide, it is an operator-dependent test, hence the accuracy for detection

and diagnosis of breast lesions depend on the operator. We develop a

computer-aided detection system for masses in ultrasound image using

deep convolutional neural network.

Methods: A data set containing 818 ultrasound images were collected

from our institute. Breast lesions on these images were cropped as

256x256 pixel images manually. All images were flipped horizontally

and were collected to make new images. After data augmentation, a total

of 2604 images were obtained. These images were labeled and classified

by histological tissue type: cyst, concentrated cyst, ductal carcinoma in

situ, fibroadenoma, intraductal papilloma, lymph node, invasive lobular

carcinoma, mastitis, mastopathic change, mucinous carcinoma, invasive

papillotubular carcinoma, phyllodes, tumor, invasive scirrhous carci-

noma or invasive solidtubular carcinoma. For training and testing, the

data set was randomly divided into a training set and an independent

test set with a ratio of 80:20. Classification of data set images were

trained using convolutional neural network(CNN)with ten hidden layers

including convolutional layers and pooling layers. Its accuracy of clas-

sification was evaluated. Data set was also classified as either benign or

malignant, and trained using CNN. Its accuracy, sensitivity and speci-

ficity were also evaluated.

Results: Images were classified as 14 tissue type and trained. The accu-

racy for classification of each tissue type was 86.9%. Images were clas-

sified as either benign or malignant. The accuracy, sensitivity and

specificity were 95.4%, 93.2% and 96.4%, respectively.

Conclusions: We achieved 95% of accuracy for classification from ul-

trasound imaging using CNN. Deep learning could potentially help de-

tecting and diagnosing the breast cancer, improving accuracy and

productivity of diagnosing breast cancer by physician.

OPT2-004
Color Doppler Findings of Malignant Breast
Masses -Jabts Bc-04 Study Part 2-

Toshitaka Okuno,1 Setsuko Kaoku,2 Takanori Watanabe,3

Takuhiro Yamaguchi,4 Hiroko Yaegashi,5 Toshikazu Itoh,6

Kazutaka Nakashima,7 Ryoji Watanabe,8 Shuichi Nakatani,9

Norikazu Obane10

1Department of Breast Surgery, Kobe City Nishi-Kobe Medical Center,

Japan, 2Department of Ultrasonics, National Hospital Organization
Osaka National Hospital, 3Department of Breast Surgery, National

Hospital Organization Sendai Medical Center, 4Clinical Research Data

Center, Tohoku University Hospital, 5Data Center, Tohoku University

Hospital, 6Department of Surgery, Rinku General Medical Center,
7Department of General Surgery, Kawasaki Medical School,
8Department of Breast surgery, Itoshima Medical Association Hospital,
9Department of Breast Surgery, MInami-Osaka General Hospital,
10Department of Ultrasonic Examination, Sumitomo Hospital

Objectives: The JABTS BC-04 study was conducted to assess the use-

fulness of color Doppler. In this part of the study, color Doppler findings

of malignant masses were analyzed.

Methods: Breast masses examined by ultrasound between October

2013 and December 2015 were registered from 16 institutions in

Japan. We collected B-mode images, color Doppler images and

clinical data on these breast masses. A Centralized Image Interpre-

tation Committee evaluated collected images. Vascularity, vascular

pattern (penetrating flow, surrounding marginal flow), incident

angle and disruption of penetrating vessels on color Doppler were

evaluated.

Results: In total, 839 solid malignant masses were analyzed. The mean

age of breast cancer patients was 57.7613.7 years (mean6SD). Vascu-

larity was classified as: 0, 1+, 2+, 3+. The frequency of each class was: 0:

37 (4%); 1+: 220 (26%); 2+: 398 (48%); 3+: 184 (22%). Vascularity was

higher in masses with ER-negative (p,0.001), PgR-negative

(p,0.001), HER2-positive (p,0.001) and high Ki-67 (p,0.001). The

vascularity of malignant masses increased as the tumor diameter

increased (p,0.001). Age and histological type did not impact vascu-

larity. Regarding vascular patterns, only penetrating flow was recog-

nized in 489 masses (58%). Although both penetrating and

surrounding marginal flows were recognized in 236 masses (28%), in

146 penetrating flow was dominant. Incident angle frequencies were:

45�#: 55 (7%); ,45�: 409 (49%); near 0�: 186 (22%). Penetrating

flow and low incident angle were found significantly more frequently

in breast cancers (P,0.001).

Conclusions: Vascularity was associated with factors related to the

malignancy of breast cancer.

OPT2-005
Minimal Breast Cancer (# 5Mm):
Ultrasonographic Features with Clinicopathological and

Immunohistochemical Characteristics

Jee Eun Lee, Jin Chung, Hye young Kwon, Eun Suk Cha,

Jeoung Hyun Kim

Department of Radiology, Ewha Womans University, School of

Medicine, South Korea

Objectives: To investigate ultrasound (US) features, clinicopatholog-

ical and immunohistochemical characteristics of minimal (pathologic

size # 5mm) breast cancers.

Methods:A total of 528 lesions from 475 invasive breast cancer patients

were enrolled. US features with clinicopathological and immunohisto-

chemical characteristics were evaluated according to the pathological

size (# 5mm vs.. 5mm). BI-RADS US final assessments and findings

were recorded for each lesion. Final standard references were based on

surgical pathologies.

Results: In 528 lesions, 62 lesions were minimal breast cancers (#

5mm). On multivariate analysis, an irregular shape, a parallel orienta-

tion, a microlobulated margin, an isoechogenicity, absence of posterior

feature, and minimal vascularity on US were independent factors pre-

dicting minimal breast cancers (all US features p# 0.003, except irreg-

ular shape p 5 0.959). Final assessment of category 4B was also a

predicting factor of minimal breast cancer (p , 0.001). Early stage,
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no symptom, extensive intraductal carcinoma, and intermediate grade

tumor were associated with minimal invasive breast cancers (p ,
0.05). However, there is no significant association between molecular

subtypes (p . 0.05).

Conclusions:Minimal breast cancers showed different US findings.

Although the minimal breast mass, if a breast mass on US shows an

irregular shape, a parallel orientation, a microlobulated margin, an

isoechogenicity, absence of posterior feature, a minimal vascu-

larity, and/or the final assessment as category 4B, biopsy may be

required.

OPT2-006
‘‘Striped-Strain Features’’ of Subcutaneous Layer
Ensure Appropriate Pre-Load Compression on Breast Us

Elastography

Takeshi Umemoto

Department of Senology, Tsukuba International Breast Clinic, Tsukuba,

Japan

Objectives: Strain US elastography improves specificity and accu-

racy in breast diagnosis, however, the variations of elasticity image

(EI) depending on the manner of manipulation for EI acquisition

have been highlighted as a technical issue. Pre-load compression

(PLC), defined as the amount of pressure initially applied with

the US probe, is one of the factors that influences quality of US

elasticity image (EI). In this study, we investigate clinical indica-

tion of EI under appropriate PLC.

Methods: Subject comprised of 30 patients with 33 breast lesions who

had undergone surgery followed by EI assessment using RTE. An

analytical approach to tissue elasticity based on the stress-elastic

modulus (Young’s modulus) relationship was adopted. The slice sample

including the lesion and the surrounding breast tissue was obtained from

patient’s surgical specimen immediately after resection. Young’s

modulus of each region was measured ex vivo under constant pre-load

compression. The relation between image variations of EI in vivo and

magnitude ofstress was investigated as well.

Results: Young’s moduli were directly measured ex vivo in surgical

specimens ranging from 2.60 kPa (fat) to 16.08 kPa (invasive

carcinoma) under the weak-stress condition (0.2–0.4 kPa), which corre-

sponds to the manipulation with appropriate pre-load compression in EI

acquisition. In this manner, EIs reveal specific features of ‘‘red- and

green striped fat’’ and ‘‘blue pectoral muscle’’ on RTE. The contrast (ra-

tio) of lesion to fat in elasticity ex vivo gradually decreased as the stress

applied increased (around 1.0 kPa) on the background of significant non-

linearity of the breast tissue.

Conclusions: Our results from ex vivo and in vivo assessment

indicate that the differences in non-linearity in elasticity under

minimal stress conditions are closely related to the variation in

EI quality.‘‘Striped-strain features’’ of subcutaneous layer is simple

and helpful as a measure of appropriate pre-load compression in

clinically evaluating tissue elasticity.

OPT2-007
Diagnostic Accuracy of Abus with and without
Computer-Aided Detection

Shanling Yang, Hongping Song, Rui Shu, Xican Gao, Yan Ju,

Ge Zhang, Jingru Yan, Yao Xiao

Department of Ultrasound, Fourth Military Medical University Xijing

Hospital

Objectives: To measure performance of automated breast ultra-

sound (ABUS) with and without computer-aided detection (CAD)

software.
Methods: ABUS images of 606 women were retrospectively

collected. This dataset included malignant lesions (n5 270) that

histologically proved by biopsy or surgery, benign (n 5 157) le-

sions that were either biopsied or remained stable and normal cases

(n5 179) with .1 year of follow up. All cases were randomly as-

signed to 3 readers in both 2 groups (experienced group and novice

group). First part, 6 readers interpreted AUBS images firstly, and

then with CAD to evaluate the two sessions. Second part, the

novice readers used CAD only to interpret. Overall accuracy, sensi-

tivity, specificity, positive predictive value(PPV) and interpretation

time per case were compared.

Results:Without CAD, the overall accuracy measured by AUC was

0.86 and improved with CAD to 0.90. For novices, was 0.83

without CAD, 0.89 with CAD (p, 0.05); for experienced, 0.90

without CAD and 0.91 with CAD (p.0.05). The increase in sensi-

tivity and specificity was statistically higher for novices (85.3% to

90.3%, 82% to 86.7%). The PPV of novices and experienced was

increased by 4% (p,0.05) and 1.1% (p.0.05). For novices with

CAD only, the overall accuracy was 0.88, and mean interpretation

time without CAD was 6 minutes 61.8, for with CAD only was 3

minutes 61.3.

Conclusions: CAD for ABUS has the potential to improve the accuracy

for breast cancer, especially in novice readers. And with CAD only, a

significantly shorter interpretation time can be expected with high accu-

racy for novices.

OPT2-008
Analysis of Hand Held Ultrasound, Automated
Breast Ultrasound System and Mammography in

Detecting and Diagnosing Breast Lesions

Guoxue Tang,1 Xi Lin,1 Anhua Li,2 Juan Fu,1 Yaopan Wu,3 Ni He,3

Shaohan Yin3

1Department of Ultrasound, Sun Yat-sen University Cancer Center,

China, 2Department of Medical Oncology, Sun Yat-sen University

Cancer Center, 3Department of Radiology, Sun Yat-sen University

Cancer Center

Objectives: Our aim of this study is to evaluate the diagnostic value of

ABUS comparing with hand held ultrasound (HHUS) and Mammog-

raphy (MAM).

Methods:Women aged 30-69 in our hospital during February, 2016

to January, 2017 were enrolled and divided to 2 groups (the

younger and the older). Women aged 30-39 were received ABUS

and HHUS, additionally MAM if the age was over 40. All

images were interpreted by eligible doctors to classify according

to Breast Imaging Reporting and Data System (BI-RADS) with

blind method. BI-RADS Category 3 cases were selected to accept

Magnetic Resonance Imaging (MRI) to make sure they were

benign. Core biopsy was operated in all BI-RADS Categories

4-5 lesions.

Results: Finally, 226 aged 30-39 years and 394 aged 40-69 years

women (totally 620 women) were enrolled. ABUS, HHUS exhibited

high sensitivity (97.6% and 96.0%, P.0.05) and high specificity

(97.5% and 98.5%, P.0.05) in the whole group, and the diagnostic

accuracies were 97.3 and 98.4% (P.0.05). ABUS, HHUS and

MAM exhibited high sensitivity (94.5%, 96.0% and 83.8%,

P,0.05) and high specificity (97.7%, 98.7% and 98.8%, P.0.05)

in the older group as well.

Conclusions: Good reliability was observed in comparisons between

ABUS and HHUS or MAM. As ABUS is an automated system, images

can be collected by technicians and interpreted later by qualified doc-

tors, it may be an alternative modality in breast cancer screening in

remote or low-resource areas.
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Do We Have to Suffer Pain in Breast
Exams? -Compare the Pain Between Digital

Screening Mammography, Automated Breast

Ultrasound and Hand-Held Ultrasound

Shanling Yang,1 Xican Gao,2 Jingru Yan,2 Hongping Song,3 Yan Ju,2

Ge Zhang,2 Yao Xiao,2 Rui Shu2

1Department of Radiology Imaging, Fourth Military Medical University

Xijing Hospital, China, 2Department of Ultrasonic Medicine, Xijing

Hospital of The Fourth Military Medical University, 3Department of

Ultrasound, Fourth Military Medical University Xijing Hospital

Objectives: Mammography (MAM) and Hand Held Ultrasound

(HHUS) are the most common method to screen breast cancer,

while Automated Breast Ultrasound System (ABUS) is a new

exam for screening. This study aims to compare patients’ satisfac-

tion and comfort associated with ABUS, HHUS and MAM. Explore

its relationship with BMI, bra size, existence of nodules, nodule

shape and breast density, and to evaluate the diagnostic agreement

between ABUS and MAM or HHUS.

Methods: Retrospective analysis the satisfaction and pain score of 528

women who performed ABUS, HHUS and the elder women received

mammogram examination. These women were asked to estimate the

level of pain on a scale of 0-10 (0: no, 10: highest pain). We use non-

parametric statistic and Spearman correlation analysis to access the

pain score difference in three methods and the relationship with some

factors, including BMI (Body Mass Index), bra size, breast density, ex-

istence of masses, location and size of masses. Finally, we calculate the

sensitivity and specificity of MAM, HHUS and ABUS.

Results: The average age was 51.0610.9, and the average BMI index was

23.062.9. Among them, nearly half of the participants were B cups

(45.5%). In this three inspection methods, the highest pain score was MAM

[4.0 (2.0, 6.0)], which much higher than ABUS [2.0 (1.0, 4.0)]. And the

pain score of ABUS was higher than HHUS [2.0 (1.0, 4.0) vs. 0.0 (0.0,

0.0)], comparison with statistical difference (P,0.05). The 92.4% cases

were preferred to accept ABUS examination which was similar to accepting

of HHUS is 94.7%, but this acceptability was much higher than mammog-

raphy (45.5%). After statistical analysis, we found that BMI can affect the

pain score of ABUS. The correlation coefficient of BMI and ABUS is

0.351(P,0.01), that theheavier themorepain.Brasize ispositivelycorrelated

withpainofmammographyandABUS(CC50.120, 0.268;P,0.05).Butbra

size cannot affect the pain score of HHUS. Besides that, the other four factors

don’t have effect on the paindegree of these threemethods.Of all the 528 sub-

jects,HHUSdetected71 suspicious lesions,MAMdetected67andABUSde-

tected 70 lesions. The Kappa value between ABUS and MAM was 0.560

(P,0.05) and that of ABUS and HHUS was 0.694 (P,0.05).

Conclusions: The results show that routine use of ABUS will be well

tolerated by patients than mammography and ABUS can be used as a

tool in screening for breast cancer.

OPT2-010
Silicone Mastopathy: Correlation Between
Ultrasound and Computed Tomography Scan Findings in

Silicone Injection of Breasts and Gluteal Regions

Ming Huan Cheng, Yin Eie Teo

Department of Radiology, Keningau Hospital, Malaysia

Objectives:Overmanydecades silicone injectionshavebeenusedglobally

for cosmetic breast and buttock augmentations.We present a case report on

ultrasound and Computed Tomography (CT) scan findings in a 39-year-old

woman. She initially presentedwith history of gestational trophoblastic dis-

ease, underwent CT Thorax and Abdomen for staging. On further clinical

history, she claimed to have approached an aesthetic practitioner and

received silicone injections in both breasts and gluteal region 10 years ago.
Methods: Case report and literature review

Results:A39-year old woman, diagnosedwith gestational trophoblastic

disease, had undergone total hysterectomy, came to Radiology Depart-

ment for CT Thorax and Abdomen for staging purpose. Ultrasound im-

ages demonstrated multiple anechoic cystic lesions surrounded by

extensive echogenic regions with acoustic shadowing, giving rise to

‘‘snowstorm’’ appearance. CT scan showed multiple isodense soft tissue

nodules of various sizes with surrounding fat streakiness, evenly distrib-

uted in both breasts and both gluteal regions.

Conclusions: This case report emphasizes the importance of clinical

history and radiological findings of silicone injections in order to avoid

misinterpretation of images as tumor/metastasis, which could cause pa-

tient discomfort and subjected to unnecessary biospy procedure.

OPT2-011
Twinkling Artifact of Microcalcifications in Breast
Ultrasound

Yasuhisa Fujimoto, Chigusa Shimono, Natsuki Shimoyama,

Mikako Osaki

Breast Center, Suita Tokushukai Hospital, Japan

Objectives: In general, twinkling artifact (TWA) is recognized in color

Doppler during abdominal ultrasongraphy such as gall stones, pancre-

atic stones and urolithiasis. In breast disease, TWA is only reported in

a few cases with the apocrin cyst and with cholesterol granuloma.

Recently, several cases were found in which TWAwas observed when

the color Doppler was applied to the microcalcifications of various

breast diseases. Therefore, we examined the cases with TWA in micro-

calcifications of category 3 in mammography screening.

Methods: In January 2016 - February 2017, we examined 44 cases of

category 3microcalcifications using color Doppler. Nine cases were bio-

psied, 7 benign lesions, 2 malignant lesions.We used Aplio 500 or 300

with 14L5 probe.With color Doppler, the speed range was set to MAX

so that almost no blood flow information was found, and ROI was set

widely so that thewhole mammary glandwas included. The area consid-

ered to be included microcalcifications was scanned to determine the

presence or absence of TWA.

Results: In preliminary examinations of microcalcifications in breast

diseases, we found TWA can be seen with MAX speed range and with

wide ROI. The FFT analysis showed no wave curves of blood flow but

only noises in TWA.Among 44 cases, TWA was seen in 28 cases,

63.6%.All nine cases biopsied were positive for TWA.

Conclusions: If TWA is seen, it can be confirmed that echogenic foci are

true calcifications.TWA can identify the site of micorcalcifications of

category 3. And the core needle biopsy can be done under the color

Doppler with TWA.Applications of TWA for microcalcifications in

breast disease should be widely used.

OPT2-012
Accurate Measurement of Breast Volume Using
Combined Ultrasonographic and Mammographic

Parameters by Semi-Ellipsoidal Equation in Median

Size Breast

Chia-Hui Chu, Yun-Feng Lo, Wen-Ling Kuo, Shih-Che Shen,

Hsiu-Pei Tsai, Chi-Chang Yu, Hsu-Huan Chou

Division of Breast Surgery, Department of Surgery, Chang Gung

Memorial Hospital, Linkou, Taiwan

Objectives: Accurate breast volume (BV) measurement is an essential

part for preoperative planning in conserving surgery and oncoplastic

breast surgery. Most studies of BV measurement using equations based

on cone or elliptical cone shape of breast in western women that usually

over-estimate the volume in the oriental small and median size breasts.
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Methods:Atotal of 177breast cancer specimensweight after skin or nipple

sparingmastectomywerecollected retrospectively.Incurrent study,weusing

bothmammographicandultrasonographicparameters tomeasurebreastvol-

ume based on the semi-ellipsoidal equation(BV52/3pRcc*Rmlo*Hus;p:-

Pi,Rcc: radius of cranio-caudal(CC), Rmlo: radius of medio-lateral oblique

(MLO) views onmammography; Hus: height of breast thickness on ultraso-

nography).TheHuswasmeasured fromnipple projection to the fascial plane

of pectoralis major muscle on supine position. The elliptical cone shape

volume calculations with all mammographic parameters are, BV151/

3pRcc*Rmlo*Tcc ; BV251/3pRcc*Rmlo*Tmlo, where Tcc, breast thick-

ness on CC view, Tmlo: breast thickness on MLO view. Specimen volume

was calculated using specimen weight divided by breast density (0.958)

Results: The mean volume of 177 specimen was 372 cm3 (range

76.6�1245.4). The thickness of breast on CC view, MLO view of

mammogram and ultrasonography were 6.362.0 cm, 7.5621 cm and

1.865.7 cm, respectively. The mean error of estimated BV using ellip-

tical cone equation using Tcc and Tmlo were 214 and 289 cm3, with

Pearson correction coefficient of 0.859 and 0.84, respectively. The

mean error is -27.1 cm3 with Pearson correlation coefficient 0.863 while

using ultrasonographic height with semi-ellipsoidal equation.

Conclusions: Combination of ultrasonographic height and mammo-

graphic parameters using semi-ellipsoidal equation can more accurate

measure the BV in small and median size breasts.

OPT2-013
Color Doppler Findings Differentiating between
Benign and Malignant Breast Masses -Jabts Bc-04

Study Part 1-

Setsuko Kaoku,1 Takanori Watanabe,2 Takuhiro Yamaguchi,3

Toshitaka Okuno,4 Hiroko Yaegashi,3 Eriko Tohno,5 Hiroko Tsunoda,6

Yasuhisa Fujimoto,7 Yoshiaki Seki,8 Yasuyuki Togashi9

1Department of Ultrasonics, National Hospital Organization Osaka

National Hospital, Japan, 2Department of Breast Surgery, National

Hospital Organization Sendai Medical Center, 3Clinical Research Data

Center, Tohoku University Hospital, 4Department of Breast Surgery,

Kobe City Nishi-Kobe Medical Center, 5Department of Radiology,

Tsukuba International Breast Clinic, 6Department of Radiology, St.

Luke’s International Hospital, 7Breast Center, Suita Tokushukai

Hospital, 8Department of Radiology, Tokyo Jikei Medical University,

Kashiwa Hospital, 9Department of Ultrasound, The Cancer Institute

Hospital, Japanese Foundation for Cancer Research

Objectives: To conduct a multicenter prospective observational study

evaluating the usefulness of color Doppler for differentiating benign

from malignant breast masses.

Methods: Pathology-confirmed breast masses examined by breast ultra-

sound between October 2013 and December 2015 were registered from 16

institutions in Japan. Masses showing no significant change in more than

twoyearswere also registeredas benign, in this study.B-mode images (static

images andvideo clips), colorDoppler images (video clips), elastography (if

available) and clinical data on breast masses were collected. Collected

images were evaluated by a Centralized Image Interpretation Committee.

Color Doppler features such as vascularity, vascular pattern (penetrating

flow, surrounding marginal flow) and incident angle were evaluated.

Results: In total, 1578 masses were registered. Of these, 222 masses

were excluded for various reasons. Data on 1408 solid masses (malig-

nant: 839, benign: 569) were analyzed. Mean ages of patients with ma-

lignant and benign masses were 57.7613.7 (mean6SD) and 44.8612.8,

respectively. Findings significantly impacting malignancy by multivar-

iate analysis were vascularity 3+ (odds ratio: 4.94), penetrating flow

(4.96) and incident angle near 0� (4.34). The frequency of malignancy

correlated with the number of these findings. If none of these findings
were present, the frequency of malignancy was 28.5%; 1 finding:

73%; 2 findings: 91%; all 3 findings: 96%.

Conclusions: Color Doppler may be useful for benign/malignant diag-

nosis of breast masses.

OPT2-014
Clinical Analysis of the Outcome of Breast
Ultrasound after Screening Mammography as Breast

Imaging Reporting and Data System (Bi-Rads) Category 0

Hsu-Huan Chou, Shin-Che Chen

Department of General Surgery, Chang Gung Memorial Hospital,

Linkou, Taiwan

Objectives: To analyze the outcome of further work-up image study as

breast ultrasound after the ACRBreast Imaging Reporting and Data Sys-

tem (BI-RADS) category 0 of screening mammography

Methods: Retrospective analysis of a cohort of 38178 average risk

women who underwent screening mammography in Chang Gung Me-

morial Hospital between 2010 and 2012 was performed.

Results: A total of 2207 (5.78%) women were categorized as BI-RADS

0 after undergoing screening mammography. Relative higher percentage

of dense breasts were found in 82.8% women under age 40�50 and

68.6% under age 50�60. Ultrasound was then followed in 1831 patients

(82.9%). Total cases of final assessmentBI-RADSCategories 4 and 5 after

additional imaging evaluation in BIRADS Category 0 were 223 (10.1%).

98% tissue diagnosis was performed by ultrasound-guided in patients as

BIRADS 0. 179 patients was assessed as BI-RADS 4 and 5 after breast

sonography. 35 patients (21.1%) as BI-RADS 4 by breast ultrasound

were diagnosed to have breast cancer whereas 12 patients (92.3%) with

BI-RADS 5 by breast ultrasound had breast cancer. Breast cancer was

detected in 52 patients (detection rate 2.35%). No significant difference

betweenmass,microcalcifications and asymmetryor distortion. In total pa-

tients with BI-RADS category 0, more invasive cancers were found as

71.2% whereas ductal carcinoma in situ were 28.8%. 14 patients (0.6%)

developing internal cancers within 2 year follow-up were observed.

Conclusions: Higher percentage of BI-RADS Category 0 and higher per-

centage of dense breast were observed in our study. Cancer detection rate

was2.35%inBI-RADS0and98%tissuediagnosiswasperformedbybreast

ultrasound guided and very low incidence of interval cancerwas found after

assessment of breast ultrasound after screeningmammographyBI-RADS0.

OPT2-015
Predicting Malignant Invasion of Nipple Areolar
Complex Using Preoperative Ultrasound Exam

Min Seo Bang, Ji Eun Choi, Min Ji Jang, Yeon Jung Jan

Department of Radiology, Ulsan University Hospital, University of

Ulsan College of Medicine, South Korea

Objectives: To retrospectively review ultrasonographic imaging and

clinicopathological data to determine which factors are able to predict

malignant invasion of the nipple-areolar complex.

Methods: We retrospectively reviewed the medical records of 667 patients

with breast cancer who underwent mastectomy between March 2008 and

May 2016 at our institution. Of these, the records of 123 patients with breast

cancer within 2 cm of the nipple areolar complex were included in this study.

Clinicopathological data of the primary tumor and imaging findings from ul-

trasonographywereusedtocompare thecaseswithnipple involvementbycan-

cer with those that did not show nipple involvement. The tumor involvement

pattern to nipple areolar complex on ultrasonography was categorized to four

types; subareolar type, duct dilatation type, abutting type and involving type.

Results: Twenty of the 123 patients had nipple involvement by cancer.

Tumor involvement pattern on ultrasnography showed subareolar, duct
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dilatation, abutting and involving type in 2, 2, 8 and 8 patients. Perineu-

ral invasion, lymphovascular invasion, lymph nodemetastasis and tumor

involvement pattern on ultrasonography were statistically significant

factors associated with nipple involvement by cancer.

Conclusions: Preoperative image findings on ultrasonography appear to

be effective predictors for nipple involvement by cancer.

OPT2-016
Second-Look Us Using Real-Time Virtual
Sonography, A Coordinated Us and Mri System, Improves

Detection of Conventional B-Mode Occult Mri-Detected Breast

Lesions

Shogo Nakano, Kimihito Fujii, Junko Kousaka, Yukako Mouri,

Takahito Ando, Mirai Ido, Manami Osawa, Yukie Ito

Division of Breast and Endocrine Surgery, Aichi Medical University, Japan

Objectives: Our aim was to evaluate the utility of second-look ultra-

sound (US) using real-time virtual sonography (RVS) for detection of

conventional B-mode (cB-mode) occult MRI-detected breast lesions.

Methods:Between July 2011 andMay 2015, 53 consecutive patientswho

underwent second-lookUS to identify lesions detected by proneMRIwere

enrolled in this study. Second-look US using RVS was performed for cB-

mode occult MRI-detected breast lesions after an additional supine MRI.

Results: In the 53 patients, 59 lesions were initially detected by prone

MRI, followed by second-lookUS.Of the 59 lesions, 20 (34%)were iden-

tified by second-lookUSusingcB-mode.Of the39 (66%) cB-modeoccult

lesions, 38 (97%) were detected in supine MRI and 33 (85%) were de-

tected by second-look US using RVS. MRI morphology types of the 33

lesions were as follows: mass, 16; non-mass enhancement, 5; and focus,

12. US-guided biopsy under RVS or excisional biopsy demonstrated

that of the 33 lesions, 8 (24%) were malignant, and the remaining 25

(76%) were benign. A total of 53 (90%)MRI-detected lesions were sono-

graphically identified using both cB-mode and RVS (p, 0.001). All five

remaining US-occult lesions could be followed up under RVS after the

enhancing area was marked on the breast surface using RVS.

Conclusions: The findings of our pilot study suggest that second-look

US using RVS with additional supine MRI improves the sonographical

and histopathological detection rate of cB-mode occult MRI-detected

breast lesions.

OPT2-017
Comparison of the Diagnostic Accuracy of
Magnetic Resonance Imaging with Sonography in the

Prediction of Breast Cancer Tumor Size: A Concordance

Analysis with Histopathologically Determined Tumor Size

Hung-Wen Lai,1 Shou-Tung Chen,2 Dar-Ren Chen,2 Hwa-Koon Wu,3

Shou-Jen Kuo,2 Chih-Jung Chen4

1Department of Surgery, Changhua Christian Hospital, Taiwan,
2Comprehensive Breast Cancer Center, Department of Surgery,

Changhua Christian Hospital, 3Department of Radiology, Changhua

Christian Hospital, 4Department of Surgical Pathology, Changhua

Christian Hospital

Objectives: In order to effectively treat patientswith breast cancer, it is

important to know the precise tumor size. We compared the rates of concor-

danceofmagnetic resonance imaging(MRI)-derivedandsonography-derived

breast cancer tumor size with histopathologically determined tumor size.

Methods: Accuracy of MRI and sonography in establishing tumor size

was evaluated by comparing preoperative images with postoperative

pathologic findings. The accuracy of MRI and sonography was graded

as concordance, underestimation, or overestimation and was compared

in different subgroups.
Results:A total of 682 patients comprised the study cohort. Mean tumor

size was 3.64 6 1.8 cm via MRI, 2.12 6 1.0 cm via sonography, and

2.78 6 1.7 cmvia pathologic examination. The difference between

breast sonography and MRI to pathologic tumor field size was -0.68

6 1.4, and 0.85 6 1.25 cm, respectively (P\0.001). Sonography had a

concordance rate of 54.3 %, an overestimated rate of 9.8 %, and an

underestimated rate of 35.9 %. ForMRI, the concordance rate was

44.1 %, the overestimated rate was 52.5 %, and the underestimated

rate was 3.4 %. In subgroup analysis, breast MRI had a higher concor-

dance rate in patientswith T3 (5 cm) lesions.When the results of MRI

and sonography were considered together, the concordance rate

increased from 54.3 to 62.2 %.

Conclusions:MRI tends to overestimate the actual tumor size, while so-

nography frequently underestimates it. Combined sonography and MRI

increases the accuracy of tumor size prediction.

OPT2-018
Are Echogenic Foci on Breast Ultrasound
Calcifications or a Suspicious Finding?

Eriko Tohno,1 Kayoko Koshikawa2

1Department of Radiology, Tsukuba International Breast Clinic, Japan,
2Tsukuba Total Health Examination Center, Tsukuba Medical Center

Objectives: We aimed to examine the frequency of breast cancer when

echogenic foci were observed in breast screening by ultrasound and

whether echogenic foci correspond to calcifications on mammography.

Methods: From April 2011 to March 2012, 68 cases were described as

having multiple echogenic foci by ultrasound in breast screening at Tsu-

kuba Total Health Examination Center. The incidence of breast cancer

and existence of calcifications on mammography among these cases

were retrospectively examined.

Results: Of 68cases, 63cases had either histopathological examinations

or follow-ups of more than two years. Breast cancer was diagnosed in 10

cases (16%), and breast cancer frequencies were high when echogenic

foci were observed in masses or hypoechoic areas. Among the 52 cases

who had mammograms simultaneously or metachronically, 33 cases

(57%) were found to have calcifications. In all breast cancer cases cal-

cifications were observed in mammography.

Conclusions: Although echogenic foci observed in breast ultrasound are

not necessarily findings strongly suspectedof breast cancer, not necessarily

calcifications, more accurate diagnosis can be obtained by referring to

background mammary features on ultrasound or mammographic findings.

OPT2-019
Assessing the Appropriateness of Our Color
Doppler Breast Ultrasound Evaluation Method -Jabts Bc-04

Study Part 4-

Taknnori Watanabe,1 Setsuko Kaoku,2 Takuhiro Yamaguchi,3

Toshitaka Okuno,4 Hiroko Yaegashi,3 Koichi Hirokaga,5 Jun Ito,6

Terumasa Sawada,7 Ei Ueno,8 Takako Shirakawa9

1Department of Breast Surgery, National Hospital Organization Sendai

Medical Center, Japan, 2Department of Ultrasonics, National Hospital

Organization Osaka National Hospital, 3Clinical Research Data Center,

Tohoku University Hospital, 4Department of Breast Surgery, Kobe City

Nishi-KobeMedical Center, 5Department of Breast Surgery, Hyogo Cancer

Center, 6First Department of Surgery, Dokkyo Medical University,
7Department of Breast Surgical Oncology, Showa University, 8Department

of Breast Surgery, Tsukuba International Breast Clinic, 9Graduate School

of Human Health Sciences, Tokyo Metroplitan University

Objectives: Initial JABTSBC-04 study results showed vascularity to differ

between benign and malignant masses. Although the vascularity of
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malignantmasses did not varywith age, that of benignmasseswas increased

inyoungerpatients.Wedidnot consider patient age inour evaluationof color

Doppler (CD) results. Ourmethod ofCDevaluation in younger patientsmay

thus haveyielded overestimates. Thepurpose of this analysiswas to examine

the appropriateness of our CD evaluation method.

Methods: JABTS BC-04 study data were used for this analysis. We set

certain conditions for CD evaluation, and then calculated sensitivity and

specificity.

Results: In total, 1408 solid masses (malignant: 839, benign: 569) were

analyzed. B mode sensitivity and specificity were not significantly improved

by CD in this study (sensitivity: 97.5%/97.9%, specificity: 38.3%/
41.4%). Specificity was lower in premenopausal (,50 years, 39.8%) than

inpostmenopausal (45.7%)patients.Theoptimalconditions forCDevaluation

wereas follows. Inpremenopausalpatients, ifvascularitywas3+oran incident

angle near 0� wasobserved, theB-mode categorywas increased byone. In pa-
tients younger than 40 years of agewith oval or lobulatedmasses, if therewas

no penetrating flow and vascularity was 0-2+, the B-mode category was

reduced by one. Employing this evaluation method, specificity in premeno-

pausal patients was estimated to improve from 39.8% to 48.4% (p50.013).

Conclusions: The CD evaluationmethod should bemodified to improve

specificity.

OPT2-020
Color Doppler Findings of Benign Breast Masses
-Jabts Bc-04 Study Part 3-

Hidemitsu Yasuda,1 Setsuko Kaoku,2 Takanori Watanabe,3

Toshitaka Okuno,4 Takuhiro Yamaguchi,5 Hiroko Yaegashi,6

Ayumi Izumori,7 Hideaki Shirai,8 Kanako Ban,9 Yukio Mitsuzuka10

1Department of Breast Surgery, National Center for Global Health and

Medicine, Japan, 2Department of Ultrasonics, National Hospital

Organization Osaka National Hospital, 3Department of Breast Surgery,

National Hospital Organization Sendai Medical Center, 4Department of

Breast Surgery, Kobe City Nishi-Kobe Medical Center, 5Clinical Research

DataCenter, TohokuUniversityHospital, 6DataCenter, TohokuUniversity

Hospital, 7Department of Breast Surgery, Takamatu Heiwa Hospital,
8Clinical Laboratory, Sapporo Kotoni Breast Clinic, 9Cancer Detection

and Diagnosis unit, Tokyo Health Service Association, 10Department of

Clinical Functional Physiology, Toho University, Omori Medical Center

Objectives: To evaluate the usefulness of color Doppler (CD), we con-

ducted JABTS BC-04 study. In this part, CD findings of benign masses

was analyzed.

Methods: Pathology-confirmed breast masses on which breast ultrasound

examinationwas performed andmasseswhich showedno significant change

inmore than two years were also registered fromOctober 2013 toDecember

2015.B-mode images,CD imagesandclinical datawerecollected.Collected

images were evaluated by a Centralized Image Interpretation Committee.

Results:A total of 569 solid benignmasseswere analyzed.Mean age of the

patientswas 44.8612.8 (mean6SD).Vascularitywas classified as 0, 1+, 2+,

3+.The frequencyof eachclasswas as follows:0: 114 (20%);1+:241 (42%);

2+: 187 (33%); 3+: 27 (5%). There are two types of benignmasses, two year

follow-upmasses (176, 31%)andbiopsiedmasses (393, 69%). In the follow-

up masses, the frequency of typical benign masses (oval shape and circum-

scribed margin) was high. Furthermore, frequency of low vascularity

(p,0.001), penetrating flow (p50.013) and high incident angle

(p50.026) was low in the follow-upmasses. Vascularity increased as tumor

diameter increased (p,0.001) and younger age (p,0.001). Themean age of

vascularity 0, 1+, 2+, 3+was 52.0, 44.6, 41.5, 38.5, respectively.However, in

malignant masses, the vascularity did not change with age.

Conclusions: In relatively young women, vascularity often increases

even in benign masses. This may cause low specificity in relatively

young women.
OPT2-021
Is Axillary Scanning Necessary with Negative
Finding on Both Mammography and Subsequent Breast

Ultrasound?

Min Jung Kim,1 In Young Youn2

1Department of Radiology, Yonsei University, South Korea,
2Department of Radiology, Kangbuk Samsung Hospital, Sungkyunkwan

University

Objectives: The purpose of our studywas to assess cancer detection rate

and positive predictive value (PPV) for incidentally detected abnormal

axillary lymph nodes (LNs) with negative findings on both mammog-

raphy and subsequent breast ultrasound (US).

Methods:We retrospectively reviewed 13,573 records for screened pa-

tients from January 2012 to March 2015 with negative mammography

and subsequent breast US results. We reviewed medical charts for US-

guided axillary LN biopsy and cytopathological results, records of

follow-up US for at least 12 months, family history, and previous oper-

ation and past cancer history. We calculated cancer detection rate, PPV

for biopsy, axillary biopsy performed, and cancer rate for patients by

family history, previous operation, and past cancer history.

Results: We included 7,039 patients (mean age, 52 years) with positive

results fromUS-guided LN biopsy (n52), or follow-up US (n57,037). In

two patients with positive LNs, none of them from breast malignancy, but

endometrial cancer or follicular lymphoma. The calculated cancer detec-

tion rate was 0.3 per 1,000 axillary US, PPV for biopsy was14.3%, and

axillary biopsy performed rate was 0.2%. Cancer rates were 0% for pa-

tients with a family history or previous operation history, 0.1% with

past cancer history, and 0.2% for no family, operation or cancer history.

Conclusions: Our results indicated that cancer detection rate and PPV for

US were too low to recommend routine axillary scanning including

screeningbreastUSinpatientswithnegativefindingsonbothmammography

and subsequent breast US, especially without past history of any cancers.

OPT2-022
Bi-Rads 3 Lesions in Screening Automated Breast
Volume Scanner: Comparison with 6-Months

Follow-Up Hand-Held Breast Us

Min Seo Bang, Min Ji Jang, Ji Eun Choi, Yeon Jung Jang

Department of Radiology, Ulsan University Hospital, University of

Ulsan College of Medicine, South Korea

Objectives: To assess the value of automated breast volume scanner as a

screening tool for diagnosing BI-RADS category 3 lesions, compared

with 6-months follow-up hand-held breast US.

Methods: In this study, total 1117 patients with first screening breast ultra-

sound examination by ABVS from September 2014 to December 2015

were retrospectively evaluated. We included patients with at least one

BI-RADS category3 lesions and a 6months follow-uphand-held breast ul-

trasound exam. BI-RADS category assigned at a 6months follow-up hand-

held breast US and pathologic findings in cases undergoing biopsy were

collected.Using theBI-RADS lexicons, the images of the category3 lesion

detected by ABVS were analyzed and reasons for changing the BI-RADS

category at follow-up hand-held breast ultrasound exam were discussed.

Results: Among the 213 patients was diagnosed as BI-RADS category 3,

41 patients had a 6 months follow-up hand-held breast ultrasound exam. In

41patients, 62BI-RADScategory3 lesionswere identified.After6months,

category was downgraded to BIRADS 1/2 in 15/62 (24%) and upgraded to

BI-RADS category 4 in 2/62 (3%). BI-RADS category 1 was assigned to 8

cases of misdiagnosed fat lobule and to 4 lesions which were no more

detectable. BI-RADS category 2 was assigned to 3 lesions that received a

subsequent diagnosis of simple cyst. Biopsy was performed in 2 lesions
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which presented size increased at the 6months follow-up. Pathologic diag-

nosis of two lesions was non-proliferative change and sclerosing adenosis.

Conclusions: The downgrade rate of BI-RADS category 3 lesion diag-

nosed by ABVS was high, but a missed cancer had not occurred at

6months follow up. ABVS is a reliable screening tool for diagnosing

BI-RADS category 3 lesions.

OPT2-023
The Characteristics of Breast Cancer Detected in
Screening Automated Breast Volume Scanner

Min Seo Bang, Ji Eun Choi, Min Ji Jang, Yeon Jung Jang

Department of Radiology, Ulsan University Hospital, University of

Ulsan College of Medicine, South Korea

Objectives: To evaluate the clinicopathologic factors and ultrasono-

graphic findings of breast cancer detected in screening automated breast

volume scanner.

Methods: A total of 15 breast cancer was identified in screening auto-

mated breast volume scanner from February 2011 to December 2016.

Image findings in automated breast volume scanner were retrospectively

evaluated by two radiologists in consensus following the BI-RADS

Lexicon. Clinicopathologic data of breast cancers were also collected.

Results: Of the 15 breast cancers, 11 (50.6%) were invasive ductal car-

cinoma, two were ductal carcinoma in situ, one was tubular carcinoma

and onewas invasive lobular carcinoma. 15 breast cancers showed irreg-

ular shape (12/15, 80%), hypoechoic (9/15, 60%), microlobulated mar-

gins (7/15, 46.6%), parallel orientation (11/15, 73.3%) and no posterior

feature (9/15, 60%) on automated breast volume scanner. Among the 13

patients underwent surgery in our institute, pathologic tumor sizewas all

T1 stage. Lymphnode metastasis was presented in one patient and

metastasis was not reported in all patients.

Conclusions: Automated breast volume scanner is an effective

screening tool to detect early stage-breast cancer.

OPT2-024
A Case of Granular Cell Tumor of the Breast
Mami Inagaki,1 Daisuke Ota,1 Munechika Tsuji,1

Atsushi Fukuuchi,1 Tsunehiro Nishi,1 Takao Kato,1 Sumiyo Ando,2

Masaya Mori2

1Department of Breast and Endocrine Surgery, Mitsui Memorial

Hospital, Japan, 2Department of Pathology, Mitsui Memorial Hospital

Objectives: Granular cell tumor of the breast (GCTB) is a rare

neoplasm. GCTB is usually benign, but it mimics invasive carcinoma

clinically and in image. Ultrasound usually reveals a solid mass with

indistinct margin and posterior shadowing suggestive of carcinoma.

We present here the unique ultrasound findings obtained.

Methods: Case report and literature review

Results:A 65 year old woman presented with a palpable induration with

poor mobility in the upper-inner quadrant of her right breast. The

mammogram showed a high density mass with indistinct border in the

upper-inner area. Sonography showed a focal lesion, which had an irreg-

ular shapewith heterogeneous internal echo, i.e., hyperechoic and hypo-

echoic. The lesion had an indistinct margin, which seems like having an

echogenic halo at the boundary. The posterior echo was shadowing so

that it was difficult to define the margin between the lesion and the pec-

toralis major muscle.The elastography showed that the lesion was harder

than the surrounding adipose tissue; however the range of hardness was

same as that of the lesion. We suspected the possibility of invasive car-

cinoma; thus, we needed to diagnose the lesion. Therefore, the lesion

was diagnosed as a GCTB by using the core needle biopsy. At first

she declined to excise the lesion, but 3 years later it grew larger, thus

she underwent lumpectomy and it was diagnosed as GCTB.
Conclusions: We experienced GCTB that showed rare findings in so-

nography. We report this case including the pathological images.

OPT2-025
Fluorescence Imaging Combined with Ultrasound
in SLN Biopsy of Breast Cancer

Xiaohui Ji, Cuizhi Geng, Zhenyu Wu, Liuyuan Wang

Department of Ultrasound, Hebei Medical University Fourth Affiliated

Hospital, China

Objectives: To evaluate the accuracy of preoperative locating sentinel

lymph node(SLN) of breast cancer by indocyanine green (ICG) fluores-

cence imaging combined with ultrasound, and the feasibility of ultra-

sound-guided core needle biopsy (CNB) of SLN replacing SLNB.

Methods:A total of 89 early breast cancers with negative axillary lymph

nodes(by clinical physical and imaging) were preoperative located

SLNs by ICG fluorescence imaging combined with ultrasound during

Apr 2015 and Jun 2017. The SLNs were underwent ultrasound-guided

CNB andmarkedwith breast cancer tissuemarker. During the operation,

SLNB was performed by blue dye tracer.

Results: 1.The preoperative detection rate of SLN was 100% (89/89) by

ICG fluorescence imaging combined with ultrasound. 2. The consis-

tency of preoperative marked SLN and SLN detected in the surgical pro-

cedure was 97.8% (87/89). 3.There were 4 metastasis by HE stain and 6

metastasis by CK stain in CNB. Frozen and paraffin pathology showed

15 and 17 cases with metastasis respectively, including 9 cases with mi-

crometastasis in SLNB. The consistency between preoperative CNB of

SLN and postoperative pathologic is poor after Kappa consistency test.

Conclusions: 1. ICG fluorescence imaging combined with ultrasound

could accurately preoperative determine and locate SLNs with high de-

tected rate. 2. The preoperative marked SLN by ICG fluorescence imag-

ing combined with ultrasound is highly consistent with that by blue dye

tracer. 3. This technology may help sonographers to locate the area of

SLN rapidly and observe the SLNs carefully. 4. Preoperative diagnosis

accuracy of SLN by CNB is slightly worse than that by blue dye. CK

stain contributes to finding metastasis in lymph nodes.

Poster Session

PPT2-001
AQuestionnaire Survey on Working Environments
for Sonographers Engaged in Breast Ultrasonographic

Screening in Japan

Kanako Ban,1 Hiroko Tsunoda,2 Hidemitsu Yasuda,3 Etsuo Takada4

1Department of Cancer Detection and Diagnosis, Tokyo Health Service

Association, Japan, 2Department of Radiology, St. Luke’s International

Hospital, 3Department of Breast Surgery, National Center for Global

Health and Medicine, 4Department of Ultrasonic Diagnosis, Nasu Red

Cross Hospital

Objectives: In Japan, mammography is currently being performed as a

population-based screening procedure.However, breast ultrasonography

is also beingwidely used for opportunistic screening. In the Japanese sys-

tem, ultrasonographers mainly perform handheld ultrasonography and

the images are interpreted using static images by physicians. The Japan

Association of Breast and Thyroid Sonology (JABTS) and The Japan

Central Organization on Quality Assurance of Breast Cancer Screening

(COQABCS) jointly conducted a nationwide online survey on working

environments for ultrasonographers engaged in breast ultrasonographic

screening. The results were compared between ultrasonographers per-

forming breast ultrasonography in facilities (Group-A) and those per-

forming it on mobile screening in remote areas (Group-B) in order to

clarify and improve problems.
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Methods: The survey was conducted on the JABTS and COQABCS

websites after notification between February and April 2016, and re-

sponses were collected through the Internet.

Results: A total of 280 ultrasonographers responded. Males and females

accounted for 13.3%and86.7%, respectively.Thepercentage of eachcate-

gory of occupation was as follows: physiological technologist: 83.8%;

radiological technologists: 7.6%; doctors: 7.6%; and nurses: 0.3%. The

length of experience was ,10 years (46.7%), followed by 5-10 years

(26.6%), while those with experience shorter than 1 year accounted for

5.1%. To participate in a 2-day educational and training program for breast

ultrasonographic screening, 71.9% answered Yes, while 28.1% answered

No. Among the former, 95.8% had passed the certification examination as

part of the program.Ongrouping, 66.7%of the respondents onlyworked in

facilities, while 5% worked only in remote areas; the remaining 28.3%

answered that they worked in both. The median number of examinations

/hour/sonographer was 5 in Gr-A and 7 in Gr-B. The median number of

examinations /day/ sonographer was 13 in Gr-A and 30 in Gr-B. A report

was created immediately after each case by 70.3% of Gr-A members,

while 69.2% of Gr-B members wrote all reports at the end of screening.

Other conditions in Gr-A and -B were as follows: the room light was

adjustable: 73.5% and 19.2%; the room temperature was adjustable:

62.4% and 46.2%; the chair seat height was adjustable: 85.1% and

69.2%; examinees personal information was entered using electronic sys-

tems, such as barcodes: 51.5% and 15.4%; and comparison between pre-

vious and present images was possible: 92% and 60%, respectively.

Conclusions: In Gr-B, a single sonographer tended to perform breast ul-

trasonography in a remote area, so the number of cases per sonographer

was higher. In addition, the conditions, such as room temperature, light-

ing, and chair were inappropriate; these may adversely affect their

health. The medical society in Japan must seriously address this issue.

PPT2-002
Clinical Applicationo of the Automated Breast
Volume Scanner (ABVS) in the Diagnosis of Breast

Lesions: Single Center Experience

Tsun-Hou Chang,1 Hsian-He Hsu2

1Departement of Radiology, Tri-Service General Hospital, Taiwan,
2Departement of Radiology, National Defense Medical Center

Objectives: To explore the feasibility of the application of the Auto-

mated Breast Volume Scanner (ABVS) in the diagnosis of breast lesions.

Methods: The data of handheld ultrasound (HHUS) scans and ABVS

volume three-dimensional (3D) reconstruction were collected from

our Women Health Center cases with breast lesions. We include intra-

ductal or subareolar lesions, non-mass lesions, large tumor ( . 4 cm),

and multicentric breast lesions. Additionally, the sonographic features

of the lesions on ABVS imaging were evaluated.

Results:Automatic 3Dreconstructionandhigh-resolution images from the

coronal and sagittal planes were obtained using the ABVS. Although the

ABVS is similar to HHUS in terms of 2D view (X- andY- planes). Further-

more, reformatted coronal view (C-plane) presents clear anatomical breast

features. Not only perilesional features but also relative locations between

lesions could be delineated clearly. Nevertheless, intraductal or subareolar

lesions reveal the same features as HHUS. Too large lesion may affect

ABVS scanning in positioning, which may cause imaging artifacts easily.

Conclusions: Automatic 3D reconstruction and high-resolution images

from three vertical planes can be displayed by the ABVS.

PPT2-003
Comparison of Ultrasound and MR Imaging of
Non-Calcified Ductal Carcinoma in Situ with Pathologic

Correlation

Ok Hee Woo, Hye Seon Shin

Department of Radiology, Korea University Guro Hospital, South Korea
Objectives: To illustrate the imaging features of non-calcified ductal

carcinoma in situ (DCIS) on ultrasonography and breast MR imaging

and to determine the role the imaging studies in the diagnosis and treat-

ment decision of non-calcified DCIS.

Methods: Radiologic images and clinical histories of 34 patients with

histologically verified non calcified ductal carcinoma in situ (DCIS)

were retrospectively studied. All patients were female and between

the ages of 27 and 73 years (mean age, 47.6 years). Mammography

(n534), Breast US (n534), and Breast MR imaging (n529) were per-

formed. The diagnosis of DCIS of the breast was pathologically

confirmed by means of examination of the specimens obtained at surgi-

cal biopsy. We correlated radiologic findings with pathologic results.

Results:All patientswere female andbetween the agesof 27and73years(-

mean age, 47.6 years). Themean sizewas 1.7cm. DCIS is a heterogeneous

disease comprising a spectrum of noninvasive malignant tumors of the

breast. In the 34 patients who underwent ultrasound, 32 patients presented

with abnormal findings: mass(63%), intraductal echogenic lesion(18%),

irregularductalwall thickeningor nodularity(15%)andmixedpattern(4%).

In the 29 patients who had received breast MRI, a mass was present in 22

patients and irregular ductal enhancement in 7 patients.

Conclusions: Diagnosis of non-calcified DCIS by mammography is

challenging. Thus, high resolution US and breast MRI can be essential

to decide accurate diagnosis. Comprehensive knowledge of US andMRI

findings of non-calcified DCIS of the breast can help early detection and

improve prognosis.

PPT2-004
Diagnostic Pitfalls in the Breast Ultrasound
Tsun-Hou Chang,1 Hsian-He Hsu2

1Departement of Radiology, Tri-Service General Hospital, Taiwan,
2Departement of Radiology, National Defense Medical Center

Objectives: Breast ultrasonography (US) is currently an easy-approached

tool in breast imaging and a first-line examination for both detection and

characterization of breast masses. It is a well-established adjunct to

mammography and is used to improve the specificity of diagnosis.

Methods: However, some factors may be the diagnostic pitfalls of US,

affecting its values. For examples, a smaller lesion which is difficult to

differentiate by shape and margin, an isoechoic lesion surrounded by fat,

a heterogeneous echoic lesion surrounded by a heterogeneous background,

deep lesions in huge breasts, subareolar lesions, misinterpretation by a

physician, and lesions caused by poor and underdeveloped operator skills.

Results: Recent studies have emphasized the use of tools complemen-

tary to B-mode US, including real-time elastography and Doppler imag-

ing, in the evaluation of breast lesions missed on US. Radiologists can

take a number of steps that will enhance the accuracy of US image inter-

pretation and decrease the rate of false-negative findings.

Conclusions: The aim of our presentation is to investigate the factors hin-

dering early breast cancer detection and to show our experiences by case

presentation. Based on our cases and experiences, we provide our solu-

tions to overcome these factors aiming to an optimum US examination.

PPT2-005
Inflammatory Myofibroblastic Tumors of the
Breast with Multiple Metastases to the Brain, Lung, and

Pancreas: Ultrasonographic Findings and a Review of the

Literature

Mari Inoue,1 Tomoyuki Ohta,2 Hisashi Shioya,3 Shun Sato,4

Norio Nakata,2 Makiko Nishioka2

1Departement of Radiology, The Jikei University School of Medicine

Hospital, Japan, 2Departement of Radiology, The Jikei University School

of Medicine, 3Department of Surgery, The Jikei University School of

Medicine, 4Department of Pathology, The Jikei University School of

Medicine
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Objectives: We encountered a case of inflammatory myofibroblastic tu-

mor (IMT) of the breast with multiple metastases to the brain, lung, and

pancreas. Here, we present clinical imaging results and report the signifi-

cance of sonographic findings of breast IMTalongwith a literature review.

Methods: Case report and literature review.

Results:A 16-year-old girl with a history of subarachnoidal hemorrhage

was admitted to our hospital due to tonic-clonic seizure. Computed to-

mography (CT) andmagnetic resonance (MR) imaging showedmultiple

mass lesions in the brain, lung, and pancreas and a solitarymass lesion in

the left breast. Breast ultrasonography showed a circumscribed oval-

shaped low-echoic mass with a central high-echoic region. Power

Doppler sonography revealed an unusual spiral-shaped flow signal.

Breast tumorectomy was performed for definitive diagnosis, and patho-

logical analysis indicated IMT.

Conclusions:A literature review indicated that ultrasonographicfindings

of IMTof thebreast arenonspecific, as in other systemsororgans. Itwould

be difficult to make a diagnosis of primary IMT of the breast preopera-

tively due to its rarity and the lack of specificity of clinical imaging find-

ings. In addition, the likelihood of IMTof the breast is unlikely in younger

patients without an obvious family history of hereditary breast cancer.

PPT2-006
Interobserver Variability of Breast Ultrasound
Categorization Modified by the Abcs-K for the

Mammography and Ultrasonography Study for

Breast Cancer Screening Effectiveness (Must Be) Trial

Eun Hye Lee,1 Eun Jung Choi,2 You Me Kim,3 Sung Hun Kim,4

Jae Kwan Jun5

1Department of Radiology, Bucheon Hospital, Soonchunghyang

University, South Korea, 2Department of Radiology, Chonbuk National

University Hospital, Chonbuk National University, 3Department of

Radiology, Dankook University Medical Center, 4Department of

Radiology, The Catholic University of Korea, Seoul St. Mary’s Hospital,
5National Cancer Control Institute, National Cancer Center

Objectives: To evaluate interobsever variability of breast ultrasound

categorization based on the Breast Imaging Reporting and Data system

(BI-RADS) andmodified by the Alliance for Breast Cancer Screening in

Korea (ABCS-K).

Methods: Ten breast radiologists with 3-16 years of experience partici-

pated in a quality control workshop in March 2016 for the Mammography

and Ultrasonography Study for Breast Cancer Screening Effectiveness

(MUSTBE) trial.Two investigators selected125 sets of breast lesions, those

werepathologicallyproven tobemalignantor clinically proven tobebenign

showing stability for at least 2-years, and prepared power point slides

showing 2 representative orthogonal images per each lesion. After a brief

lecture about the modified categorization, 10 radiologists independently

categorized the lesions blinding to mammographic images and pathologic

results. The interobserver variability were measured using kappa statistics.

Results: The overall and overall weighted kappa values for the modified

categorization (2, 3, 4, and 5) were 0.52 and 0.72, respectively. The over-

all kappa value was 0.66 when dichotomizing the interpretation into

benign (BI-RADS 1, 2, and 3) or suspicious (BI-RADS 4, 5). However,

those for the subdividing category 4 (a, b, and c) were 0.37 and 0.56,

respectively. The overall kappa value was increased up to 0.48 when

dichotomizing the interpretation into low suspicion (BI-RADS 4a) or

over moderate suspicion (BI-RADS 4b and 4c).

Conclusions: In the modified categorization, ABCS-K radiologists

showed moderate interobserver agreements for the decision of biopsy

(category 2, 3 vs. 4, 5) and fair agreements for the subdividing category

4. More clear guidance for the modified categorization and further effort

to improve interobserver agreements are needed for successful perfor-

mance of MUST BE trial.
PPT2-007
Mimic Breast Cancer as the Location of a
Penetrating Breast Artery: A Case Series

Chiaki Taniguchi,1 Tomoyuki Ohta,2 Makiko Nishioka,1 Norio Nakata,1

Takako Shirakawa,3 Hiroya Ojiri1

1Departement of Radiology, The Jikei University School of Medicine,

Japan, 2Department of Breast Surgery, The Jikei University School of

Medicine, 3Department of Radiology, Tokyo Metropolitan University

Graduate School of Human Health Sciences

Objectives: Irregularly shaped hypoechoic areas accompanied by

Doppler flow signal are sometimes encountered during breast ultraso-

nography. Although these findings are suggestive of invasive cancer in

one section view, they may not be reproducible in any other section.

This situation is referred to as mimic breast cancer.

Methods: We present five cases of mimic breast cancer on ultrasonog-

raphy, and discuss the features.

Results: Our experience suggests that these findings may represent areas

where a penetrating breast artery emerges through the mammary zone.

The cancer-like appearance may be due to a combination of irregular

disconnection of themammary zone by the penetrating artery and perivas-

cular fat tissue and shadowing from the artery close to the anterior mam-

mary fascia. Such mimic lesions would likely be interpreted as breast

cancer by less experienced examiners, because they would focus on the

abnormal appearance despite the lack of reproducibility on other section

views. Interpretation as a breast tumor is associated with a risk of vessel

injury by needle biopsy, which would not provide any clinical benefit.

Conclusions: It is important to consider that irregularly shaped hypoe-

choic regions on breast ultrasonogram accompanied by Doppler flow

signal in only a certain section can be caused by the normal structure

where a penetrating breast artery emerges through the mammary zone.

PPT2-008
New Scoring System for the Evaluation of Breast
Ultrasound Scanning Technique

Minako Nakagawa,1 Kazutaka Nakashima,2 Hideaki Shirai,3

Norikazu Obane,4 Atsuo Kawamoto,5 Sachiyo Konno,6 Takae Kajihara,7

Masaru Sakurai8

1Health Department, Department of Clinical Laboratory, Okayama

Health Foundation, Japan, 2Department of Surgery, Kawasaki General

Medical Center, 3Department of Clinical Laboratory, Sapporo Kotoni

Breast Clinic, 4Department of Ultrasonic Examination, Sumitomo

Hospital, 5Division of Ultrasound and Department of Diagnostic

Radiology, Tokyo Medical University Hospital, 6Center of Medical

Ultrasonics, Dokkyo Medical University Hospital, 7Division of Clinical

Laboratory Medicine, Chiba Foundation for Health Promotion &

Disease Prevention, 8Department of Ultrasound Center, St.Marianna

University School of Medicine, Kawasaki, Kanagawa

Objectives: ‘‘Dense Breast Problem in Breast Cancer Screening’’ is dis-

cussing in many countries with matured screening systems. For the

Dense Breast Women in mammography, it is important to inform the

most recommended screening modality to add to her screening.Now

breast ultrasound screening will be expected to the most recommended

screening modality for the dense breast women by the report of J-

START. But it have some problems intrinsically. The sensitivity, speci-

ficity and accuracy will change not only by the equipment but also

‘‘Breast Ultrasound Scanning Technique’’ of the examiners.To perform

the good breast ultrasound screening system, we must find out the eval-

uation method for the ultrasound scanning technique. This time, we

made a scoring system and performed a trial using this score with stored

images the before and after ultrasound practical training by one-to-one

and skilled instructors.
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Methods: We had four times practical training in Japan screening

society. We stored 210 images the before and after training with

agreement by the students, and made scores of each other. In this

training, That Nakashima’s Breast Ultrasound phantoms modeled

for breast ultrasound training, with sophisticated human breast

anatomies, softness and some hard targets like breast cancer and

benign tumors in it.

Results: 190/210(90.48%) student’s images were improved the score.

And the score improvements are better for beginners especially.

Conclusions:As the evaluationmethod for the breast ultrasound screening

the new scoring system is useful. Furthermore we consider it is applicable

with the evaluation of breast ultrasound scanning technique.

PPT2-009
Pictorial Review–Male Breast Ultrasound
Shy Yunn Goh, Tarun Mohan Mirpuri

Departement of Radiology, Sengkang Health (Singhealth), Singapore

Objectives: 1) To understand male breast anatomy, physiology and

pathology. 2) To become familiar with the ultrasound features of

benign and malignant male breast conditions, diagnostic pitfalls

and optimizing techniques. 3) To present a spectrum of male breast

pathologic cases.

Methods:Male breast ultrasound and bilateral oblique mammographic

views are routinely performed for imaging evaluation of the male breast

at our institutions. High frequency linear transducers are used to obtain

high resolution ultrasonography of the breast.

Results: We review the imaging and pathologic features of a spectrum

of benign and malignant processes involving the male breast. The most

common clinical scenario is gynaecomastia, which has different ultra-

sound appearances in its nodular, dendritic or diffuse forms. The rarer

benign palpable lumps such as angiolipoma, schwannoma, intraductal

papilloma, and lipoma have typically well-defined borders with varying

echogenicities. The other non-neoplastic entities such as intramammary

lymph node, sebaceous cyst, diabetic mastopathy, hematoma, fat necro-

sis, subareolar abscess, breast augmentation, venous malformation, sec-

ondary syphilis, and nodular fasciitis are not commonly seen in male

breast ultrasound.

Conclusions: The majority of male breast conditions are benign.

Ultrasound provides useful clinical information in ascertaining

the nature of a lesion, its vascular supply and the relationship

with the surrounding structures. The knowledge and experience

of the operator is crucial in making the accurate diagnosis by over-

coming the potential diagnostic pitfalls and optimising techniques.

This enables the clinician in planning and optimising the appro-

priate therapy.

PPT2-010
The Sonogaphy is a Valuable Tool for Diagnosis of
Microcalcification in Screening Mammography

Wen-Hsuan Huang,1 I-Wen Chen,2 Chen-Chun Yang,1

Ting-Ya Wang1

1Department of General Surgery, Saint Paul’s Hospital, Taoyuan City,

Taiwan, 2Division of Endocrinology and Metabolism, Department of

Internal Medicine, Chang Gung Memorial Hospital, Chang Gung

University

Objectives: The purpose of our study was to investigate whether

sonography an adjunctive imaging for determining benign or

malignancy lesions in breast microcalcification after screening

mammography.

Methods: According to BI-RADS assessment categories systems,

category 4 or 5 needed further tissue proof. This retrospective study
enrolled patients in St. Paul hospital who underwent tissue proof

between May 1, 2011 to March 31, 2017. All patients with micro-

calcification in screening mammography were divided into two

subgroups: the group of BI-RADS 0 initially then turn into BI-

RADS 4 or 5 after magnified mammography (group A) and the

other group of BI-RADS 4 or 5 (group B). We excluded patients

with incomplete data including no tissue proof or no sonography

report in our hospital. We evaluate the correlation between the

pathologic results and the sonographic findings.

Results: A total of 133 patients were reviewed, 105 (78.9%) patients

were group A. Among 105 specimens in the group A, 23 (21.9%)

were proved malignancy. The sensitivity, specificity, positive predic-

tive value (PPV), negative predictive value (NPV), and accuracy of so-

nography were 52%, 84.1%, 48%, 86.3%, and 77.1%, respectively.

Sixteen (57.1%) out of 28 patients in the group B were malignant.

The findings of sonogrpahy showed high sensitivity, specificity, PPV,

NPV, and accuracy for malignancy (87.5%, 75%, 82.4%, 81.8%, and

82.1%, respectively).

Conclusions: Sonography could provide good specificity in undeter-

mined microcalfication. A biopsy may be avoided if microcalcifications

in mammography appear absolutely benign on sonography and those pa-

tients can be followed-up with interval serial exam.

PPT2-011
Value of Combination of Shear-Wave Elastography
and Color Doppler Us for Preventing Unnecessary

Excision of Equivocal Fibroepitheal Lesions Diagnosed

by Core Needle Biopsy

Ji Soo Choi, Eun Young Ko

Department of Radiology, Samsung Medical Center, South Korea

Objectives: To evaluate the diagnostic value of shear-wave elastogra-

phy (SWE) and color Doppler ultrasound (US) for preventing unneces-

sary surgical excision of equivocal fibroepithelial lesions (FELs)

diagnosed by core needle biopsy (CNB)

Methods: This retrospective study included 89 patients with equivocal

FEL [FEL with a possibility of both fiboroadenoma (FA) and phyllodes tu-

mor (PT)] diagnosed by CNB.Of 89 patients, 78 underwent surgical or vac-

uum-assisted excision and 11 underwent follow-up US without excision.

Mean elasticity (Emean), maximum elasticity (Emax), and vascularity

were determined by SWE and Doppler US for each lesion. For excised

78 FELs (52 FAs, 26 PTs), diagnostic performances were calculated to

differentiate FAs and PTs. For non-excised 11 FELs, follow-up results

were assessed.

Results: In excised equivocal FEL, median Emean and Emax were

significantly lower for FAs than PTs (Emean, 37.3 vs. 71.4 kPa,

P50.02; Emax, 46.8 vs. 78.5 kPa, P50.03). Low vascularity (0-1

vessel flow) on color Doppler US were more frequent in FAs than in

PTs (P, 0.01). In differentiating between FAs and PTs, the combination

of SWE and Doppler US with ‘Emean.57.0 kPa or high vascularity

($2 vessel flows)’ showed a higher area under the curve (0.702) than

SWE or Doppler US alone (0.648-0.663), and sensitivity and negative

predictive value of combined modes were 100%. Of the 11 equivocal

FELs without excision, two lesions with ‘Emean#57.0 kPa and low

vascularity’ showed no change during follow-up. Among other nine

non-excised FELs showing ‘Emean.57.0 kPa or high vascularity’,

one (11.1%, 1/9) lesion showed interval increase in size during

follow-up.

Conclusions: Equivocal FELs showing both low elasticity value and

low vascularity were not upgraded to PTs on further excision. Our result

suggests that combination of SWE and color Doppler US may help

select patients with equivocal FELs diagnosed by CNB for whom further

excision is not needed.
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T3. Chest Ultrasound

Symposium

T3-14-IN01
Ultrasound Guided Biopsy of Chest and Lung
Lesions

Michael G. Kawooya

Ernest Cook Ultrasound Research and Education Institute (ECUREI),

Kampala, Uganda

Approach to biopsy of intrathoracic and mediastinal structures

are often performed by CT scan or fluoroscopy. Ultrasound

has been rarely used because of overlying aerated lung which ob-

scures sonographic visualization of lung many lung lesions.

This is especially so for central lung lesions. For more superficial

lesions adjacent to the pleura and for lesions overlaid by

pleural effusions, ultrasound is at times used to guide biopsy and

aspiration with accuracy approaching 90% and complications of

less than 5%.

In developing countries where CT scan is not so widely available,

accessible and affordable, ultrasound is often the only method to guide

chest and mediastinal biopsies.

We retrospectively reviewed 100 cases of ultrasound –guided

chest procedures, the majority of which were lung biopsies, fol-

lowed by pleural biopsy for complex pleural effusions. Histological

analysis revealed adenocarcinoma of the lung as the commonest

lesion followed by inflammatory pleural thickening. Lymphoma

was the second commonest mediastinal and lung tumor. The accu-

racy of the procedure was 90%. Unsuccessful procedures were in

areas overlaid by the scapula, the thick muscles of the posterior

chest wall and proximity to vital mediastinal structures. Complica-

tions occurred in less than 2% of patients, and this was occasional

hemoptysis and mild chest pain which all did not require

admission.

These findings are comparable to several other studies. Ultrasound

guidance is advocated for pleural, lung and mediastinal lesions as a flex-

ible, portable, safe, affordable and accurate alternative to other imaging

technologies.

T3-14-IN02
The Sound of Lung – Ultrasound of the Lung and
Mediastinum

Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7, 97980 Bad

Mergentheim

The analysis of lung artefacts has gained increasing importance

as markers of lung pathology. B-line artefact (BLA), caused by a

reverberation phenomenon, is the most important lung artefact. In

this presentation the current role of BLA in pneumology is dis-

cussed. The current literature about BLA is summarized in healthy

subjects and patients with interstitial syndrome (pulmonary fibrosis

and edema) including technical factors influencing BLA visualiza-

tion. BLA imaging is influenced by more factors than recently

assumed [(1, 2)]. When multiple BLA are visualized in the lung,

they represent a sign of increased density due to the loss of aeration

in the lung periphery. This condition may indicate different dis-

eases including cardiogenic pulmonary edema, diffuse or focal
interstitial lung diseases, infections and acute respiratory distress

syndrome (ARDS). Correct interpretation of BLA in lung ultra-

sound is strongly influenced by associated sonographic signs and

careful integration of all relevant clinical information. BLA are

useful to monitor clinical response, and may become crucial in di-

recting the diagnostic process [(3)].

T3-14-IN03
Transcutaneous Airway Ultrasonography
Chin-Chung Shu

Division of Hospital Medicine, Department of Internal

Medicine, National Taiwan University, Taiwan

Airway plays an important role in respiration and once it be-

comes dysfunctional, many chest diseases develop. In fact, airway

is not easily measured and the NTUH team successfully measured

trachea disease and detect the extubation failure by tracheal and

laryngeal ultrasound. In addition, obstructive sleep apnea is a

frequent disease. MRI and CT have been previously used for

measuring the collapse of pharyngeal airway during sleep apnea

but the cost and radiation are not good for general application.

We aimed to explore the association between obstructive sleep ap-

nea severity and pharyngeal parameters using transcutaneous

pharyngeal ultrasound. The diameters of the retro-glossal (RG)

and retro-palatal (RP) regions were measured by pharyngeal ultra-

sound through submental approach. The procedure of M€uller ma-

neuver was applied. Using the prediction model constructed with

changes of RP diameters at M€uller maneuver and neck circumfer-

ence, the independent predictors of severe OSA had 100% sensi-

tivity and 65% specificity. Currently, further validation and

application in different ethnicity are warranted.

T3-14-IN04
Airway Ultrasonography in Critical Care
Wan-Ching Lien

Assistant Professor, Department of Emergency Medicine,

National Taiwan University and National Taiwan

University Hospital, Taiwan

Airway ultrasound is a valuable, non-invasive, simple, and

portable diagnostic tool point. Ultrasound enables us to identify

important sonoanatomy of the upper airway such as thyroid carti-

lage, epiglottis, cricoid cartilage, cricothyroid membrane, tracheal

cartilages, and esophagus. Understanding this applied sonoanatomy

facilitates clinicians to use ultrasound in assessment of airway anat-

omy for difficult intubation, ETT and LMA placement and depth,

assessment of airway size, ultrasound-guided invasive procedures

such as percutaneous needle cricothyroidotomy and tracheostomy,

prediction of postextubation stridor and detecting upper airway pa-

thologies. Better technological advancements, portability, and

availability of ultrasound in most critical areas facilitate upper

airway ultrasound to become the potential first-line non-invasive

airway assessment tool in the future.

T3-14-IN05
Lung Ultrasound in the Breathless Patient
Adrian Goudie

Fiona Stanley Hospital & King Edward Hospital for Women
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Although it was previously thought that ultrasound had only a

limited role in investigating lung disease, it is now recognized

that it can provide useful information in a range of diseases,

including in the acutely breathless patient. This talk will discuss

the different ultrasound findings that can be used to distinguish

both pleural and parenchymal lung disease, and discuss some of

the mimics and pitfalls.

T3-15-IN01
The Use of Lung Ultrasound in Acute Circulatory
Failure: the FALLS-Protocol

Daniel Lichtenstein

Intensive Care Unit, Hospital Ambroise Par�e, Paris-West University,

Boulogne, France

FALLS-protocol combines simple echocardiography and lung

ultrasound, using our universal microconvex probe and simple ma-

terial for sequentially assessing causes of circulatory failure,

following Weil’s terminology. The cardiac sonography excludes

pericardial tamponade, right heart dilatation of pulmonary embo-

lism, BLUE-protocol excludes a tension pneumothorax (A’-profile):

obstructive shock is discounted. Then a negative search of a B-pro-

file (usually pulmonary edema) allows to discount left cardiogenic

shocks. The remaining causes are hypovolemic and distributive

shocks. These patients (FALLS-responders) have the A-profile,

schematically, indicating clearance for fluid therapy. Patient’s

improvement suggests hypovolemic shock. No improvement under

fluid therapy results in a interstitial edema, a direct marker of clin-

ical volemia at an early, infra-cinical stage: a B-profile appears

(FALLS-endpoint). Hypovolemic shock is discounted. The only re-

maining mechanism is distributive shock, mainly septic shock.

FALLS-protocol is open to any criticism. Answers to many ques-

tions are detailed in our textbook. FALLS-protocol can be associ-

ated with any usual tool.

T3-15-IN02
Lung Ultrasound, a Holistic Discipline. The
Example of the BLUE-Protocol

Daniel Lichtenstein

Intensive Care Unit, Hospital Ambroise Par�e, Paris-West University,
Boulogne, France

The BLUE-protocol is a fast protocol allowing the diagnosis of

an acute respiratory failure. It considers the main causes seen in

97% of adults admitted to the ICU. It uses the 10 main signs of

lung ultrasound in the critically ill and a venous approach. A deci-

sion tree considers first anterior lung sliding. Present with multiple

B-lines (the B-profile), it suggests hemodynamic pulmonary edema

(sensitivity 97%, specificity 95%). Present without B-lines

(A-profile), it is associated with pulmonary embolism if venous

thrombosis detected (sensitivity 81%, specificity 99%). Absent

with exclusive A-lines (A’-profile), it suggests pneumothorax

(when lung point associated, sensitivity 88%, specificity 100%).

Absent with multiple B-lines (B’-profile), it is linked with

pneumonia (specificity 100%). COPD or asthma generate a nude

profile. Pneumonia generates 3 other profiles (space constraints

prevent their description). A simple unit with a unique microconvex

probe is suitable. Answers to many questions are detailed in our

textbook.
T3-15-IN03
Transthoracic Ultrasound Elastography in
Pulmonary Lesions and Diseases

Chor-Kuan Lim

Far Eastern Memorial Hospital

Ultrasound elastography has shown promising result in the diagnosis

of various diseases, however, its application in pulmonary diseases has

yet to be elucidated. Our study aimed to assess the application and feasi-

bility of ultrasound elastography in various pulmonary lesions and

diseases.

We enrolled forty-five patients with radiographic evidence of pneu-

monia, tumors or obstructive pneumonitis and 70 ultrasonic lesions

were identified (eight necrosis, 17 atelectasis, seven consolidation

and 38 tumors). Ultrasound elastography was performed and the strain

ratio, which was the ratio of strain of the reference tissue to an equally

measuring region of interest of a lesion, was measured. The strain ratio

was significantly different between these lesions with different ultra-

sound morphology (necrosis vs. atelectasis vs. consolidation vs. tumor:

1.03 6 0.71 vs. 2.51 6 1.14 vs. 19.98 6 15.59 vs. 36.19 6 20.18;

p,0.05). The strain ratio of primary lung cancer was also significantly

different from pneumonia (p50.023) and metastatic lung cancer

(p50.015). From the result of our study, we concluded that transtho-

racic ultrasound elastography can differentiate pulmonary lesions

with different ultrasound morphology. In addition to B-mode ultra-

sound, this newly emerges ultrasound mode can be applied in invasive

ultrasound-guided procedures, such as ultrasound-guided aspiration

and biopsy.

T3-15-IN04
Endobronchial Ultrasonography for Peripheral
Pulmonary Lesions

Noriaki Kurimoto,1 Takeshi Isobe,1 Teruomi Miyazawa,2

Masamichi Mineshita2

1Division of Medical Oncology and Respiratory Medicine, Shimane

University Hospital, Izumo, Japan, 2Division of Pulmonology,

Department of Internal Medicine, St.Marianna University, School of

Medicine, Kawasaki, Japan

I. How to identify the route to the peripheral lung lesion: Before

bronchoscopy, we should track and draw the bronchial branches leading

to the lesion on CT images. For the lesion in the lower, middle lobe, or

lingular segment, we reverse CT images right to left or left to right. For

the lesion in the right upper lobe, we turn CT images to the left 90 de-

grees. For the lesion in the left superior segment, we turn CT images

to the right 90 degrees.

There are 4 patterns of bronchial branching on CT images. The 1st

pattern is Vertical Pattern: main stream of bronchial branching is vertical

on the axial CT slices (for example: B1, B2a, B1+2, B3c, B7-B10), the

2nd pattern is Horizontal-horizontal Pattern: from the horizontal branch

to horizontal branching, the 3rd pattern is Horizontal-vertical Pattern:

from the horizontal branch to vertical branching, and the 4th pattern is

Horizontal-oblique Pattern: from the horizontal branch to oblique

branching.

On the vertical pattern, we draw the bifurcation similar to the angle of

the bifurcation of axial CT images. On the Horizontal-horizontal

Pattern, we draw the next generation’s bronchus right and left. On the

Horizontal-vertical Pattern, we draw the next generation’s bronchus

up (cranial) and down (caudal).
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II. EBUS visualization: The EBUS images that clearly depict inter-

nal echo brightness, linear and point-like echoes, and the internal

structure of lesions, such as vasculature, can be saved. We have re-

ported that EBUS imaging of PPLs can be used to diagnose and

assess the degree of differentiation between benign and

malignant lesions. PPLs are classified as type I if the internal

echoes are homogeneous, type III if the internal echoes are hetero-

geneous, and type II if there are mainly hyperechoic lines and

dots near the probe. About 92% of type I lesions were benign,

whereas 99% of type II and type III lesions were malignant. Type

I lesions are subclassified as type Ia, if they have patent vessels

(often due to pneumonia) and as type Ib, if there are no vessels

(often due to organized pneumonia). Type II lesions are subclassi-

fied as type IIa, if there are no vessels (often relatively early well-

differentiated adenocarcinoma with much air) and as type IIb, if

there are vessels (often advanced well-differentiated adenocarci-

noma with little air). Type III lesions are subclassified as type

IIIa, if there scattered linear echoes (often lung cancer) and as

type IIIb, if there are no linear echoes (often poorly differentiated

adenocarcinoma).

III. EBUS using a Guide Sheath: With EBUS using a thin guide

sheath (2.0 mm in diameter), the diagnostic rate was 81.7% for 115

malignant lesions in 2009-2011. Histological diagnosis was 62.1%.

Cytological diagnosis was 79.1% (brush: 75.9%, lavage: 39.1%

wash inside the sheath: 59.2%).

There are several techniques of EBUS-GS. I will show 2 tips for

reaching to the peripheral lesions. The first technique for

inserting the probe within the lesion is to select the bronchial branch

under fluoroscopy. The second technique is to select the bronchial

branch using cup & down lever of the bronchoscope under EBUS

images.

IV. Ultrathin Bronchoscope: In these years, we use the ultrathin

bronchoscope for checking bronchial abnormalities of peripheral

pulmonary lesions before performing EBUS-GS. I will show repre-

sentative cases with the ultrathin bronchoscope.

T3-15-IN05
EBUS Elastography for Thoracic Lesions
Takehiro Izumo

Department of Respiratory Medicine, Japanese Red Cross

Medical Center, Tokyo, Japan

Endobronchial ultrasound guided transbronchial needle aspira-

tion (EBUS-TBNA) is a widely used minimally invasive procedure

that has been shown to have a high sensitivity and diagnostic yield

for detecting metastasis to hilar and mediastinal lymph nodes

(LNs). Recently, elastography, a new ultrasonography-associated

technology that measures tissue compressibility, was introduced.

In principle, pathophysiological processes, such as malignancy,

make tissues less deformable or stiff. Elastography, is a new non-

invasive EBUS modality that is hypothesized to predict mediastinal

and hilar nodal metastasis based on hardness of tissue. Based on

our results, we propose a simple EBUS elastography classification

that could predict with 96.7% accuracy the presence or absence of

mediastinal and hilar nodal metastasis. Type 1 (predominantly

non-blue) indicates a benign pathology; Type 2 (part blue, part

non-blue) is equivocal; and Type 3 (predominantly blue) indicates

malignancy. EBUS elastography is a useful tool with very high

sensitivity, specificity and accuracy for differential diagnosis of

mediastinal and hilar LNs. Aside from providing complementary

information to conventional EBUS imaging, it may potentially in-
crease the diagnostic yield of EBUS-TBNA and reduce the number

of unnecessary biopsies.

T3-15-IN06
EBUS for Solid and Ground Glass Opacity
Pulmonary Lesions

Takehiro Izumo

Department of Respiratory Medicine, Japanese Red Cross

Medical Center, Tokyo, Japan

In the past several years, X-ray fluoroscopy had been commonly

employed to determine the lung field during transbronchial biopsy

(TBB); however, precise localization of a PPL has not always been

possible leading to low diagnostic yield. For ground glass opacities

(GGOs), the value of X-ray fluoroscopy even becomes less. We

have previously reported the use of tomosynthesis instead for

GGOs. The value of virtual X-ray fluoroscopy and CT fluoroscopy

has potential but remains to be known. The advent of endobronchial

ultrasound (EBUS) has dramatically increased precise broncho-

scopic confirmation of the location of a PPL before sampling. In

particular, the radial probe EBUS is used to indicate that a lesion

has been reached. For solid peripheral pulmonary lesions (PPLs),

Kurimoto et al have described three major types of echogenicities

that might differentiate between benignity and malignancy. For

GGOs, we have observed constant radial-EBUS patterns that we

called blizzard and mixed blizzard signs.

Free Paper

OPT3-001
Endobronchial Ultrasound with Transbronchial
Needle Aspiration in the Diagnosis of Bilateral Hilar and

Mediastinal Lymphadenopathy

Ting-Han Chen,1 Chia-Hung Chen,2 Wei-Chih Liao,2

Biing-Ru Wu,2 Te-Chun Hsia,2 Chih-Yen Tu,2 Wu-Huei Hsu2

1Department of Internal Medicine, China medical university hospital,

Taiwan, 2Division of Pulmonary and Critical Care Medicine,

Department of Internal Medicine, China Medical University Hospital

Objectives: Bilateral hilar and/or mediastinal lymphadenopathy

(BHL6ML) is an important radiographic finding. The purpose of

this study was to reexamine the diagnosis of BHL6ML by Endobron-

chial Ultrasound-guided Transbronchial Needle Aspiration (EBUS-

TBNA).

Methods: We carried out a retrospective analysis of data from 170

consecutive patients with BHL6MLwho underwent EBUS-TBNA. Pa-

tient’s characteristics including age, sex, symptoms, radiographic abnor-

malities, lymph node size, procedural complications, and the final

pathologic diagnosis were recorded.

Results: There were 6 diagnostic categories. Sarcoidosis was the

most common diagnosis (66%), followed by lymphoma (13%), and

reactive lymphadenopathy (12%). Nonlymphoma malignancy was

found in 4 case (2.4%). The diagnosis was made by EBUS-TBNA

in 85.9% of the cases. The diagnostic accuracy for EBUS-TBNA

was 95%. There were no significant complications from EBUS-

TBNA.

Conclusions: EBUS-TBNA is a safe and minimally invasive proced-

ure with a high diagnostic yield for BHL6ML. Sarcoidosis is still

the most common diagnosis but the incidence seems to have

decreased over the years. The increase in nonsarcoidosis patients
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and the evidence that lymphoma does occur in some asymptomatic

patients suggests that biopsy confirmation with EBUS-TBNA is

warranted.

OPT3-002
Application of Transthoracic Shear-Wave
Ultrasound Elastography in the Diagnosis of

Pulmonary Lesions

Yao-Wen Kuo,1 Hao-Chien Wang2

1Department of Integrated Diagnostics and Therapeutics, National

Taiwan University Hospital, Taiwan, 2Department of Internal Medicine,

National Taiwan University Hospital

Objectives: Transthoracic Shear-wave Ultrasound Elastography (SWE)

is rarely used in evaluating pulmonary lesions. This study aims to inves-

tigate the usefulness of transthoracic SWE in evaluation of the etiology

of subpleural pulmonary lesions.

Methods:This retrospective observational study was conducted in a ter-

tiary medical center in Taiwan. Transthoracic SWE was performed via

Toshiba Aplio 500 Platinum Ultrasound Machine. The elasticity of sub-

pleural pulmonary lesions with acceptable shear wave propagation were

recorded, followed by real-time echo-guided aspiration and/or biopsy.

The diagnoses were made by pathology, microbiological studies, or

judging by the clinical course for at least 6 months after the transthoracic

ultrasound.

Results: From Jan 2016 to Apr 2017, 55 patients received transtho-

racic SWE followed by transcutaneous needle aspiration and/or bi-

opsy if necessary. Base on the echo pictures, the pulmonary lesions

were categorized into air-bronchogram group (n514) and hypoe-

choic group (n540). In air-bronchogram group, the elasticity of

pulmonary malignancy was significantly higher than the benign eti-

ologies ( 88.22 6 15.37 vs 40.39 634.02, p , 0.01). In hypoechoic

group, the elasticity of pulmonary malignancy was 72.85 6 29.05

while benign lesion 67.42 6 26.31 (p 5 0.72). Among pulmonary

malignancies, the elasticity of pulmonary adenocarcinoma was

significantly higher than the non-adenocarcinoma malignancies

(87.90 626.35 vs 51.80 6 17.40, p , 0.01).

Conclusions: Transthoracic SWE is very useful in providing the in-

formation of tissue elasticity in different pulmonary lesions. Based

on the data from transthoracic SWE, Pulmonary adenocarcinoma

had the higher elasticity than the non-adenocarcinoma pulmonary

malignancy. Air-bronchogram lesions with high elasticity, tissue

proof via echo-guided aspiration and/or biopsy should be consid-

ered due to the high possibility of malignancy.

OPT3-003
The Role of Transthoracic Ultrasonography in
Predicting the Outcome of Community - Acquired

Pneumonia in Hospitalized Children

I-Chen Chen, Jiunn-Ren Wu, Jong-Hau Hsu, Zen-Kong Dai

Department of Pediatrics, Kaohsiung Medical University Hospital,

Taiwan

Objectives: Transthoracic ultrasound (TUS) has recently become a

valuable tool in the diagnosis of community-acquired pneumonia

(CAP). This study assessed the association between TUS findings and

clinical outcome in children with CAP.

Methods: The medical records of pediatric patients hospitalized with

CAP who underwent transthoracic ultrasonography within 48 hours

of admission were retrospectively reviewed. Associations between
the TUS findings and patient outcome were analyzed, including

intensive care unit (ICU) admission, length of hospital stay, and

tube thoracotomy.

Results: The study enrolled 142 patients (median age, 60 months):

28 (19.7%) required ICU admission, 14 (9.89%) underwent tube

thoracotomy, and 26 (18.3%) had a hospital stay . 9 days. Multi-

focal involvement seen by TUS were independently associated with

ICU admission, a prolonged hospital stay, and tube thoracotomy

(p50.0027, p50.02, and p50.0262, respectively). A pleural effu-

sion and fluid bronchogram were independent predictors of a longer

hospital stay (p50.003 and p50.006, respectively). In addition, a

fluid bronchogram was an independent predictor of tube thoracot-

omy (p50.0262).

Conclusions: TUS findings of fluid bronchogram, multifocal

involvement, and pleural effusion were associated with adverse

outcomes, including longer hospital stay, ICU admission, and

tube thoracotomy in hospitalized CAP children. Therefore, TUS

is a novel tool for prognostic stratifications of CAP in hospitalized

children.

OPT3-004
Pediatric Lobar Pneumonia with Emphasis on Real
Time Dynamic Images

Chia-Wan Tang,1 Kai-Sheng Hsieh2

1Department of Pediatrics, AnTai Medical Care cooperation Antai Tian

Sheng Memorial Hospital, Taiwan, 2Department of Pediatris, Chang

Gung Memorial Hospital, Kaoshiung

Objectives: Lobar pneumonia is a serious infectious disease capable

of causing severe mortality and morbidity in children. Convention-

ally, radiological imaging evaluation is the test of choice for diag-

nosing pneumonia and follow up. Our objective was to determine

the accuracy and safety of sonographic signs that indicate lobar

pneumonia in pediatric patients with particular emphasis on real

time dynamic images to evaluate the pulmonary dynamic changes

resulting from lobar pneumonia.

Methods:We conducted an observational study comparing lung ul-

trasound in 65 children from birth to 18 years of age suspected hav-

ing pneumonia in a tertially- teaching hospital. All ultrasound

examinations were conducted using a 3-8 MHZ curvilinear probe.

Chest sonography was performed by 2 of the authors (CWT and

KSH). Chest sonography was interpretated independent of the

radiographic findings. We included 65 patients who had the final

diagnosis of lobar pneumonia All these patients had conventional

clinical examination (chest radiography) as indicated by their

staffs.

Results: A total of 65 patients were identified with lobar pneu-

monia. Within a range of 3 months old to 18 year-old and a

mean and standard deviation of 6.5 6 4.1 years old. Respectively;

8 on the right upper, 13 on the right middle, 16 on right lower, 9 on

left upper and 19 on left lower lobe. Sonographic signs that indicate

lobar pneumonia were limited pleural motion, decrease or absence

of inspiratory expansion, and airbronchogram. There were no

missed cases with lung ultrasound for diagnosing pneumonia in

children.

Conclusions: Chest ultrasonography is a useful, safe and accurate

diagnostic tool for evaluate children with lobar pneumonia. Our

experience showed no missed cases with combined dynamic and

static sonographic images. It opens a new window for diagnosis

of lobar pneumonia in children.
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Special Lecture
T4-14-IN01
Where Physics Meets Biology: Quantifying the
Biological Effects of Combination Treatments of Focused

Ultrasound Mediated Heating and Radiotherapy

Gail ter Haar, Marcia Costa

Therapy Ultrasound, Division of Radiation and Imaging, The Institute of

Cancer Research, London, UKT4-14-IN01

Radiotherapy (RT) is widely used for treating many cancers. While it

has been shown to be very effective in many cases, and its toxicity to

normal tissues has been greatly reduced by the advent of image modulated

RT, the hypoxic cells that are often found in central tumour regions remain

resistant to killing by ionizing radiation. It is therefore of interest to inves-

tigate a combination treatment in which focused ultrasound is used to

ablate these hypoxic regions. This strategy has been used in pre-clinical

studies using a subcutaneously implanted human head and neck tumour

(CALR) in immunosuppressed mice. Hypoxic regions were identified

immediately prior to being targeted by ultrasound using photoacoustic im-

aging. RT-alone treatments (at 10Gy) resulted in a 46% treatment response

rate (full tumour remission or growth inhibition within a 60 day follow up-

period). This increased to 71% for ultrasound ablation of hypoxic regions

before RT, and 86% when the ultrasound followed RT. These results will

be discussed, as will their implications for future combination therapies.
T4-14-IN02
Focused Ultrasound Therapy Enhanced by
Microbubbles

Kullervo Hynynen,1,2,3 Ryan M. Jones,1,2

Christopher N. Acconcia,1,2 Mark Santos,1,2

Meaghan A. O’Reilly,1,2 David Goertz1,2

1Sunnybrook Research Institute, Toronto, Ontario, Canada, 2Department of

Medical Biophysics, University of Toronto, 3Institute of Biomaterials and

Biomedical Engineering, University of Toronto, Toronto, Ontario, Canada

MRI guided focused ultrasound provides a completely noninvasive

method for delivering energy deep in the body. This has been successfully

exploited for thermal ablation of tissues and for locally enhanced drug de-

livery. The focal thermal ablation shows great promise in replacing many

invasive surgeries with completely noninvasive procedure with much

faster recovery time and reduced complications. However, treatments

are relatively slow and acceleration would make these treatments clini-

cally more acceptable. Animal research demonstrated that significant

enhancement in the ablation efficiency can be achieved using microbub-

bles. Similarly, microbubbles enhance local drug delivery. However, the

use of microbubbles carries a risk for bleeding and therefore exposures

need to be controlled. We have used acoustic emissions from the bubble

to control these exposures such that safe and reliable enhancement of abla-

tion or drug delivery can be achieved. In this talk wewill review our expe-

rience with bubble enhanced heating and drug delivery.
T4-14-IN03
Microscale Ultrasonic Bioeffects and Their
Biomedical Implications

Hairong Zheng, PhD

Paul C. Lauterbur Research Center for Biomedical Imaging, Institute of

Biomedical and Health Engineering, Shenzhen Institute of Advanced

Technology, Chinese Academy of Sciences
E-mail: hr.zheng@siat.ac.cn
The gas-filledmicrobubbles oscillate and vibratewhen a sonic energy

field is applied andmay reflect ultrasoundwaves. The intense radial oscil-

lation of microbubbles makes them several thousand times more reflec-

tive than normal body tissues and emits significantly stronger acoustic

signal. The unique acoustic property of microbubbles can be used as sen-

sitive acoustic probes inmolecular imagingwhen conjugatedwith certain

a ligand or antibody. Moreover, due to the large surface area, microbub-

bles are wonderful tool as gene and drug carriers. More importantly, the

bubbleswere easily destroyed by ultrasound exposure,making it possible

deliver drugs or genes to specific tissues by ultrasound-targeted micro-

bubble destruction. All of these properties make microbubbles of many

powerful emerging applications, such as molecular imaging, drug deliv-

ery and therapy. In this talk, wewill present the current progresses on ul-

trasonic microbubbles as an ideal tool for ultrasound molecular imaging

and ultrasound-mediated drug delivery. Moreover, precise transportation

microbubbles and single cell to any specified location with MEMS tech-

nique by acoustic radiation force will also be discussed.

T4-14-IN04
Therapeutic Applications of Microbubbles with
Nanoparticle Encapsulation

Pai-Chi Li

Institute of Biomedical Electronics and Bioinformatics Department of

Electrical Engineering, National Taiwan University

E-mail: paichi@ntu.edu.tw

New developments in imaging physics have found promising

biomedical applications. One example is the combination of ultra-

sound and photoacoustics that has demonstrated new opportunities

in both imaging and therapeutic applications with functionalized

microbubbles playing a pivotal role. The microbubbles typically

used in ultrasonic imaging as the contrast agent present unique me-

chanical properties and the associated acoustic cavitation has been

exploited for therapeutic purposes. Similarly, gold nanoparticles

(AuNPs) are found to be a good contrast agent for photoacoustic

imaging for its bioconjugation capabilities. The efficient light ab-

sorption of AuNPs and abilities to tune their optical properties

have also led to new photothermal therapy methods. New develop-

ment in combined diagnosis with therapy for both modalities have

also been introduced. AuNPs encapsulated with microbubbles

(AuMBs) have been introduced as a photoacoustic and ultrasound

dual-modality contrast agent. Applications can be extended to

theranosis purpose. In a previous study, an enhanced delivery

method of AuNPs is proposed by using microbubbles as a targeted

carrier and by inducing acoustic cavitation to enhance permeability.

At least 10 times improvement in AuNP delivery and twenty de-

grees of temperature elevation were achieved. An optical micro-

scope which collects the two photon fluorescence emitted by

AuNPs further confirms the enhanced delivery. Finally, in vivo de-

livery of AuNPs was demonstrated with laser-induced thermother-

apy that showed hyperthermia (.45�C) with sonoporation.

Therefore, controlled release of AuNPs is feasible with acoustic

cavitation and the procedure can further improve therapeutic effects

of the AuNPs. Such functionalized microbubbles can also be used

by exploiting the radiosensitization effect of gold nanoparticles

(AuNPs) to enhance the cell-killing of ionization on tumor cells.

In our research, we utilized AuMBs together with ultrasound as a

radiosensitizer. Pre-radiotherapy cavitation carried out by acoustic

stimulation increased the permeability of cell membrane and intra-

cellular uptake of AuNPs. Simultaneous measurement of cavitation

during ultrasound treatment also confirmed the production of cavi-

tation. After combined treatment of AuMBs and ultrasound, Huh7

cells, a notoriously radioresistant cancer cells, was exposed to

various dose of irradiation by a 6-MV linear accelerator. Cologenic

mailto:hr.zheng@siat.ac.cn
mailto:paichi@ntu.edu.tw
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assay showed a significant radiosensitization with AuMB+US,

especially with high-dose irradiation (10 Gy). A dose modifying

factor at 60% survival fraction (DMF60%) of 0.74 was obtained

with AuMB and ultrasound treatment.

T4-14-IN05
Multifunctional Microbubbles in Ultrasound
Theranostics

Chih-Kuang Yeh

Department of Biomedical Engineering and Environmental Sciences,

National Tsing Hua University, Hsinchu, Taiwan

The discipline of medical imaging is expanding beyond an assess-

ment of anatomical structure to functional imaging and an assessment

of the nature and extent of disease. This advancement is made possible

by recent discoveries in molecular science, which provide the opportu-

nity to design targeted contrast agents. Targeted imaging using ultra-

sound relies on contrast agents to localize a specific molecular

signature or physiologic system and combines the efficacy of a contrast

agent with an adhesion molecule to target the contrast directly to the

desired region. Current ultrasound contrast agents are encapsulated mi-

crobubbles and have demonstrated effectiveness in cardiology and radi-

ology. These contrast agents become identifiers of a specific molecular

signature either by their preferential uptake by a physiologic system or

by specific targeting of the agent through incorporation of adhesionmol-

ecules into the microbubble shell. Targeted ultrasound contrast agents

provide an opportunity to image physiology or pathology that might

be otherwise difficult to distinguish from the surrounding tissue without

targeted contrast enhancement. This talk proposes the multi-functional

microbubbles employed with ultrasound for drugs delivery/release, me-

chanical cell destruction, and US/MRI targeted imaging applications,

thus presenting a new strategy for ultrasound theranostics.

T4-14-IN11
CEUS Beyond the Liver: Vascular Application.
EFSUMB Guidelines and Personal Experience

Vito Cantisani, MD, PhD

EFSUMB, Italy

Recently EFSUMB produced the update of non-liver applications

recommendations including stenosis carotid evaluation and abdominal

aortic evaluation. Themost recommended indication is the identification

and classification of endoleak.

Endo vascular aortic repair [EVAR] is performed with low peri-

operative morbidity and mortality rate and short hospital stay. How-

ever, EVAR needs a close and lifelong imagining surveillance for a

timely detection of possible complications including endoleaks,

graft migration, fractures, and enlargement of aneurysm sac size

with eventual rupture. Contrast enhanced computed tomography

[CTA] is actually considered the gold-standard in EVAR follow-

up, but it is accompanied with radiation burden and renal injury

due to the use of contrast media. In the last two decades several

studies have shown the role of contrast enhanced ultrasound

[CEUS] in post-EVAR surveillance, with very good diagnostic per-

formance, absence of renal impairment, and no radiation, accompa-

nied by low costs, in comparison with CTA. In numerous

prospective studies and meta-analyses the detection and character-

ization of endoleaks with CEUS is comparable to that of CTA im-

aging. Nowadays, in the EVAR surveillance novel strategies which

involve CEUS with a central role, are suggested by several authors

and applied in many institutions. I will present a comprehensive

overview and analyses of the literature on the CEUS state-of-art

imagining of EVAR follow-up, with its technique, findings, diag-

nostic accuracy, and its role in the follow up program.
T4-14-IN12
EFSUMB Non-Hepatic CEUS Guidelines – an
Update

Paul Sidhu

King’s College London

The use of contrast enhanced ultrasound is limited by a narrow

licensing regulation, where there is restriction to the heart, breast, liver

and peripheral vascular. Nevertheless, many practitioners employ

CEUS ‘off-label’ in many areas, notably the kidneys, pancreas, aorta

and bowel. All these areas currently are ‘off-label’ but this does not

prevent dedicated practitioners from developing the usefulness of

CEUS in clinical diagnostic procedures. The wealth of experience al-

lows the confident use of CEUS in many areas that are currently ‘off-

label’. The recognition of this development by EFSUMB resulted in

the first non-hepatic guidelines published in 2012, which detailed

the many areas of CEUS practice outside conventional practice and

presented the current evidence for safety and efficacy. There has

been further development in the non-hepatic use of CEUS and new

guidelines published in 2017. The new guidelines presents consolida-

tion with more evidence in many areas of the usefulness of CEUS, pre-

sents the scientific data, and makes recommendations based on this

evidence. These EFSUMB guidelines will allow confident evidence

based management of the clinical practice of using CEUS ‘off-label’

to the benefit and safety of patients.

T4-14-IN13
CEUS Guidelines: Evidence Based Medicine or off
Label Use?

Christian Pállson Nolsøe, Asc Prof, MD, PhD

WFUMB President Elect, Diagnostic Radiologist, Ultrasound Section,

Division of Surgery, Dep of Gastroenterology, Herlev Hospital,

Copenhagen Academy for Medical Education and Simulation,

University of Copenhagen, Denmark

WFUMB and EFSUMB as a joint venture in 2013 published CEUS

guidelines simultaneously in UMB and UiM entitled ‘‘Guidelines and

Good Clinical Practice Recommendations for Contrast Enhanced Ul-

trasound (CEUS) in the Liver –Update 2012 A WFUMB-EFSUMB

Initiative in Cooperation With Representatives of AFSUMB, AIUM,

ASUM, FLAUS and ICUS’’. These guidelines recommend CEUS as

the first method of choice after conventional ultrasound for the diag-

nostic work-up of focal liver lesions. Recommendations are based

on the results of multiple case series most of which are single center

studies with few large multicenter design published. Also available

are few systematic reviews and meta-analyses. The use of and indica-

tions for CEUS has kept growing throughout the last two decades and

an increasing number of new indications for CEUS with a range of

new applications has been implemented. Most of these are off-label in-

dications. A PubMed search identified studies evaluating CEUS. Most

are rather small with only eight published studies evaluating more than

200 focal liver-lesions. Available CEUS Guidelines are based on these

results and an evaluation of overall performance and evidence of

CEUS with special emphasis on diagnosis of malignant liver lesions

will be presented.

T4-14-IN14
A Phase 3 Multicentre, Randomised, Comparative
Study of the Efficacy and Safety of Sonazoid and SonoVue

in Subjects with Focal Liver Lesions Undergoing Pre- and

Post-Contrast Ultrasound Imaging

Yuxin Jiang,1 Ke Lv,1 Ping Liang,2 Huixiong Xu,3 Lianfang Du,4

Xiaoyan Xie,5 Christina Kalli,6 Geir Torheim,6

Wenping Wang7
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Hospital, 3Shanghai Tenth People’s Hospital, 4Shanghai General

Hospital, 5The First Affiliated Hospital, Sun-Yat sen University, 6GE

Healthcare, 7Zhongshan Hospital Fudan University

Purpose: To compare the efficacy and safety of SonazoidTM and Sono-

Vue� in subjects with focal liver lesions (FLLs).

Materials and Methods: The study was conducted at 17 centres in

China and Korea. A total of 424 subjects were randomised to recei-

vea single injection of either Sonazoid (0.12 mL microbubbles/kg)

or SonoVue (2.4 mL) for contrast-enhanced ultrasound (CEUS)

assessment scans. Three blinded readers evaluated the pre- and

post-contrast images.Contrast-enhanced CT (CE-CT), CE-MRI, or

biopsy provided the reference diagnosis. Safety variables were as-

sessed4 hours after injection, with follow-up at 24 and 72 hours.

Results: There was statistically significant improvement in

specificity with Sonazoid for all 3 Readers (p50.0093) and for

Reader 1 (p50.0023) and Reader 2 (p50.034) with SonoVue in target

focal liver lesion diagnosis as benign or malignant. There was a

statistically significant improvement in accuracy for Reader

2(p50.033) with Sonazoid and for Reader 1(p50.012) with Sono-

Vue. Sensitivity was generally somewhat higher pre-contrast than

post contrast for both Sonazoid and SonoVue. Across all 3 readers So-

nazoid and SonoVue were similar in diagnosing FLLs as benign or

malignant.

Treatment-Emergent AEs (TEAEs) were recorded for 55 (13%) of

subjects and the majority were mild in intensity. No serious AEs or

deaths occurred in this study.

Conclusion: This study indicated that the efficacy of Sonazoid in diag-

nosing FLLs as benign or malignant was similar to that of SonoVue.

Both contrast agents were well tolerated.

Keywords:Contrast-enhanced ultrasound, focal liver lesions, Sonazoid,

SonoVue, efficacy, safety
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Current Status and Prospectives of CEUS in Taiwan
Yi-Hong Chou,1,2 Jui-Ting Hu,3 Shih-Jer Hsu,4 Ja-Der Liang,5
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of Medicine, National Yang Ming University, Taipei, Taiwan,
2Department of Medical Imaging and Radiological Technology, Yuanpei

University of Medical Technology, Hsinchu, Taiwan, 3Liver center,

Cathay General Hospital, Taipei, Taiwan, 4Department of Internal

Medicine, National Taiwan University Hospital Yun-Lin Branch,

Yun-Lin, Taiwan, 5Department of Internal Medicine, National

Taiwan University Hospital, National Taiwan University College of
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The clinical experiences of Levovist (Schering AG, Germany) in

Taiwan (1996) were promising in the characterization of focal liver tu-

mors. Although effective in the application in various organs, Levovist

has certain shortcomings, e.g., shorter longevity of the echo-enhancing

effect and incapability of being satisfactorily with harmonic imaging

techniques with these limitations. Levovist was withdrew from Taiwan

market in 2003. Since there was a general consensus that contrast-

enhanced US (CEUS) may facilitate an accurate US diagnosis and can

overcome the limitation of conventional US imaging, it was believed

CEUS should be introduced to Taiwan. SonoVue, Definity, and Sona-

zoid are three of the more successful contrast agents in the past 10-15

years. SonoVue have been widely used in Europe and parts of Asia

and Sonazoid is now in the process to obtain approval to be used in Asian
countries out of Japan, Korea, and Taiwan, as well as America. Definity

is now in the process to get approval in Taiwan. Other echopharmaceut-

icals are now designed to change the attenuation or impedance of sound

for enhancing the differentiation of signals of a target organ from that of

the surrounding tissue.

During the past 9 years, a lot of efforts have been made to introduce

USCA into the Taiwan healthcare community. In order to conduct a pilot

study to convince Taiwan Food and Drug Administration (TFDA) for the

possible approval of USCA to be used in Taiwan, three manufacturers

(SonoVue, Sonazoid, and Definity) were invited to survey the Taiwan

market. Finally, GE Healthcare got the first chance to convince the sub-

committee of USCA (under the umbrella of Commission of Research

and Development of Medical Ultrasound, Chinese Taipei Society of Ul-

trasound in Medicine, CTSUM). And Sonazoid was the priority agent

accepted by CTSUM.

We expect with the wide applications of USCA in Taiwan, more

experience can be accumulated. The subcommittee of USCA with its

40 committee members subspecialized in different fields (e.g., gastroen-

terology, gynecology, cardiovascular, small parts, neurology, pediatric,

etc.) will conduct more studies to find out other utilities of CEUS to

benefit patients.

T4-15-IN08
The Very Early Phase Hemodynamics of
Hepatocellular Carcinoma Using Contrast-Enhanced

Ultrasonography with Sonazoid

Akiko Saito1,2

1Gastroenterology and Hepatology, Japanese Red Cross Medical

Center, 2Institute of Gastroenterology, Tokyo Women’s Medical

University

CT and EOB-MRI are in common use worldwide for diagnosing

hepatocellular carcinoma (HCC). However, we initially employ

contrast-enhanced ultrasound (CEUS) with Sonazoid, yielding

clear enhanced real-time images with minimal contrast agent use

with no adverse events. Starting in 2007, approximately 2000 he-

patic nodules were examined by CEUS with Sonazoid. Nodule he-

modynamics were observed with special attention to the pure

arterial and early portal phases up to 1 min after Sonazoid injection

(0.01ml/kg) followed by a subsequent phase up to 30 minutes. We

analyzed enhancement characteristics using inflow-time mapping,

arterial capture or a time-intensity curve and calculated covari-

ance-adjusted sensitivities for 143 pathologically confirmed nod-

ules (118 HCC and 25 benign nodules) in 143 patients. As to the

poorly differentiated (PD) HCC, which showed three enhancement

patterns, the likelihood of a nodule being PD was 65% with the

most frequent pattern, i.e. hypo-hyper-hypo. All moderately differ-

entiated (MD) HCC were hyper in the pure arterial and hypo in the

subsequent phase. The differences among the likelihoods of being

MD depended on the enhancement seen in the early portal phase.

Well-differentiated (WD) HCC showed several complex patterns

but 68% were hypo in the arterial phase. If the three phases were

all hypo or hypo-iso-iso, nodules were WD. Most benign nodules

were hyper in both the pure arterial and the early portal phase.

CEUS with Sonazoid revealed remarkable hemodynamic differ-

ences among hepatic nodules, possibly reducing the need for tumor

biopsy.

T4-15-IN09
CEUS & Fusion & Interventional US: Symbiotic
triplets or useless gadgets?

Christian Pállson Nolsøe, Asc Prof, MD, PhD
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The use of CEUS in combination with image fusion techniques has

expanded the field of interventional ultrasound and established new pos-

sibilities in patient management and diagnostic capabilities.

CEUS is a powerful diagnostic tool due to excellent time resolution

and the possibility to keep a suspected lesion in the scanning plane

throughout the entire contrast study. This feature frequently results in

CT negative metastases being diagnosed with CEUS.

Fusion ultrasound is a new medical application of image fusion,

whereby US images are presented simultaneously with corresponding,

previously acquired images obtained from other imaging modalities

such as CT, PET or MRI.

CEUS and fusion, and especially the combination of the two,

may become decisive factors in liver imaging with the positive

consequence that biopsy may be reserved to a limited number of

equivocal cases.

In case of non-operability, however, biopsy of lesions seen at CT,

PET or MRI remains mandatory to confirm malignancy before chemo-

therapy or image-guided ablation with RF, MW, cryo or similar tech-

niques. Here the combined use of CEUS and fusion may enable

biopsy of otherwise ultrasound invisible lesions.

CEUS and FUS performed before and after ablation procedures

improve the succesrate.

Use of CEUS and fusion may change the classic indications for bi-

opsies and reduce the number of diagnostic biopsies. US-guided bi-

opsies, however, will still be required in case of equivocal findings

and likely will continue to serve as Gold-Standard. In addition, CEUS

may visualize bleeding related to interventional US thus reducing the

risk of severe complication.

Interventional US has countless applications and above recent

technological achievements have provided new valuable elements

to its use.

T4-15-IN10
US-USOverlay Fusion Imaging in the Evaluation of
Treatment Response After RFA

Masatoshi Kudo, MD

Dept. Gastroenterology and Hepatology Kindai University Faculty of

Medicine

Recent advancements in technology permit two-dimensional (2D)

multiplanar reconstruction images of CT or MRI to display in the same

plane as US images in real time. It was reported that fusion imaging–

guided RFA was useful in the treatment of hepatic malignancies that

were inconspicuous on B-mode US. Moreover, the application of fusion

imaging allows display of the tumor before and during/after ablation on

the same US images side by side, and the imaging overlays can show

the tumor image before ablation within an ablated hyperechoic zone in

real time. Therefore, the image overlay of US–US fusion imaging can

visualize the ablative margin three dimensionally according to the US

probe action.

We have developed US–US overlay fusion imaging in RFA for hepa-

tocellular carcinoma. US–US fusion imaging has 3 clinical applications

in RFA therapy. The first is the real-time monitoring of RFA lesion for-

mation. Clinicians can employ B-modeUS to observe the bubble-related

hyperechoic region and preliminarily evaluate the ablation zones

comparing the pre-ablation image of the tumor using US–US fusion

imaging.

The second application is related to decision making about additional

ablation. We could confirm any lesion with a poor ablative margin dur-

ing the session, and then extend the necrotic area by additional ablation.
The third is visualization of the safety margin on US. Although the

endpoint of conventional RFA cannot be based on objective evidence

with US, US–US fusion imaging offers an evidence-based quality

improvement in RFA therapy. In conclusion, US–US fusion imaging

could show tumor images before ablation and the ablative area on US

in real time. The image overlay of US–US fusion could visualize the

ablative margin of RFA on US. Therefore, US–US fusion imaging can

contribute to RFA therapywith a safety margin, that is, the so-called pre-

cise RFA.

T4-15-IN11
CEUS for Pancreatobiliary Diseases
Masatoshi Kudo, MD

Dept. Gastroenterology and Hepatology Kindai University

Faculty of Medicine

Recent advancements in technology permit two-dimensional (2D)

multiplanar reconstruction images of CT or MRI to display in the

same plane as US images in real time. It was reported that fusion imag-

ing–guided RFAwas useful in the treatment of hepatic malignancies that

were inconspicuous on B-mode US. Moreover, the application of fusion

imaging allows display of the tumor before and during/after ablation on

the same US images side by side, and the imaging overlays can show the

tumor image before ablation within an ablated hyperechoic zone in real

time. Therefore, the image overlay of US–US fusion imaging can visu-

alize the ablative margin three dimensionally according to the US probe

action.

We have developed US–US overlay fusion imaging in RFA for hepa-

tocellular carcinoma. US–US fusion imaging has 3 clinical applications

in RFA therapy. The first is the real-time monitoring of RFA lesion for-

mation. Clinicians can employ B-modeUS to observe the bubble-related

hyperechoic region and preliminarily evaluate the ablation zones

comparing the pre-ablation image of the tumor using US–US fusion

imaging.

The second application is related to decision making about additional

ablation. We could confirm any lesion with a poor ablative margin dur-

ing the session, and then extend the necrotic area by additional ablation.

The third is visualization of the safety margin on US. Although the

endpoint of conventional RFA cannot be based on objective evidence

with US, US–US fusion imaging offers an evidence-based quality

improvement in RFA therapy. In conclusion, US–US fusion imaging

could show tumor images before ablation and the ablative area on US

in real time. The image overlay of US–US fusion could visualize the

ablative margin of RFA on US. Therefore, US–US fusion imaging can

contribute to RFA therapywith a safety margin, that is, the so-called pre-

cise RFA.

T4-15-IN12
CEUS of Problematic Renal Masses: Comparison
with CECT and CEMRI

Seung Hyup Kim, MD

Department of Radiology, Seoul National University Hospital

Ultrasound (US) is often the first-line imaging modality in the

evaluation of the renal masses. If the findings of a renal mass do

not meet all of US criteria of a simple cyst, it should be character-

ized further. Usually characterization of indeterminate renal masses

is well done with CT or MRI, but sometimes it is inconclusive on

these imaging techniques. In thoses cases and in patients to

whom radiation exposure or use of iodine or gadolinium contrast

agents is undesirable, contrast-enhanced US (CEUS) may be a valu-

able alternative to evaluate those problematic renal masses. CEUS

may replace CECT or CEMRI if the patient has marginal or poor

renal function, hypersensitivity to iodine contrast agent, or fear

of radiation exposure.
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CEUS has long history in medical US but drew attention only

recently. With the first generation microbubble agents several studies

showed added value of CEUS as compared to the conventional Doppler

US. We reported that CEUS provided better visualization of tumor

vascularity in indeterminate cystic renal lesions than other imaging mo-

dalities using a first-generation agtent. The most important limitation of

the first generation agent was that it could not provide an enough dura-

tion of contrast enhancing effect. With introduction of the second gen-

eration microbubble agents with better stability and duration of

contrast effect, CEUS examination became a practical alternative of

CECT or CEMRI in evaluation of problematic renal masses. We do

not think that CEUS will be used routinely in US examination of renal

masses like contrast enhancement is routine in CT for renal masses.

However, we are sure that CEUS will be a valuable imaging technique

if it is used in well selected cases of problematic renal masses. In eval-

uating problematic renal masses, CEUS may reveal findings that were

not seen or confirm findings equivocal at other imaging studies. Results

of CEUS can be analyzed qualitatively as to the presence or absence of

enhancement, vascular pattern and heterogeneity etc. Quantitative anal-

ysis can be done on peak intensity, time to peak, and rate of wash-in and

wash-out, etc.

T4-15-IN13
Artificial Intelligence for Liver CEUS: the Initial
Experience

Hui-Xiong Xu,1 Le-Hang Guo,1 Jun Shi2

1Department of Medical Ultrasound, Shanghai Tenth People’s Hospital,
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Information Engineering, Shanghai University, Shanghai, 200444, China

Objective: In this work, we propose to develop a two-stage multi-

view learning framework based computer-aided diagnosis (CAD)

for liver tumors with only three typical CEUS images selected

from three phases.

Materials and Methods: In the first stage, the deep canonical corre-

lation analysis (DCCA) is performed on three image pairs between

arterial and portal venous phases, arterial and delayed phases, respec-

tively, which will generate totally six-view features. While in the sec-

ond stage, these multi-view features are then fed to a multiple kernel

learning (MKL) classifier to further promote the predictive diagnosis

result. The proposed DCCA-MKL algorithm is then evaluated on 93

patients.

Results: The proposed DCCA-MKL algorithm achieved the mean

classification accuracy, sensitivity and specificity of 90.41 6 5.80%,

93.56 6 5.90% and 86.89 6 9.38%, respectively. Moreover, it

improved by at least 0.99% and 2.00% using this algorithm compared

with all other ones in terms of accuracy and sensitivity, respectively.

Conclusion: The experimental results indicate that DCCA-MKL algo-

rithm achieves best performance for discriminating benign liver tumors

from malignant liver cancers.

T4-15-IN14
Contrast-Enhanced Ultrasonography: the
Experience of Peking University Cancer Hospital

Keynote Speech
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Clinical Usefulness of Contrast-Enhanced
Ultrasound and Fusion Imaging in Ablation Treatment

of Liver and Pancreatic Cancer

Fuminori Moriyasu, M.D., Ph.D.

Center for Cancer Ablation Therapy, Sanno Hospital, Tokyo, Japan
Ablation therapy for liver and pancreatic cancer is performed under

ultrasound imaging guidance. Contrast-enhanced ultrasound (CEUS) is

used for tumor delineation and efficacy evaluation in local ablation ther-

apy. Sonazoid gives us long lasting Kupffer phase imaging in which bub-

ble signals are emitted from Kupffer cells after phagocytosis. Vascular

phase imaging is used for differential diagnosis of the tumor and Kupffer

phase imaging is used for delineation of the tumor and ablation area.

At the same time, ultrasound fusion imaging with CT, MRI and PET

has an important role in the safe and effective ablation therapy. Multi

planar reconstruction (MPR) imaging of these modalities which is

consistent with real time ultrasound imaging can cover weak points of

ultrasound imaging.

Needle navigation technology is also indispensable to monitor the

needle tip during puncturing and ablation procedures evenwhen the nee-

dle tip could not be visualized well on real time ultrasound imaging.

RFA and MWA for liver cancers and IRE (irreversible electropora-

tion, NanoKnifeTM) for pancreatic cancer can be performed safely and

effectively using contrast-enhancedultrasound and fusion imaging

technologies.
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Hepatic Nodules in Liver Cirrhosis: US and CEUS
Byung Ihn Choi, M.D.

Radiology, Chung-Ang University Hospital, Seoul, Korea

Hepatocellular carcinoma (HCC) is the 6th most common malig-

nancy worldwide, 6% of all cancer. Unfortunately, HCC is a devastating

cancer with 5year survival less than 5%. Among risk factors of HCC,

liver cirrhosis and hepatitis B, C Virus are most important.

Liver cirrhosis is a diffuse hepatic parenchymal process with exten-

sive fibrosis and regenerative nodule formation and irreversible.

In the management of hepatic nodule in liver cirrhosis, early diagnosis

and treatment is necessary. For this purpose, understanding of hepatocarci-

nogenesis is important. There are two pathways, one is de novo pathway and

the other is multistep pathway. De novo pathway is a development of HCC

without background of chronic liver disease or liver cirrhosis. Multistep

pathway is a development of HCC in the background of liver cirrhosis

from regenerative nodule (RN) through dysplastic nodule (DN), eHCC to

advanced HCC. Cellular and histopathologic change in hepatocarcinogene-

sis fromRN toHCC include iron, glycogen, copper, and fat, vascularity, bile

duct and Kupffer cell change. These cellular and histopatologic change can

be visualization on imaging.

For hepatic nodule, US techniques have been continuously

evolved during the recent several decades from static B-scan imaging

going through real-time imaging, Doppler imaging, elastography

volumetric imaging and finally to virtual US and contrast imaging.

US role for hepatic nodule in liver cirrhosis includes surveillance

of hepatic nodule for early diagnosis of HCC, differential diagnosis

hepatic nodule, intrahepatic staging of advanced HCC, evaluation of

vascular lesions and portal thrombi, evaluation of liver transplanta-

tion, and planning, guidance & monitoring of biopsy and ablation

of liver cancer. For detection of hepatic nodules, gray scale US is a

screening and surveillance test with acceptable sensitivity and spec-

ificity, but, US shows poor performance in advanced contracted liver

cirrhosis with poor depiction rate, less than 30 %. Grayscale US is

sometimes useful for the Dx of liver nodule, particularly with char-

acteristic findings. If the lesion shows peripheral halo, mosaic pattern

and lateral shadowing, these findings are indicative of HCC. But, in

many cases, findings of grayscale US are not specific. Doppler US

can be used, and sometimes, it is useful, but in many cases of small

nodule, Doppler US is not specific. In such a case, US contrast agent

is useful to make a correct Dx of hepatic nodule. With an US contrast

agent, we are able to make a dx. by demonstrating hemodynamic

change of hepatic nodule in multiphasic images.
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There are two techniques of contrast-enhanced US. One is high MI

and the other is low MI imaging. High MI imaging is no longer used.

Low MI imaging using second generation contrast agents such as Sono-

vue or Definity, is a continuous bubble imaging and is useful in vascu-

larity assessment. Another contrast agent, Sonazoid, is available in

Japan, and Korea. This agent is taken up by Kupffer cells. So, we can

evaluate hepatic nodule in vascular phase as well as Kupffer (post

vascular) phase with this contrast agent. Advantages of CE US over

CT/MR are high sensitivity to contrast, real-time imaging, disruption-

replenishment sequence, no renal excretion, no ionizing radiation,

purely intravascular contrast, as you see in this diagram by Dr Wilson

from Canada. Other advantages of CE US are ready availability, low

cost, excellent patient’s compliance, and possible repeated exams with

short intervals.

Recently loco-regional treatment of HCC is rapidly progressing. For

local therapy, chemical ablation including ethanol injection is now re-

placed by thermal ablation such as radiofrequency ablation (RFA), mi-

crowave or high intensity focused US (HIFU). For regional

(intravascular) therapies, in addition to conventional TACE, TACE

with drug eluting beads or radioembolization is now investigated. The

role of US for Tx is planning before Tx, targeting, monitoring and con-

trolling during Tx, and assessing response after Tx for early detection of

recurrence.

In summary, for focal liver lesion, US improves lesion detection, al-

lows lesion characterization, reduces the need for CT/MR, and US has

been introduced into guidelines, and improves patient management.

For assessment of treatment response, US allows intra-and post-proce-

dural evaluation, and is useful in patient follow-up after therapy as an

alternative to CT/MR evaluation.
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Imaging of pathologies of the aorta by
contrast-enhanced ultrasound

Dirk Clevert

Interdisciplinary Ultrasound-Center, Department of Clinical Radiology

and Surgery, Klinikum Grosshadern, University of Munich, Munich,

Germany

Abnormalities of the abdominal aorta may represent a diagnostic

challenge in patients both with acute and chronic clinical symptoms.

In addition to the examination using color coded duplex ultrasound,

contrast enhanced ultrasound (CEUS) with low-mechanical-index

(low MI) may contribute in achieving a precise diagnosis. Most of these

patients will be treated by endovascular aneurysm repair. Endoleaks

following endovascular aneurysm repair (EVAR) are common.

Contrast-enhanced ultrasound (CEUS) is a promising new method for

the diagnosis and follow-up of endoleaks. CEUS with SonoVue� allows

a rapid and noninvasive diagnosis in the follow-up after EVAR. The

sensitivity and specificity of conventional ultrasound, compared to the

MS-CTA is estimated up to 33-63% and 63-93%. These values can be

increased through the use of CEUS in up to 98-100% (sensitivity) and

82-93% (specificity).

This presentation describes the etiology, classification and

importance of different abnormalities of the abdominal aorta and the

types of endoleaks. The value of CEUS in this clinical scenario will

be discussed.
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The Difference between Conventional Doppler and
New Advanced Doppler (Superb Micro-Vascular

Imaging) and Contrast Harmonic Ultrasound and

Contrast SMI on Breast Ultrasound

Dr. Kazutaka Nakashima

Kawasaki Medical School
It is very important to know the vascularity in or around tumor

for the diagnosis and selection of treatment. But we don’t know the

tumor vascularity enough, because of poor diagnostic tool for this

area. Recently new techniques of vascular evaluation, new

advanced Doppler system, such as SMI, Angio+, and contrast ultra-

sound systems, such as Contrast Harmonic and Contrast SMI.

These system have high sensitivities and capabilities to observe

the slow or small vascular flow. Now we can research the small

vascularity with these equipment. But there are some problems,

the capacities of these equipment are same sensitivities and the

observable flow is a small vessels or artery or slow vessels or artery.

What is the difference of intra-tumoral follow and around tumoral

flow?

In this presentation, I will show the image of conventional Doppler

and new advanced Doppler (SMI/Angio+) and Contrast Ultrasounds

(Contrast Harmonic/Contrast SMI), and some pathological images

together, to consider the difference of each tools.
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Reporting and Data System (CEUS LI-RADS)
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Hepatocellular carcinoma (HCC) is the 5th common cancer and

2nd leading cause of cancer death worldwide. All society guidelines

support the use of imaging to establish the noninvasive diagnosis of

HCC without confirmatory biopsy if imaging is definitive. There-

fore, accurate imaging is vital in HCC patient management. The

American College of Radiology (ACR) endorsed the Liver Imaging

Reporting and Data System (LI-RADS) for standardized reporting

and data collection of computed tomography (CT) and magnetic

resonance (MR) imaging for hepatocellular carcinoma (HCC) in

high-risk patients in 2011 [http://www.acr.org/quality-safety/

resources/LIRADS]. Originally developed for CT and MRI, LI-

RADS was expanded in 2016 to include CEUS coincident with

the approval in the United States of a microbubble contrast agent

for liver imaging (Lumason�, known as SonoVue� in Europe

and elsewhere). CEUS LI-RADS currently includes 8 categories

to codify the probability of HCC based on imaging. The categories

range from definitely benign (LR-1) to definitely HCC (LR-5). Ob-

servations categorized as LR-5 can be managed as HCC without

histological confirmation. CEUS LI-RADS also includes a separate

category (LR-M) for observations that are definitely or probably

malignant, but with imaging features not specific for HCC. The dif-

ferential diagnosis for such lesions includes atypical HCC and in-

trahepatic cholangiocarcinoma (ICC); biopsy may be needed to

distinguish these possibilities. LR-TIV (tumor in vein) is assigned

for observations with definite tumor in vein, even if a parenchymal

component is not identified at imaging; biopsy is not needed to

http://www.acr.org/quality-safety/resources/LIRADS
http://www.acr.org/quality-safety/resources/LIRADS
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confirm the vascular invasion but may be needed to determine the

underlying tumor type. LR-NC (not categorizable) is assigned to

observations that cannot be categorized due to image degradation

or omission. The details of categories, algorithm, major features,

and ancillary features can be downloaded from the ACR website

(https://www.acr.org/Quality-Safety/Resources/LIRADS). The pre-

sentation will summarize the updated version of CEUS-LI-RADS

(v2017).

1. Dietrich CF, Kono Y, Cosgrove D, Jang HJ, Kim TK Piscaglia
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Contrast-Enhanced EUS: A Preliminary Report of
Definity Experience

Chien-Hua Chen

Show-Chwan Memorial Hospital, Taiwan

The use of microbubble contrast agents has improved the detec-

tion and characterization of the intralesional vascularity. The appli-

cation of the contrast agents in combination with modern

ultrasonographic techniques such as harmonic imagings is widely

used and it offers substantial advantages for better differentiation,

localization, and post-treatment assessment of the target lesions.

Moreover, endoscopic ultrasound (EUS) can assess the intra-

abdominal lessons without the interference of abdominal fat or

bowel GSD. However, contrast-enhanced EUS cannot completely

replace tissue acquisition to ascertain the tumor nature, particularly

for the solid pancreatic tumors.

Mastering the technique of EUS and the pathophysiology of

the examined target lesion will improve the accuracy of contrast-

enhanced EUS. The enhanced phases of liver tumors are cumber-

some and include arterial, venous, and parenchymal phases.

However, the enhanced phases of the other visceral organs only

consist of arterial and venous phases. Moreover, most studies of

the other visceral organs focus on the arterial phase. Definity,

with durability more than 5 minutes, is a good choice for contrast

agent used in contrast-enhanced EUS.

T4-15-IN02
Intradermal Contrast-Enhanced Ultrasound
Guided Fine Needle Aspiration Biopsy on Sentinel

Lymph Nodes: Preoperative Diagnostic accuracy

in Breast Cancers

Qingli Zhu,1 Jing Zhang,1 Jing Zhao,1 Zhilan Meng,2 Yidong Zhou,3

Hui Zhang,2 Chenyang Zhao1
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College, Beijing 100730, China, 2Department of Pathology, Peking
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and Peking Union Medical College, Beijing 100730, China,
3Department of Breast Surgery, Peking Union Medical College

Hospital, Chinese Academy of Medical Sciences and Peking Union

Medical College, Beijing 100730, China
Background: To explore the diagnostic value of pre-operative contrast-

enhanced ultrasound (CEUS) combined with fine needle biopsy (FNA)

of sentinel lymph nodes (SLNs) in breast cancer patients.

Methods: The 63 consecutive patients with biopsy-proved breast

cancer were enrolled. Two radiologists performed the procedure

of axillary sentinel lymph nodes CEUS with intradermal microbub-

ble injection. After the first enhancing axillary lymph node was

localized, US-guided FNA was performed preoperatively. Methy-

lene blue and indocyanine green were injected intradermally peri-

areola to identify the SLN(s) during the operation. Enhancing

patterns of SLN(s) and FNA results were compared with the final

histopathological diagnosis.

Results: In 60 of 63(95.2%) patients, 73 SLNs were successfully

identified by CEUS. SLNs CEUS enhancement pattern demon-

strated as homogeneous, heterogeneous enhancement and no

enhancement. 25 (34.2%) SLNs were enhanced homogeneously,

and their FNA showed 23 negative and 2 suspicious, but all of

them were negative on the final histopathologic examination. Het-

erogeneous enhancement was seen in 42(57.5%) SLNs. Among

them FNA detected 9 metastatic SLNs, and the following histopath-

ologic examination recognized 6 more of metastasis. All of the 6

unenhanced SLNs were involved both on FNA and histopathologic

examination. If we use the heterogeneous enhancement or nonen-

hancement and FNA positive or suspicious as the diagnostic stan-

dard of SLN metastases, the sensitivity, specificity, positive

predictive value and negative predictive value and accuracy were

71.4%, 100%, 100%, 89.7% and 91.8%.

Conclusions: CEUS enhancement pattern combined with FNA proved

to be a feasible and accurate procedure to recognize the metastatic

SLNs of breast cancer patients with clinical negative axilla

preoperatively.

Key words: Sentinel lymph node (SLN), Contrast-enhanced ultraso-

nography (CEUS), Fine needle biopsy (FNA), Breast cancer.

T4-15-IN03
Contrast Imaging Methods by Using Sonazoid for
Chronic Liver Disease

Naohisa Kamiyama,1 Noritaka Wakui2

1Ultrasound Division, GE Healthcare Japan, 2Dept of Gastroenterology

and Hepatology, Toho University Omori Medical Center

Contrast-enhanced ultrasonography allows real-time assessment

of the liver vascularity pattern and improves diagnostic accuracy

for the classification of focal liver lesions (FLLs). Since these pat-

terns vary due to the time phase after injection, it has three-dimen-

sional information (2D+time). Parametric Imaging (PI) is a method

to compact time information into a still image, i.e., one color-

coded still image can contain the same information as a long-

time movie clip.

First, PI was investigated to differentiate FLLs such as metasta-

tic tumor [1], hepatocellular carcinoma [2] and hemangioma [3] by

using Sonazoid microbubbles. We have found that the ‘‘arrival

time’’ was the most efficient parameter for the imaging, while

‘‘peak time’’ was not very clear because of the accumulation of So-

nazoid into the liver parenchyma. Second, PI has been investigated

to quantify chronic liver disease (CLD), such as fibrosis stage [4],

obstructive jaundice [5]. It has a potential of functional imaging

rather than morphological imaging, quantifying the balance be-

tween the portal vein and the hepatic artery etc.

Another application of the PI is used in the post-vascular phase

(Kupffer phase). A high-MI transmission breaks Sonazoid bubbles in

the liver parenchyma. The depth of bubble disappearance relates to

the concentration of bubbles in the Kupffer cells, which has a potential

of the grading of hepatic fibrosis or planning of the output level of the

RF-ablation [6].

https://www.acr.org/Quality-Safety/Resources/LIRADS
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Enterovesical fistula is a relatively rare condition complicating

Crohn’s disease (CD), often requiring surgical treatment [1]. Ascer-

taining the presence of fistula and visualization of its anatomy are

important for undertaking a decision for surgery and may impact the

operative strategy. However, conventional x-ray studies often fail to

demonstrate the fistula tract. Ultrasonography (US), computed tomog-

raphy (CT) and magnetic resonance (MR) imaging have a high sensi-

tivity and specificity for the diagnosis of intra-abdominal fistulas, with

similar diagnostic accuracies [2]. However, these methods may still

fall short of detection of occult and complex fistulas and/or delineating

their tracts. Intra-cavitary contrast-enhanced ultrasound (IC-CEUS)

was recently proved useful for detecting biliary tract and perianal fis-

tula by locally-injected contrast agent [3-4]. Compared with CT and

MR, IC-CEUS has the advantages of non-ionizing radiation and

cost-efficacy. We describe the feasibility of IC-CEUS for detection

of entero-vesical fistula in a patient with CD using surgery as reference

standard.

Our center is one of the starting area of the first domestic CD

bowel ultrasound unit, has accumulated more than 600 cases, this pa-

per reviews the literature at home and abroad, and combined with the

ultrasonic diagnosis and the experience with abdominal abscess

on CD interventional therapy – catheter drainage in 30 cases is

discussed.

T4-15-IN05
Early Changes in Contrast Enhanced Ultrasound
Predict for Pathologic Response to Chemotherapy

in an Animal Tumor Model

Dr. An-hua Li, Jian-wei Wang
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Objective: The purpose of this study was to examine CEUS whether

could earlier predict pathologic response to chemotherapy than morpho-

logic method in a MCF-7 tumor model.

Methods: Twenty MCF-7 breast cancer bearing nude mice were

included in this study. Animals received either adriamycin or a

control substance were imaged before and after treatment with an

ultrasound scanner after bolus injection of SonoVue. Dynamic

contrast enhanced ultrasound was performed at pretherapy,

Day 3, Day 5 and Day 7 after adriamycin administration. Regions

of interest within the tumor were analyzed off-line to determine

perfusion parameters including peak enhancement (PE), area under
the curve of wash-in (WIAUC), wash-in rate (WIR), wash-in perfu-

sion index (WIPI) and quality of fit (QOF). The section equivalent

to ultrasound imaging plane was stained with Hematoxylin and

Eosin to allow for assessment of tumor cell density and Ki67 for

situation of tumor proliferation, CD34 for tumor micro-vascular

density.

Results: There were no significant differences in tumors perfusion

and tumor volumes before treatment. Treatment with adriamycin re-

sulted into a significant decrease in PE, WIAUC, WIR and WIPI in

comparison with control group (P , 0.05) at Day 3, when there was

no significant difference in tumor volume. The volume of treated tu-

mors was significant smaller than that of control tumors (P , 0.05)

at day 7. The tumor cell density estimated by pathology slice was

significantly lower in treated tumors than in control tumors at day

7 (P , 0.05). The positive Ki67 cell density and CD34 estimated

by pathology slice were also significantly lower in treated

tumors than in control tumors at day 7 (P , 0.05). The correlation

between micro-vascular and perfusion parameters was obvious

(P , 0.05).

Conclusions: Changes in tumor micro-vessel functionality as de-

picted by CEUS early on after starting adriamycin -based chemo-

therapy can predict final pathologic response. Contrast enhanced

ultrasound will be a new way for evaluating tumor response to

chemoth.

T4-15-IN06
The Role of CEUS in Radiofrequency Ablation of
HCC

Chen Minhua, Yan Kun, Yang Wei, Wu Wei

Background: The treatment efficiency of local thermal ablation therapy

(including through percutaneous, laparoscopic or intraoperative ap-

proaches) on hepatic malignant tumors, both HCC and liver metastases,

has been emphasized and affirmed. Unenhanced US is commonly used

to guide ablation it is easy to use and widely available. However, CEUS

can provide more important information and plays a more significant

role in ablation therapy.

1. Choose indications according to number and size of lesions: Num-

ber and size are of crucial importance to define the eligibility of the pa-

tient for treatment. CEUS is sensitive to detect small lesions which are

invisible on unenhanced US or CT, even satellite lesions of 3-5mm,

providing evidence for choosing indication. Usage of CEUS to choose

indications can reduce recurrence rate and prolong survival time

[Chen, JUM 2007].

2.Measurement of tumor size: CEUS can accurately show the dimen-

sions of tumors. The assessment of size must include the perilesional hy-

pervascular halo or area which must be included in the treatment

volume. unenhanced US cannot detect all the lesions visualized by

CECT or CEMRI, real-time CT/MRI–US fusion imaging helps define

the location, characteristics, and the size of the sonographically unde-

tectable lesions.

3. Definition of tumor margins: CEUS can depict the infiltrating

margin and the invasiveness of tumors better than unenhanced US

[Chen, CR 2007]. Precise depiction of the tumor margins by CEUS al-

lows better definition of its relationships with surrounding structures,

such as the intestines, diaphragm and gallbladder, thus helping develop

appropriate treatment strategies and reducing the risks of complications

[Chen, JVIR 2006; Chen, JUM 2007]. This is especially important for

subcapsular and exophytic tumors.

4. Assessment of degree of enhancement and homogeneity of vascu-

larity and presence of necrosis to direct ablation therapy: For liver me-

tastases, in substance phase CEUS can bemore sensitive to display small

washout lesions invisible on CECT or CEMRI, which should be posi-

tively treated by ablation. In addition, CEUS can accurately guide elec-

trode placement.
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5. Identification of blockage of tumor feeding vessels: when these are

detected with CEUS, the region where they enter the tumor should be

ablated first because a larger treatment volume can be achieved once

the main blood supply has been blocked. Subsequently, a secondary

CEUS evaluates the effect of blocking tumor feeding vessels to guide

ablation, which can increase the effective inactivation rate [Hou, WJG

2009].

6. Early diagnosis of bleeding: CEUS can precisely show

whether there’s active bleeding in liver, judge the degree of liver

damage and origin of vessel damage, direct clinical therapy or

guide puncture ablation coagulation therapy and evaluate hemostat-

ic effect. At the end of ablation, once liquid collection detected in

the front of liver, CEUS should be performed to monitor and eval-

uate bleeding.

7. The location of residual recurrence for ablation therapy: U US

can’t easily identify recurrent residual area shown on CT/MR. CEUS

can sensitively show activity area and guide puncture, which can effi-

ciently improve the second ablation treatment effect of residual recur-

rent tumors. [Minami Y, AJR 2004]

Conclusion: With the development of ablation technique and improve-

ment of its efficiency, the cases of big hepatocarcinoma, liver metastases

and residual recurrent tumors after ablation clinically requiring ablation

treatment have increased. In light of local ablation therapy challenges,

the application value of CEUS has been increasingly valued clinically.

In the course of ablation treatment, each patient needs one contrast

agent(such as Sonovue), which can be used several times. The common

dosage is 2ml-1ml-1ml-1ml or 2.4ml-1ml-1.5ml. Its effectiveness, practi-

cability and economic efficiency demonstrate that CEUS has played an

irreplaceable role in improving the ablation treatment efficiency of liver

tumors.
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Future Prospects for Contrast Ultrasound
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The Instruments: New technical approaches in ultrasound are

already having an impact on contrast imaging; the most striking

among these is planewave imaging. By abandoning focused beams

in favour of a broad insonation encompassing the field of view, an im-

age is acquired each pulse, increasing the famerate to the PRF (typi-

cally around 5,000 per second). Both linear and nonlinear Doppler

processing can be performed with coherent ensemble lengths of

around 100, producing simultaneous contrast, colour and spectral

Doppler imaging at framerates of 50-100Hz. This allows a new im-

aging mode, showing real-time anatomy, perfusion and velocity

resolved spectral and colour Doppler, greatly increasing the versa-

tility of the clinical contrast exam, particularly in fast moving struc-

tures. Efforts are already underway to implement such schemes in 3D

using matrix a array probes. A consequence of very high speed acqui-

sition is that ensembles of bubbles, or even individual bubbles, can be

tracked from frame to frame. For the former case, combining such

‘short track MIP’ imaging with curvature operators already used in

CT and MR angiography produces real time images of vessel

morphology of unprecedented quality. In the latter case, if the agent

is sufficiently sparse in tissue yet samples all of the microvessels over

time, the path of individual bubbles can be tracked to create ‘super-

resolution’ images of the perfusion bed, whose dimensions are below

the wavelength of the ultrasound, which for conventional imaging,

defines a lower limit of spatial resolution.
The Bubbles: The current generation of microbubbles were devel-

oped before the nonlinear imaging methods used to detect them

were invented. To a great extent, the resonant properties of these

bubbles which are the basis of their use in diagnosis an therapy

have come about by serendipity. Slowly, a new generation of agents

that are designed for specific applications or functionalised for bio-

logical interactions is emerging. Bubbles which are targeted with

ligands specific for inflammation, angiogenesis or thrombosis

have already been demonstrated. Bubbles can be loaded with drugs

or plasmid DNA for theranosis. Yet to date, all of these targets are

the endothelial cells that line blood vessels. While microbubbles

stay within the vasculature offer a number of advantages to contrast

ultrasound imaging, there are situations where the pattern of

extravasation of a diffusible tracer has important clinical relevance.

Liquid nano-droplets of perfluorocarbon (PFC) of a 200-400nm

diameter range can selectively diffusible through angiogenic

vascular endothelium and, due to the so-called ‘enhanced perme-

ability and retention’ (EPR) effect, accumulate in solid tumours.

An externally applied ultrasound field then ‘activates’ the droplets

into bubbles while they remain in the interstitium. Such bubbles

can not only report on tumours for diagnosis, they can in principle

be targeted to extravascular molecules (such as those expressed on

malignantly transformed hepatocytes), and may further be capable

of degrading the extracellular matrix, so driving drugs into hitherto

hard to treat solid tumours.

While the development of instruments results in rapid translation

of technological ideas to the clinic, the cycle for new drug develop-

ment is inevitably slowed by the complexity and cost and of the

regulatory process. Nonetheless, developments already apparent

in the research field assure a bright and diverse future for ultra-

sound contrast.
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Objectives: To evaluate the diagnosis performance of the American

College of Radiology Contrast Enhanced Ultrasound Liver Imaging Re-

porting and Data System (CEUS LI-RADS) version 2016 (v2016).

Methods: A total of 1610 HBV-positive patients with 1773 untreated

CEUS-detected liver nodules were analyzed retrospectively and catego-

rized as CEUS LI-RADS categories 1-5 andM (LR-1-5 and -M) accord-

ing to CEUS LI-RADS v2016. All lesions were pathologically and/or

clinically confirmed with a minimum of 1-year follow-up. The rates

of malignancy or HCC were calculated.

Results: Of 1773 lesions, 8.4% had a LR-1 and -2 assessment; 10.2%, a

LR-3 assessment; 7.4%, a LR-4 assessment; 56.5%, a LR-5 assessment;

and 17.5%, a LR-M assessment based on initial CEUS images. The ma-

lignancy rates of LR-3, -4, -5, and -M lesions were 11.0%, 87.0%,

98.9%, and 99.4%, respectively; and the HCC rates were 9.4%, 80.2%,

97.5%, and 71.0%, respectively. Of 310 LR-M lesions, 213 (68.7%,

with 192 HCCs (90.1%)) presenting as distinct solid nodules with arterial

mailto:petern.burns@utoronto.ca
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phase hyperenhancement (APHE) (in whole or in part, not rim or periph-

eral discontinuous globular enhancement), only with early (within 60 sec-

onds) or marked washout, were recategorized as LR-5. The HCC rates of

LR-5 and -M were adjusted to 96.2% and 28.9%.

Conclusions: As LR-M lesions have a high HCC rate, a recommenda-

tion of recategorizing nodules with APHE and early or marked washout

as LR-5 may be appropriate.
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Vessel Classification Using Ultrasound Contrast
Imaging
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Objectives:Ultrasound contrast imaging could provide a cost effective

method of assessing vascular networks in disease progression and

treatment monitoring. Previously, it has been shown that large vessels

can be distinguished from the microvasculature using ultrasound

contrast imaging video data. Our aim was to further this distinction al-

lowing more detailed identification of veins, arteries, arterioles and

capillaries.

Methods: The highly vascularised ovine corpus luteum (CL) was

used as large veins and arteries can be imaged at the same time

as other vessels and smaller capillaries. SonoVue contrast agent

was administered in 2.5ml bolus injections. The perfusion of the

CL and surrounding area was observed on a Philips iU22 scanner

with a L9-3, linear array probe in contrast imaging mode. Data

was stored as DICOM and later processed offline. The time inten-

sity curves and the associated flow parameters were extracted for

different regions of interest (2x2 pixel), thus enabling the output

of maximum projection maps from each parameter. Principal

component analysis (PCA) was used to reduce the dimensionality

of this multi-dimensional feature space allowing focus on fewer in-

dependent parameters with the largest variance (information). A bi-

nary mask identifying larger vessels (from microvasculature) was

estimated using the first principal component. Colour Doppler im-

aging, histological evaluation and the video sequences provided

ground truth validation of the vessel types.

Results: Time intensity curve characteristics were associated with

specific types of vessels with absolute and relative value bounds

without the use of set thresholds. For the data presented arbitrary

intensity units (AIU) represent pixel intensity. Selection criteria

for artery, vein, arterioles and capillary dominated areas were es-

tablished using PCA along with time intensity curves. Veins present

a significant delay in the start of their wash-in phase with the mean

normalised time to peak of the intensity curve being 160.04s for

arteries and 1.2360.2s for veins and mean normalised wash-in

time of 0.960.03s for arteries compared to 1.1360.1s for veins.

To identify areas of capillary flow from other vessels the wash-in

and wash-out rates were significant indicators with mean normal-

ised wash-in rates for capillaries being 0.360.2AIU/s compared

to 0.960.1AIU/s for arteries and 0.6560.2AIU/s for veins. For

all vessel types the peak intensity and the area under the time inten-

sity curve were significantly different. Domains that present domi-

nant capillary and venule/arteriole flow were possible to identify

through the PCA analysis. From 5 individual comparisons, the

mean overestimate in Doppler signal compared to the PCA vascu-

lature was 38 6 11%. Thus estimating a binary mask from the
flow parameters extracted from contrast videos can provide infor-

mation on the micro-vessels as well as more detailed information

on the larger veins and arteries compared to current methods. In

the regions where smallest identifiable vessels were seen on the

maximum projection maps the vessel diameter was calculated to

be between 400 – 600mm.

Conclusions: Parametric maps based on the flow of ultrasound

contrast agent through vessels can provide information on the nature

of the vessels within the resolution limit of ultrasound imaging, which

is this case is around 300mm. Vessels such as arterioles that are smaller

than 100mm, can be identified due to their strong signal and different

flow kinetics compared to larger vessels and capillaries. Domains of

capillary flow are also clearly defined. Automation of the technique

could provide an efficient way of monitoring micro-vessels in a

clinical setting. This is desirable in an effort to improve flow quantifi-

cation, as the physiological state of disease relates directly to

micro-flow area and dynamics.
OPT4-003
Indocyanine Green Loaded Magnetic Plga
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Multimodal Imaging - Guided Photothermal Tumor Ablation
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Objectives: Near-infrared (NIR) laser induced photothermal ther-

apy (PTT) has become an appealing strategy as an effective local,

minimally invasive treatment modality, which requires photosensi-

tizer to convert optical energy into thermal energy to kill cancer

cells. To improve the efficacy of PTT, we developed PLGA nano-

particles encapsulating superparamagnetic iron oxide (Fe3O4), in-

docyanine green (ICG) and pefluoropentane (PFP) as synergistic

agents for NIR laser induced PTT.

Methods: In this study, we fabricated a novel phase-shifted fluorescent

magnetic nanoparticles Fe3O4/ICG@PLGA/PFP NPs that effectively

produce heat in response to NIR laser irradiation, enhance tumor therapy

via the thermal ablation effect and phase-shift thermoelastic expansion ef-

fect, and be used asmulti-modal contrast agent formagnetic resonance/ul-

trasound/NIR fluorescence (MR/US/NIRF) imaging-guided therapy.

Results: Histology and electron microscopy confirmed severe dam-

age of cell injuries with the fragmentation of lysed cell membranes

and nuclear, leaving remnants of the nucleus shadow, and lots of

microbubbles generated with iron particles expelled to the edge

or outside of the microbubbles. This study shows that Fe3O4/

ICG@PLGA/PFP NPs can be used as effective nanotheranostic

agents for treatment of tumor.

Conclusions: The synthesized multifunctional Fe3O4/ICG@PLGA/PFP

NPs used in this study showed promising results as a theranostic agent

for cancer multimodal imaging and hyperthermia treatment. The photo-

absorber of Fe3O4 nanoparticles and ICG were simultaneously embedded

in the shell, the microbubbles generated using the liquid-gas phase shift

process conferred MR/US/NIRF imaging properties to Fe3O4/

ICG@PLGA/PFP NPs, thus enabling imaging-guided tumor therapy.

This successful demonstration of use of nanobiotechnology for stimuli-

responsive MR/US/NIRF imaging and NIR laser induced PTT therapy

provides an alternative modality for strong ‘‘nanotheranostics’’.

OPT4-004
Contrast EnhancedUltrasound (CEUS) Assessment
of Normothermic Ex Situ Perfusion Demonstrates

Improved Liver Arterial Resistance
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D. M. Manas,2 S. W. White,2 C. White2
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Objectives: Ex situ liver perfusion offers the potential to ‘‘recondi-

tion’’ organs prior to transplantation. Putative benefits of perfusion

include delivery of oxygen, as well as wash-out of the micro-

circulation prior to transplantation. Assessment of ‘‘reconditioning’’

has previously centred around biochemistry, such as lactate clearance.

Ex-vivo assessment of liver perfusion by CEUS has not been widely

reported in the literature.

Methods: 7 human livers declined for transplantation underwent ex-

vivo normothermic perfusion with a red-cell based perfusate at

fixed pressures (arterial pressure 75 mmHg, portal pressure 5

mmHg). Contrast enhanced ultrasound (CEUS) was used to assess

the livers at zero, two and six hours. 0.7mls Sonovue was injected

in the hepatic artery and portal vein separately to identify circula-

tion specific differences in perfusion. Cineloops acquired in the he-

patic hilum using low MI technique had regions of interest placed

on the main vessel and the parenchyma to generate perfusion curves

(Intensity (Db)/ Time (s)). Area Under the Curve (AUC) was ana-

lysed (difference between vessel and parenchyma (dAUC) resis-

tance) to quantify changes in tissue perfusion.

Results: During perfusion portal vein vessel flow, as measured by

AUC, remained relatively stable across all livers, as did the portal

parenchymal AUC (dAUC 471/454/340 at 0/2/6 hours). However,

although arterial vessel AUC improved, arterial parenchymal flow

improved proportionally more (433/197/39 at 0/2/6 hours).

Conclusions: CEUS assessment of a human liver on ex-situ normo-

thermic perfusion is possible. Normothermic ex situ perfusion im-

proves the hepatic arterial vascular tone, but has an even greater

effect on parenchymal arterial microcirculation.

OPT4-005
CEUS Can be Used to Assess Lesions which are of
Intermediate Probability or Probable for HCC

on Contrast Enhanced CT/MRI

Zehao Tan, Wey Chyi Teoh

Department of Diagnostic Radiology, Changi General Hospital,

Singapore

Objectives: To review the use of LI-RADS (Liver Imaging Reporting

and Data System) for diagnosis of HCC with CEUS when compared

to corresponding CECT/MRI.

Methods: Retrospective analysis of high risk patients who presented to

our centre for contrast enhanced ultrasound (CEUS) evaluation of liver

lesions from July 2010 to April 2016 was performed. Patients with even-

tual diagnosis of hepatocellular carcinoma (HCC) on imaging or histol-

ogy were identified. Findings of CEUS studies which had a

corresponding contrasted enhanced CTor MRI (CECT/MRI) study per-

formed within a period of 4 months were reviewed and assigned the

appropriate grading according to latest CEUS LI-RADS and CT/MRI

LI-RADS guidelines.

Results: In total, 30 patients were reviewed. On CECT/MRI, 13, 8

and 7 cases were graded as LR-3(intermediate probability), LR-

4(probable) and LR-5(definitive) respectively. In 2 cases, the lesion

on CEUS could not be visualized on the corresponding CECT/MRI.

When compared, all CT/MRI LR-4 and LR-5 lesions were classified

as CEUS LR-5. Amongst the CT/MR LR-3 lesions, majority were

upgraded on CEUS with 8(62%), 3(23%), 2(15%) classified as

CEUS LR-5, LR-4 and LR-3 respectively. None were downgraded.

The 2 lesions not seen on CECT/MR but seen on CEUS were clas-

sified as CEUS LR-4 and LR- 3. Amongst CT/MR LR-3 cases,

7(31%) showed arterial enhancement and/or washout on CEUS

that was not seen on CECT/MRI.
Conclusions: CEUS matches CECT/MRI for diagnosis of definitive

HCC. CEUS may upgrade lesions classified as intermediate probability

or probable for HCC on CECT/MRI and should be considered as a

further assessment tool in such cases.

OPT4-006
A Revised Li-Rads Classifications for
Contrast-Enhanced Ultrasound in Assessing

Focal Liver Lesions by Comparison with Cect

Yuanfang Lai,1 Guorong Lyu,2 Shaohui Li,1 Shuping Yang,3

Haolin Shen,3 Jiaxiang Wu4

1Department of Ultrasound, Second Affiliated Hospital of Fujian

Medical University, Longyan First Hospital of Fujian, China,
2Department of Ultrasound, Quanzhou Medical College, Second

Affiliated Hospital of Fujian Medical University, 3Department of

Ultrasound, Zhangzhou Affiliated Hospital of Fujian Medical

University, 4Department of Ultrasound, Quanzhou Medical College

Objectives: The aim of our study was to compare the diagnostic effi-

ciency in differentiating benign from malignant focal liver lesions

(FLLs) between Liver Imaging Reporting and Data System based

upon contrast-enhanced ultrasound (LI-RADS-CEUS) proposed by

Fujian Ultrasound Medical Engineering and the current LI-RADS

based upon contrast-enhanced computed tomography (LI-RADS-

CECT).

Methods: Each lesion was assessed by the LI-RADS-CEUS and

LI-RADS-CECT respectively, and all of the identified FLLs were

eventually confirmed by the pathologic examinations or imaging

follow-up for at least 2 years. Considering LI-RADS 4 and 5 as being

malignant, the diagnostic performance was compared in terms of

sensitivity, specificity, coincidence rate, positive likelihood ratio

(LR+), negative likelihood ratio (LR2), Area Under the Curve

(AUC) and Youden-index.

Results: All 95 patients enrolled in this study underwent conven-

tional ultrasound, CEUS and CECT examinations, totally of 126

FLLs were identified. Among the 126 FLLs, 51 were eventually

confirmed as malignancies and 75 were benign lesions. There was

no significant difference in sensitivity (82.3% vs. 92.2%), specificity

(93.3% vs. 89.2%) and coincidence rate (88.9% vs. 90.4%) between

LI-RADS-CEUS and LI-RADS-CECT (p.0.05). The values of LR+,

LR2, AUC and Youden-index for LI-RADS-CEUS were12.28, 0.18,

0.948 and 75.7, whereas those for LI-RADS-CECT were 8.54, 0.09,

0.959 and 81.4, respectively.

Conclusions: LI-RADS-CEUS, which demonstrated comparable

performance to LI-RADS-CECT, is a useful imaging tool in differen-

tiating benign or malignant FLLs.

OPT4-007
Early Prediction of Tumor Response to
Bevacizumab Treatment in Murine Colon Cancer

Models Using Three-Dimensional Dynamic

Contrast-Enhanced Ultrasound Imaging

Jianhua Zhou,1 Huiping Zhang,2 Huaijun Huang,2 Amelie M. Lutz,2

Ahmed El Kaffas,2 Lu Tian,3 Dimitre Hristov,4 J€urgen K. Willmann2

1Department of Ultrasound, Sun Yat-Sen University Cancer Center,

China, 2Department of Radiology, Stanford University, 3Department of

Health, Research & Policy, Stanford University, 4Department of

Radiation Oncology, Stanford University

Objectives: To evaluate whether three-dimensional (3D) dynamic

contrast-enhanced ultrasound (DCE-US) imaging allows assessing early

changes in tumor perfusion following antiangiogenic treatment, and

whether these changes could predict treatment response in two animal

models of colon cancer that simulate clinical responders and nonre-

sponders.
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Methods: Clinically responding (n520; LS174T) and nonresponding

(n520; CT26) colon cancer xenografts were established in 40 mice.

Ten mice from each group received either antiangiogenic therapy

(anti-VEGF blocking with bevacizumab, 10mg/kg) or saline as controls

and were imaged longitudinally with 3D DCE-US at baseline (day 0)

and days 1, 3, 7, and 10 following treatment. The change in three perfu-

sion parameters (peak enhancement [PE], area under curve [AUC], time

to peak [TTP]) relative to baseline was compared to the percentage area

of neovasculature on ex vivo quantitative immunofluorescence and with

response at day 10 assessed by tumor volume.

Results: PE and AUC significantly decreased in LS174T tumors within

1 day after antiangiogenic treatment (P50.005), but not in CT26 tumors

(P.0.05). Similarly, the percentage area of neovasculature on immuno-

fluorescence significantly decreased in treated vs. control LS174T tu-

mors (P,0.001), but not in treated vs. control CT26 tumors

(P50.796). Early decrease in both PE and AUC by 45-50%were predic-

tive of treatment response in 100% (95% CI, 69.2%, 100%) of respond-

ing tumors, and in 100% (95% CI, 88.4%, 100%) and 86.7% (95% CI,

69.3%, 96.2%), respectively, of nonresponding tumors.

Conclusions: 3D DCE-US provides clinically relevant information on

the variability of tumor response to antiangiogenic therapy and could

eventually serve as a biomarker for predicting treatment outcomes.

OPT4-008
Laser-Activatible Gold Particles for Phase
Transformation Imaging and Therapy in Metastatic

Lymph Nodes

Yang Sun,1 Zhigang Wang2

1Ultrasound, Second Affiliated Hospital of Chongqing Medical

University, China, 2Ultrasound Molecular Imaging, Second Affiliated

Hospital of Chongqing Medical University

Objectives: The gold nanoparticles were incorporated into PLGA/PFH

(Au-PLGA/PFH) particles to observe their enhanced ultrasound imag-

ing and treatment effect in rabbit metastatic lymph nodes.

Methods: Double emulsion evaporation method was used to prepare

the Au-PLGA/PFH particles. The size distribution, the morpholog-

ical and structural characterization, the optical obsorbing property

were estimated. The rabbit VX2 tumor was inoculated in rabbits sub-

cutaneous thigh muscles to build popliteal lymph node metastasis of

tumor models. After the Au-PLGA/PFH particles were introduced

into lymph nodes by rabbit footpad, US were used to image the popli-

teal lymph nodes in real-time, also the Color Doppler Flow Image

(CDFI) were acquired. With a wavelength of 532nm laser irradiation

in vitro, the image of lymph nodes were observed under 2D and

contrast enhance mode. Improving the laser energy, the irradiation

was done every 48 h for a total of three times, this process was

observed by US and CDFI. 48 h after the last irradiation, the rabbits

were sacrificed, and the lymph node tissue were removed to measure

the size, also the HE, immunohistochemistry and transmission elec-

tron microscopy (TEM) measurement were carried.

Results: The Au-PLGA/PFH particle is about 1 mm in diameter, the

gold nanoparticles are located around the shell, these are clearly

visible as small black dots in the PLGA shell. A UV-Vis shows

there is a strong optical obsorbing peak of the particles in

525nm. Thus, with a 532 nm laser irradiation in vitro, the particles

in lymph nodes absorb light energy to enhance the local tempera-

ture, when the temperature is over the phase transition threshold

of PFH, the particles transfer into bubbles and enhance the US im-

aging. In addition, as the laser fluence increased, the creating bub-

ble that expanded within the tumor cells, eventually destroyed the

cells. Therefore, the lymph nodes enlarge slowly or smaller than

before. HE, immunohistochemisty and TEM further conform this

effect.
Conclusions:Thiswork demonstrates PLGA/PFHparticles containing gold

nanoparticles can use as US contrast agents and theragnostic agents.

OPT4-009
CD105-Loaded Docetaxel Lipid Microbubble
Combined with Ultrasound - Triggered Microbubble

Destruction for Inhibition of Proliferation of HCC

in Vitro and in Vivo

Yue Zhang,1 Ruijiao Chang,2 Kun Zhao3

1Department of Ultrasound, Fourth Military Medical University, Xijing

Hospital, China, 2Department of Ultrasound, The General Hospital of

Ningxia Medical University, 3Department of Cardiothoracic Surgery,

The Third Chinese People’s Liberation Army Hospital, Baoji, Shaanxi

Province

Objectives: To investigate the proliferation inhibition and apoptosis

promotion of hepatoma cells MHCC-H and HepG2 induced by ultra-

sound triggered microbubble destruction (UTMD) with CD105 labeled

Docetaxel Loaded Lipid Microbubble (CD105-DLLM).

Methods: 1. CD105-DLLMs were made by mechanical vibration

technique and streptavidin. 2. CD105-DLLMs were tested in vitro

cell experiment, human hepatoma cells were divided into 4 groups

including control group, DOC group (Docetaxel), CD105-DLLM

group and UTMD-CD105-DLLM group (Docetaxel Loaded Lipid

Microbubble with Ultrasound destruction). Cell proliferation, cell

cycle, apoptosis and cytotoxicity were tested by CCK-8 assay. 3.

The apoptotic signaling pathway of the cells in each group was

tested by western blotting. ①Caspase pathway: the protein expres-

sion level of bcl, bax, cyto-c,caspase-3 and P53. ②MAPK

pathway：p-ERK1/2, p-p38, ERK1/2 protein. 4. In vivo fluores-

cence imaging experiment of tumor bearing nude mice: Cy-3 stain-

ing was performed on the targeted microbubbles and then injected

into tumor bearing nude mice to observe whether the microbubbles

were imaged in vivo.

Results: 1. DLLM with suitable particle size and good physical

properties was prepared, and it has applied for the national inven-

tion patent. 2. The proliferation inhibition effect of DLLM on

MHCC-H and HepG2 cells: The proliferation of hepatoma cells

was inhibited and the apoptosis rate of hepatoma cells increased.

3. The results of western blotting showed that the protein expres-

sion level down in UTMD with CD105-DLLM group. 4. Cy-3 stain-

ing and CD105-DLLM can be used for fluorescence imaging in

nude mice. Results provide more direct evidence for ultrasound

irradiating docetaxel-loaded microbubbles in MHCC-H cells, we

have used western-blot to show that CD105-DLLM group down-

regulated the expression of proliferating cell nuclear antigen and

apoptosis protein as Caspase-3, p-ERK1/2 protein, and meanwhile

up-regulated that of p-p38 protein in human liver cancer cells

MHCC-H expression changes of ERK1/2 and p38 protein reflected

the activation of MAPK signal transduction pathway.

Conclusions: UTMD with CD105-DLLM can inhibition effect on hep-

atoma cells and in nude mice.
OPT4-010
Contrast-Enhanced Ultrasound (CEUS)
Determines Supraspinatus Muscle Atrophy

after Cuff Repair

Christian Fischer,1 Sascha Gross,1 Felix Zeifang,1

Gerhard Schmidmaier,1 Marc-Andr�e Weber,2 Pierre Kunz1

1Center for Orthopedics, Trauma Surgery and Spinal Cord Injury,

HTRG, Heidelberg University Hospital, Germany, 2Department of

Diagnostic and Interventional Radiology, Heidelberg University

Hospital
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Objectives: Muscle degeneration following rotator cuff tears is mainly

assessed by MRI. Contrast-enhanced ultrasound (CEUS) as functional

imaging can assess microvascular perfusion which represents muscle

tissue vitality. In this cross-sectional study we evaluated the supraspina-

tus muscle perfusion after cuff repair and analyzed its association to the

grade of echogenicity in B-mode ultrasound indicating fatty infiltration

and the functional shoulder outcome.

Methods: Patients that received unilateral refixation of the supraspina-

tus were invited for a single follow-up, functional scores such as Con-

stant-Score (CS) were assessed. CEUS examination was performed

bilaterally in an oblique sagittal plane of the supraspinatus fossa. Perfu-

sion was quantified with parameters like Wash-in-Perfusion-Index

(WiPI) and Peak Enhancement (PE) using VueBox quantification soft-

ware. Function and perfusion were referenced to the contralateral shoul-

der and correlated. Echogenicity was classified in a three-point scale

compared to the trapezius muscle.

Results: 67 patients were available with a mean follow-up of

38.0618.5 months. The function of the operated shoulder was

worse than contralaterally (relative CS: 80619%). CEUS revealed

diminished perfusion on the operated shoulder (WiPI, 55.1640.2%,

p,.001). A strong correlation could be demonstrated between the

perfusion deficit and the functional impairment (relative WiPI

and CS: rs5 .644, p, .001). Higher grade of echogenicity was

associated to lower perfusion.

Conclusions: CEUS is able to visualize the impaired supraspinatus

muscle perfusion after rotator cuff repair. With its ability to quantify

microvascular perfusion as a surrogate parameter for muscle vitality

and function, CEUS may serve as an ultrasound-based method to peri-

operatively evaluate rotator cuff muscles.

OPT4-011
Evaluation of Renal Lesions Using Contrast-
Enhanced Ultrasound (CEUS): A 10-Year

Retrospective Mono-Center Analysis

Katharina Mueller Peltzer,1 Marco Armbruster,1

Johannes Ruebenthaler,2 Maximilian Reiser,1 Dirk Andr�e Clevert1

1Department of Clinical Radiology, LMU Munich, Germany,
2Department of Gastroenterology and Hepatology, LMU Munich

Objectives: To investigate the usefulness of contrast-enhanced ultra-

sound (CEUS) in the evaluation of renal masses.

Methods:This study included 255 patients with a single renal mass with

imaging studies between 2005-2015. Patient ages ranged from 18 to 86

CEUSwas used for determining malignancy or benignancy and findings

were correlated with histopathology. Out of 255 renal masses 212 le-

sions were malignant (83,1%) and 43 were benign (16,9%). Diagnostic

accuracy was tested by using the histopathological diagnosis as the gold

standard.

Results: CEUS showed a sensitivity of 99.1% (95% confidence interval

(CI): 96.7%, 99.9%), specificity of 80.5% (95%CI: 65.1%, 91.2%), positive

predictive value (PPV) of 96.4% (95% CI: 93.0%, 98.4%) and a negative

predictive value (NPV) of 94.3% (95% CI: 80.8%, 99.3%). Kappa for diag-

nostic accuracy was k5 0.85 (95% CI: 0.75, 0.94) Out of 212 malignant le-

sions 130 clear cell renal carcinomas (RCC), 59 papillary RCC 7

chromophobe RCC, 4 combined clear cell and papillary RCC and 12 other

malignant lesions were diagnosed. Out of 43 benign lesions 10 angiomyoli-

pomas, 3 oncocytomas, 8 benign renal cysts and 22 other benign lesion

swere diagnosed. 10 lesions were falsely identified as malignant or benign,

whereas 8 lesions were false-positive and 2 lesions false negative. The 8

false-positive lesions included 5 oncocytomas or angiomyolipomas and 3

Bosniak category III lesions.

Conclusions: CEUS is an useful method, which can be used to differen-

tiate between malignant and benign renal lesions. In daily clinical
routine, patients with contraindications for other imaging methods can

particularly benefit using this method.

OPT4-012
The Contrast Enhanced Perfusion Pattern and
Pathological Changes of Papillary Thyroid

Cancer (PTC) and the Correlation with Pathogesis

Meng Yang,1 Yuxin Jiang,1 Na Su,1 Liang Wang,1 Xiaoyan Chang2

1Deparment of Ultrasonography, Peking Union Medical College

Hospital, China, 2Deparment of Pathology, Peking Union Medical

College Hospital

Objectives: To evaluate the contrast enhanced perfusion pattern of

PTC micro-vascular imaging (MVI) quantitatively, and investigate

the correlation between MVI features, CD34 micro-vascular den-

sity (MVD), and whole genoe DNA copy number abrrevation(CNA)

of the PTCs.

Methods: Thirty-nine pathological and clinical confirmed sporadic

PTCs were evaluated with real-time gray-scale contrast-enhanced mi-

cro-vascular imaging under a low mechanical index. The micro-bubble

agent was SoneVue. Of the 39 PTCs, 33 were classical PTCs, 6 were

PTC with follicular variant (FVPTC). TheOROI ,which is the subtrac-

tion of peak echo intensity between the lesion region of interest (ROI)

and normal thyroid parenchyma ROI, was used to evaluate the perfusion

characteristics of PTC MVI quantitatively. The paraffined specimens

were selected for immunohistochemical (IHC) staining for CD34. The

correlation between OROI, CD34 expression level and the whole

genome DNA copy number abbrevation(CNA) grouping of the PTCs

were evaluated.

Results: OROI was strongly correlated with the CD34 ex-

pression(p50.000), significant differences were detected in the distribu-

tion pattern ofOROI value among different CD34 expression levels, no

overlapping of the meanOROI values and the 95% confidence intervals

was found among the different CD34 expression levels. The PTC MVI

perfusion was therefore classified into 3 patterns, low perfusion, focal

perfusion and high perfusion, on the basis of combining OROI values

with the peak ehco pattern in time-intensity curve. The high DNA

CNA PTCs presented mainly with high and focal perfusion pattern,

the low DNA-CNA PTCs showed a combination of focal and low perfu-

sion, the normal DNA-CNA PTCs mostly demonstrated low perfusion

patterns. The mean OROI values rose with the extent of DNA-CNAs

accordingly.

Conclusions: Based on the strong correlation of OROI and CD34

expression, OROI can be take as an objective indicator for the

quantitative evaluation of PTC MVI pattern and intensity. The

MVI perfusion intensity of PTC showed a positive correlation

with the extent of CNAs, which proves that the PTC angiogenesis

is related to the gene level pathogensis.

OPT4-013
Feasibility Study of Sonazoid-Enhanced Ultrasound
(SEUS) in Therapeutic Response Evaluation after Targeted

Therapy in Rabbit Hepatic Vx2 Carcinoma

Su Joa Ahn, Jung Hoon Kim, Seung Hyun Lee, Joon Koo Han

Department of Radiology, Seoul National University College of

Medicine, South Korea

Objectives: This study is to assess feasibility of Sonazoid-enhanced ul-

trasound (SEUS) in therapeutic response evaluation after targeted ther-

apy in rabbit hepatic VX2 carcinoma.

Methods: This study was approved by our institutional animal care

and use committee. SEUS was performed on rabbit hepatic VX2

carcinomas, which are divided into treatment group (n510,
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30mg/kg/day of Sorafenib) and control group (n58), baseline, one-

day, and one-week after first treatment. Sorafenib treated group

were given by gavage once a day for 7 days with sorafenib suspen-

sion, whereas rabbits in control group were given saline of the same

volume. We analyzed the tumor size, US perfusion parameters, and

echogenicity of the kupffer phase in both tumor and liver paren-

chyma in each time period. The time intensity curve (TIC) was

used to obtain quantitative parameters of enhancement patterns.

Fourteen US perfusion parameters were obtained. Spearman corre-

lation test was used to analyze the correlation between time and

perfusion parameter.

Results: In tumor size, treated group did not show significant different

between baseline and 1 week follow-up (mean size; 13.3062.50 and

15.364.24, P5.47), however control group showed significantly

increased in size (mean size; 11.1362.29 and 16.6365.81, P5.019). In
sorafenib treated group, peak intensity (PI, 102.92633.30,

73.10635.55, 59.43636.10), area under the curve (AUC,

4345.0661509.47, 3118.5161688.58, 1359.2661596.29), AUC during

wash-in (AUC_in, 1516.366704.63, 1092.666645.37, 702.626550.50)

showed a tendency to decrease significantly over baseline, one-day, and

one-week (P,.05). However, control group showed no significant

decrease over time. In the Kupffer phase of liver parenchyma, sorafenib

treated group showed a tendency to decrease significantly over baseline,

one-day, and one-week (P,.05). However, tumor showed no significant

decrease over time.

Conclusions: SEUS is feasible to predict therapeutic response evaluation

after targeted therapy because it is useful for not only perfusion evaluation

using perfusion parameters, but also liver parenchyma evaluation using

Kupffer phase.

OPT4-014
The Application of Contrast Enhanced Ultrasound
for the Characterization of Hepatic Tumors: An

Assessment Focusing on Hepatocellular Carcinoma

Ming-Jeng Kuo, Lein-Ray Mo

Department of Gastroenterology, Tainan Municipal

Hospital, Taiwan

Objectives: Contrast enhanced ultrasound (CEUS) has been used in

clinical practice in the past decade. However, there are only limited

experiences for clinical application in Taiwan. Researchers aimed

to report our initial experience of CEUS in the diagnosis of hepatic

tumors and also tried to identify if some putative factors are asso-

ciated with the typical findings of hepatocellular carcinoma (HCC)

on CEUS.

Methods: From September 2015 to January 2017, 126 patients were

recruited for CEUS at Tainan Municipal Hospital for evaluation of

unknown focal liver lesions. The enhancement pattern of the nod-

ules was evaluated according to the 2012 WFUMB-EFSUMB

guidelines. Chi-square tests, Fisher’s test and Mann-Whitney

U-tests were utilized to analyze the differences regarding clinical

characteristics.

Results: The study population consists of a total of 61 patients with

64 liver nodules. After the pathologic work-up, 53 of 64 nodules

(83%) had been diagnosed as HCC. Among those with biopsy

proven HCC, 39 of 53 nodules (73.6%) examined by CEUS had a

typical enhancement pattern with arterial hyperenhancement and

washout in the portal/late phase. Higher BMI (.25.5 kg/m2)

showed significantly negative association with the typical HCC

enhancement pattern on CEUS (p50.04).

Conclusions: From researchers’ initial experience, CEUS with Defi-

nity� contrast agent can be safely and effectively applied in the diag-

nosis of hepatic tumors. Further investigations based on more cases of

liver tumors are still warranted.
OPT4-015
The Feasibility Study of Contrast-Enhanced Us
Using a 3D Transducer for Tumor Volume Measurement in

Rabbit Hepatic Vx2 Carcinoma Comparison with

2D Us and 3D Us without Contrast: Preliminary Results

Jung Hoon Kim,1 Hyo Won Eun,2 Joon Koo Han1

1Department of Radiology, Seoul National University College of

Medicine, South Korea, 2Department of Radiology, Samsung Medical

Center

Objectives: To investigate the feasibility of tumor volumemeasurement

using contrast-enhanced USwith 3D transducer (3DCEUS) in rabbit he-

patic VX2 carcinoma.

Methods: Three different tumor volume measurements, including 2D

US using the equation, 4/3(p)(abc), 3D US without contrast, and 3D

CEUS were performed in 35 rabbit hepatic VX2 carcinomas. With the

tumor volume from CTas a reference standard, we compared difference

between CT volume and each different US tumor volume. The mean dif-

ference and correlation coefficient between each US volume measure-

ment and CT volume were analyzed.

Results: Tumor volume measurement using 3D CEUS and 2D US us-

ing equation showed no statistical difference compared to CT volume

(0.276cm3, 0.212 cm3, and 0.263 cm3 vs. 0.306cm3, 0.247 cm3,

0.276 cm3, p.0.05). However, 3D CEUS provided the highest cor-

relation coefficient with CT volume (R 5 0.835 and 0.720) and

the highest intraclass correlation (0.973 and 0.993). 3D CEUS pro-

vided a smaller mean difference with CT volume (0.016 cm3 and

0.033 cm3) than 2D US, showing 3D CEUS’s accurate measurement

of tumor volume.

Conclusions:Due to its highly accurate, reliable, and reproducible mea-

surements of tumor volume, 3D CEUS may be useful for predicting the

therapeutic response evaluation after treatment.

OPT4-016
Clinical Value of Contrast-Enhanced Ultrasound in
Differential Diagnosis of Early Hepatocellular

Carcinoma and Dysplastic Nodules

Jianmin Ding, Xiang Jing

Department of Ultrasound, Tianjin Third Central Hospital, China

Objectives: To evaluate the clinical significance of contras-enhanced

ultrasound (CEUS) in the diagnosis of early hepatocellular carcinoma

(eHCC) in patients with liver cirrhosis and analyze enhancement pat-

terns of nodules.

Methods: A total of 2130 patients with liver cirrhosis received

CEUS scan. Among them, 176 with a solitary tumor in the size of

1.0 to 3.0cm were included in this study. The final diagnosis was

confirmed by the histological results obtained from ultrasound-

guided biopsy. According to the size, tumors were classified into

1.0-2.0cm group and 2.0-3.0cm group. The ROC curve was used

to evaluate the clinical significance of CEUS in the diagnosis of

eHCC with different size.

Results: A total of 176 nodules, including 127 HCC and 49 non-HCC

were enrolled in this study. 85.8% (109/127) of HCC were hypervascular

during arterial phase of CEUS. The proportions of hypervascular tumors

in 1.0-2.0cm group and 2.0-3.0cm group were 81.0% and 90.0%, respec-

tively. 72.4% of HCC in 1.0-2.0cm group showed that the hypervascular-

ity in arterial phase and contrast wash-out in portal of delayed phase, while

88.4% of HCC in 2.0-3.0cm group appeared by above enhancement

pattern (p50.022). 16 of 58 HCC with the size of 1.0-2.0cm did not

meet the image diagnosis criteria recommend by guideline.

Conclusions: CEUS are useful for the differential diagnosis of eHCC

and dysplastic nodules in liver cirrhosis. Compared with the tumors in
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size of 2.0-3.0cm, fewer tumors in size of 1.0-2.0cm show enhancement

patterns meeting the image diagnosis criteria. Thus, eHCC may be

described by hypervascularity in arterial phase without wash-out in later

phase. However, careful differential diagnosis between eHCC and

dysplastic nodules should be performed.

OPT4-017
Feasibility of Using 3D Contrast Enhanced
Ultrasound Technology to Predict the Treatment Effect of

Targeted Drugs-Loaded Thermosensitive Hydrogel Therapy

on the Rabbit Vx2 Tumor Model

Jiaying Cao,1 Yourong Duan,2 Feng Mao,1 Yi Dong,1 Li Ding,2

Wenping Wang1

1Department of Ultrasound, Zhongshan Hospital, Fudan University,

China, 2Tumor Targeting Therapy Research Group, Shanghai Cancer

Institute

Objectives: Minimally-invasive ultrasound (US)-guided tumor mi-

crowave ablation (MWA) has been increasing clinical use for treat-

ment of focal liver cancer. However, this technique cannot achieve

complete ablation in many cases, especially at margins of tumors .
3 cm in diameter and adjacent to blood vessels is challenging. In

the present study, we combined targeted thermosensitive hydrogel

with microwave ablation in therapy of rabbit VX2 tumour model.

3D-contrast enhanced ultrasound was used to predict the treatment

effect.

Methods: In this animal care and use committee-approved study, study

was carried out in accordance with the guidelines issued by the National

Institutes of Health for care of laboratory animals. Aplio500 US system

(Toshiba, Japan), equipped with a PVT-382 MV high frequency trans-

ducer (3.5MHz) was used. 3D-CEUS was performed on the rabbit

VX2 hepatic tumor model (600-1000 g, n540). Combined microwave

ablation with targeted drugs-loaded thermosensitive hydrogel was

used to enhance therapeutic efficacy. The feasibility and accuracy of

3D-CEUS imaging were verified by immunohistochemistry results

and western blot results.

Results: Results demonstrated that intratumoral injection thermosensi-

tive hydrogel to sustained release As2O3 in the cavity after microwave

ablation significantly improved the tumor growth inhibition efficiency.

During 5 weeks follow-up by 3D-CEUS, increased necrotic areas

from 34% to 76% were detected intra-tumor. Furthermore, the anti-

angiogenesis effects of Gel-MW was mediated by suppression of

CD31, CD34 and VEGF.

Conclusions: Thermosensitive hydrogel in combination with US -

guided MWA has potential clinical applicability for treatment of liver

tumors. 3D-CEUS played a fundamental role in monitoring the efficacy

of treatment.

OPT4-018
Ultrasonographic Differential Diagnosis of Focal
Gallbladder Adenomyomatosis and Early Stage Gallbladder

Cancer: Value of Conventional Ultrasound Combined with

Contrast-Enhanced Ultrasound

Haixia Yuan, Wenping Wang, Jiexian Wen, Qing Yu, Zhengbiao Ji

Department of Ultrasound, Zhongshan Hospital of Fudan University,

China

Objectives: To assess conventional ultrasound (CUS) combined with

contrast-enhanced ultrasonography (CEUS) for the differential diag-

nosis of gallbladder adenomyomatosis (ADM) and early stage gall-

bladder cancer (GBC).

Methods: CUS and CEUS data of 21 histopathologically proven ADMs

were analyzed and comparedwith 34 GBCs (#T2 stage) retrospectively.

Results: Significant differences were found in lesion location, intra-

mural anechoic space, echogenic foci, intactness of GB wall on CUS,
and enhancement pattern, intramural anechoic space, intactness of

GB wall on CEUS. The fundal proportion was 57.1% (12/21) in

ADMs and 11.8% (4/34) in GBC (p50.001). Intramural anechoic

space, echogenic foci, intactness of GB wall on CUS and linear or

branch blood flow were detected in 42.9% (9/21), 52.4% (11/21),

76.2% (16/21) and 28.6% (6/21) of cases in ADM group, compared

to 5.9% (2/34), 11.8% (4/34), 26.5% (9/34) and 73.5% (25/34) in

GBC group (p50.001, p50.002, p50.001, p50.001), respectively.

Hypo-enhancement, intramural anechoic space and intactness of

GB wall on CEUS were detected in 76.2% (16/21), 71.4% (15/21)

and 85.7% (18/21) cases of ADMs, whereas 11.8% (4/34), 5.9%

(2/34) and 17.6% (6/34) of GBCs (p,0.001, p50.001, p50.001).

The prior Youden’s index were 0.72, 0.66 and 0.65 based on intramu-

ral anechoic space on CEUS, hypo-enhancement and intactness of

GB wall on CEUS, respectively.

Conclusions: Intramural anechoic space and intactness of GB wall

were more detected in ADMs when combined with CEUS which

helped to improve the diagnosis of ADMs. Hypo-enhancement, in-

tramural anechoic space on CEUS, intactness of GB wall on CEUS,

location in GB fundus, intramural echogenic foci, lack of

blood flow on CUS are useful markers for diagnosis of gallbladder

ADMs.
OPT4-019
Detectiono of Pancreatic Carcinoma and Liver
Metastases with Contrast-Enhanced Ultrasonography:

Comparison with Contrast-Enhanced Multi-Detector

Row CT

Miaomiao Zhang

Department of Ultrasound, Xijing Hospital, The Fourth Military

Medical University, China

Objectives: To compare Contrast-enhanced ultrasonography with

contrast material-enhanced multi-detector row computed tomography

(CT) in detection of pancreatic carcinoma and liver metastases.

Methods: This study included 60 patients (48 men, 12 women; mean age,

63.2 years) consisting of 40patientswith pathologically confirmed pancre-

atic carcinoma (mean size, 3.6 cm) and 20without a pancreatic lesion. sev-

enty-six livermetastases (mean size, 1.5 cm) in 20 patients with pancreatic

carcinoma were diagnosed at pathologic examination or multimodality

assessment. Three readers blinded to the final diagnosis interpreted all

contrast-enhanced ultrasonography and contrast-enhanced CT images

and graded the presence (or absence) of pancreatic carcinoma and liver

metastasis on patient-by-patient and lesion-by-lesion bases. Receiver oper-

ating characteristic analysis, to compare the diagnostic performance of

contrast-enhanced ultrasonography and CT imaging.

Results: No significant differences were observed between CT and

contrast-enhanced ultrasonography in depiction of pancreatic carcinoma.

However, contrast-enhanced ultrasonography had greater sensitivity in de-

picting liver metastasis than did CT (P,0.05) and in the lesion-by-lesion

analysis (P,0.05).

Conclusions: Contrast-enhanced ultrasonography was equivalent to dy-

namic contrast-enhanced CT in depicting pancreatic carcinoma and had

better sensitivity for depicting liver metastases, suggesting the usefulness

of Contrast-enhanced ultrasonography for evaluation of patients with

pancreatic carcinoma.

OPT4-020
Perfusion Patterns and Dynamics in Diabetic
Nephropathy (DN) Rhesus Monkeys of Renal

Parenchyma by Contrast-Enhanced Ultrasound

Hong Wang, Yulan Peng, Feng Yan

Department of Ultrasound, West China Hospital of Sichuan University,

China
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Objectives: To assess perfusion patterns and dynamics in diabetic ne-

phropathy (DN) rhesus monkeys of renal parenchyma by using

contrast-enhanced ultrasound (CEUS).

Methods: Ten rhesus monkeys were included in this study. The contrast

agent was applied respectively in ten rhesus monkeys by intravenous

bolus injection. The time-intensity curve was used to obtain flow-related

parameters such as area under curve (AUC), time from peak to one half

(HPT), intensity peak (PI), time to peak (TTP) and rise time (RT).

Results: Compared with normal control group, lesion group AUC, HPT

and PI decreased significantly, and time to peak (TTP) delayed slightly.

Analyzed RT in two groups, there was no significant difference. We

found when blood biochemical indicators of renal function were no

obvious abnormal findings, the perfusion indexes are more sensitive

and dependent in early diagnosis of DN.

Conclusions:AUC, HPTand PI might be useful in diagnostic predicting

the hemodynamic changes of renal parenchyma.

OPT4-021
Contrast-Enhanced Ultrasound Evaluation of
Chronic Kidney Disease: A Pilot Study

Sung Bin Park, Eun Sun Lee, Hyun Jeong Park, Jong Beum Lee,

Byung Ihn Choi

Department of Radiology, Chung-Ang University Hospital, South Korea

Objectives: The aim of this study was to investigate the clinical signifi-

cance of real-time gray-scale contrast-enhanced ultrasound (CEUS)

through evaluating renalmicrovascular perfusion in chronic kidney disease.

Methods: Chronic kidney disease (CKD) patients (n5 26) were stratified

according toestimatedglomerularfiltration rate (eGFR):Group I (CKDstage

I and II), eGFR$60ml/min/1.73m2, Group II (CKD stage III), eGFR of 30

# eGFR, 60 ml/min/1.73m2, Group III (CKD stage IVand V), eGFR of

eGFR, 30 ml/min/1.73m. The real-time and dynamic imaging from renal

cortexwas performed usingCEUS.The.85%goodness-of-fit (GOF) index

were chosen for the analysis. Several bolus model perfusion parameters

including peak enhancement (PE), wash-in rate (WiR), wash-out rate

(WoR), wash-in and wash-out area under curve (WiWoAUC), and rise

time (RT) were calculated and compared among three groups. Several labo-

ratory parameters including blood urea nitrogen (BUN), serum creatinine

(SCr), red blood cell (RBC), urine proteinuria (UPr), urine creatinine

(UCr) and UPr/UCr were also measured and compared among three groups.

Correlation between perfusion or laboratory parameters and eGFR were

assessed.

Results: The .85% GOF index were chosen for the analysis in 24 pa-

tients (aged: 57.2 6 19.8). Of 24 patients, 4 patients were classified as

group I, 13 patients were classified as group II and 7 patients were clas-

sified as group III. In perfusion parameter analysis, there were no signif-

icant differences between patients of 3 groups. No parameters

significant positively correlated with eGFR. In laboratory parameter

analysis, there were significant differences between patients of 3 groups

in several parameters (RBC, BUN, SCr, Glucose, Total cholesterol,

Phosphorus, Total protein, p,0.05). They also were significant corre-

lated with eGFR (correlation coefficient, R5 -0.7625 to 0.6026).

Conclusions: CEUS is a safe, noninvasive, simple and feasible tech-

nique. CEUS could assess renal microvascular perfusion in a real-time

and dynamic manner. Further studies with many participants including

healthy control group are needed.
OPT4-022
Introduction of Fusion Imaging and Contrast
Enhanced Ultrasound (CEUS): The Impact on a

Liver Ablation Service

Ben Stenberg, Andrew McNeill, Peter Littler

Department of Radiology, Freeman Hospital, Newcastle upon Tyne NHS

Hospitals, United Kingdom
Objectives: Percutaneous ablative therapies for primary and sec-

ondary focal liver tumours are becoming increasingly utilised as

an alternative to surgical treatment or palliative therapies such as

trans-arterial chemo-embolisation (TACE) and systemic chemo-

therapy. This is in part due to improving thermal ablative technol-

ogies and novel techniques such as Irreversible Electroporation

(IRE). These radiologically guided procedures are only possible

with confident and precise on-table imaging during the procedure,

often in challenging background livers, such as in macro-nodular

cirrhosis. Contrast enhanced ultrasound (CEUS) and fusion ultra-

sound, often used in combination, allows confident peri-operative

visualisation of lesions not previously deemed suitable for percuta-

neous therapy, and is significantly increasing the numbers of pa-

tients receiving potentially curative treatment.

Methods: Every patient referred for radiologically guided ablation

of a focal liver lesion within a twelve month period was included in

a retrospective analysis, looking at type of ablation and where

advanced ultrasound techniques were used and the value they

brought to the procedure.

Results: In 2016, 44 patients underwent ultrasound guided

percutaneous ablative therapy on focal liver tumours (35 were

MW, 9 were IRE). Advanced ultrasound techniques were incorpo-

rated into 66% (29/44) of all cases. On 16 occasions the ablations

were performed under CEUS guidance either pre- or peri-opera-

tively, a further 13 under CEUS/fusion guidance pre- or peri-oper-

atively and one ablation was only possible using needle tracking

and an off-axis approach.

Conclusions: In our centre, CEUS and fusion has become an integral

part of liver treatment, broadening the application of ablative therapies

in liver cancer.

OPT4-023
Contrast-Enhanced Ultrasound for the
Characterization of Malignant Vs. Benign Focal Liver

Lesions in a Prospective Multicenter Experience - Srumb Study

Ioan Sporea,1 Daniela Larisa Sandulescu,2 Roxana Sirli,1

Alina Popescu,1 Zeno Sparchez,3 Cristina Cijevschi,4

Simona Ioanitescu,5 Dana Nedelcu,6 Ciprian Brisc,7 Radu Badea3

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’,

University of Medicine and Pharmacy, Timisoara, Romania, 2Centre for

Research in Gastroenterology and Hepatology, University of Medicine

and Pharmacy Craiova, 3Regional Institute of Gastroenterology and

Hepatology Prof. Dr. Octavian Fodor,’’ Iuliu Haţieganu’’ University of

Medicine and Pharmacy Cluj Napoca, 4Department of

Gastroenterology, ‘‘Gr.T.Popa’’ University of Medicine and Pharmacy

Iasi, 5Center of Internal Medicine, Fundeni Clinical Institute,

Bucharest, 6Ponderas and Neolife Hospitals, Buchares, 7Department of

Gastroenterology, University of Oradea

Objectives: To evaluate the utility of contrast-enhanced ultrasound

(CEUS) in assessing the diagnosis of benign vs. malignant focal liver le-

sions (FLL), in a multicenter experience.

Methods: The prospective study including 14 Romanian centers was

performed over a period of 6 years (February 2011- April 2017) and

included 2062 FLLs assessed by CEUS. The lesions were included in

the study if they were newly diagnosed on B-mode, less than 3 le-

sions/patient, evaluated by CEUS and that had a second imaging tech-

nique (CT, MRI) or histology as reference.

Results: Using as ‘‘gold standard’’ contrast enhanced CT, contrast

enhancedMRI or liver biopsyCEUS performance for themalignant lesions

1179 (57.1%), was: 91.5% sensitivity, 97.5% specificity, 98.1% positive

predictive value (PPV), 89% negative predictive value (NPV) and a diag-

nostic accuracy of 94.2%. For the benign lesions 883 (33.9%) CEUS

had: 88.9% sensitivity, 95.4% specificity, 98.1% positive predictive value

(PPV), 91.4% negative predictive value (NPV) and a diagnostic accuracy
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of 92.5%. For the most frequent lesions CEUS showed: HCC- 76.6%

sensitivity, 98.2% specificity, diagnostic accuracy of 90.2%;

Hemangiomas - 90% sensitivity, 98.8% specificity, diagnostic accuracy

of 96.5%; Metastasis- 90.9% sensitivity, 98% specificity, diagnostic accu-

racy of 96.3%

Conclusions: CEUS proves its utility in assessing correctly the malig-

nancy of a focal liver lesion. Due to its very good performance, it can

confidently be used in liver imaging.

OPT4-024
Multiparametric Ultrasound Algorithm for the
Reevaluation of Inconclusive Focal Liver Lesions

Evaluated by Contrast Enhanced Ultrasound

Alina Popescu,1 Tudor Voicu Moga,1 Ciprian David,2

Cristian S. Ivascu,1 Camelia Foncea,1 Diana Gherhardt,1

Ana M. Stepan,1 Roxana Sirli,1 Mirela Danil�a,1 Ioan Sporea1

1Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’, Romania, 2Department of

Electronics and Telecommunications, University of Timişoara

‘‘Politehnica’’

Objectives: The new features implemented in ultrasonography created

the concept of multiparametric ultrasound (MPUS) [1] that can bring

valuable information to standard ultrasound evaluation. The aim of

this paper was to evaluate the benefit of MPUS to the inconclusive focal

liver lesions (FLL’s) evaluated by means of contrast-enhance ultraso-

nography (CEUS).

Methods:A three-step algorithmwas designed. In the first step, an elas-

tographic method was used that ruled in or out severe liver fibrosis

(fibrosis $F3). The second step consisted in quantifying the tissue

perfusion of lesions evaluated by CEUS. This feature allows through

the time intensity curve the quantitative assessment of the perfusion pa-

rameters in the late phase in comparison with the adjacent parenchyma,

enabling to highlight the wash-out. In the third step with the help of a

color-coded map based on perfusion kinetics (parametric imaging

feature from GE-LOGIQ E9), the lesions are evaluated according to a

parametric imaging map during the arterial phase, displaying by colors

the enhancing pattern and the hyper-and hypo-enhanced areas of a FLL.

We reevaluated according to MPUS algorithm 70 inconclusive CEUS

video-clips performed in our center, in which the final diagnosis was es-

tablished by CT, MRI or liver biopsy.

Results: We selected the raw data of 70 randomly, inconclusive

CEUS examination of FLL’s over a period of two years (January

2015- December 2016) and reevaluated the CEUS video clips

applying the MPUS algorithm. From 70 FLLs, 14 were not suitable

for the algorithm due to inappropriate examination. From the re-

maining 56 FLLs, 29 (51.7%) were correctly diagnosed in concor-

dance with the reference method, in 18 (32,1%) lesions a final

diagnosis could not be established and in 9 (16%) cases the

MPUS algorithm misdiagnosed the lesions. The predominant lesion

was hepatocellular carcinoma (HCC) 22/56 (39.2%) cases. With the

help of MPUS, we correctly diagnosed 17/22 HCC.

Conclusions: With the help of our MPUS algorithm, we managed to

orientate the diagnosis in more than a half of the lesions and established

a correct diagnosis in 51.7%. An algorithm approach for the diagnosis of

HCC seems to be the proper way.
OPT4-025
Contrast-Enhanced Ultrasound Performance in the
Evaluation of Focal Nodular Hyperplasia in a

Multicenter Study

Ioan Sporea,1 Roxana Şirli,1 Daniela Larisa S�andulescu,2 Tudor Moga,1

Zeno Spârchez,3 Cristina Cijevschi,4 Simona Ioanitescu,5

Dana Nedelcu,6 Ciprian Brisc,7 Radu Badea8
1Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’, Romania, 2Centre for

Research in Gastroenterology and Hepatology, University of Medicine

and Pharmacy Craiova, 3Department of Gastroenterology and

Hepatology, University of Medicine and Pharmacy Cluj Napoca ’’Iuliu

Haţieganu’’, 4Department of Gastroenterology, University of Medicine

and Pharmacy Iasi ‘‘Gr.T.Popa’’, 5Fundeni Clinical Institute, Bucharest,

Center of Internal Medicine, 6Ponderas and Neolife Hospitals,
7Department of Gastroenterology, University of Oradea, 8Regional

Institute of Gastroenterology and Hepatology Prof. Dr. Octavian Fodor,

University of Medicine and Pharmacy Cluj Napoca ’’Iuliu Haţieganu’’

Objectives: Contrast-enhanced ultrasound (CEUS) has become the

main player in the evaluation of focal liver lesions. The aim of this study

was to evaluate the sensitivity, specificity and accuracy of CEUS for

focal nodular hyperplasia from a large study group.

Methods: A multicenter prospective study was performed in fourteen

Romanian centers, over a period of 6 years (02.2011-03.2017), that gath-

ered 2062 newly detected focal liver lesions evaluated by CEUS. Each

lesion had a contrast CT, MRI or histology as reference method. The le-

sions have not been previously diagnosed by other imaging technique, and

they were considered conclusive if they had an obvious enhancement

pattern, as recommended by the guidelines. CEUS performance for the

FNH was assessed using OpenEpi software for the statistical analysis.

Results: During the 6 years study, 2062 ‘‘de novo’’ focal liver lesions, have

been evaluated by CEUS. From this cohort, 94/2062 (4.5%) had a typical

FNH enhancing pattern as described in the EFSUMB guidelines. Contrast

CT/MRI and biopsy diagnosed additional 15 FNH. From the 94 cases diag-

nosed as FNH by CEUS, in 9 the final diagnosis was different (5 of them ad-

enomas). CEUS performance for the FNH was: 84% sensitivity, 99.4%

specificity, 89.7% positive predictive value, 99.0% negative predictive value

and 98.5%diagnostic accuracy for the diagnosis of focal nodular hyperplasia.

Conclusions: FNH is a benign liver lesion that can accurately be char-

acterized by CEUS as a first-line imaging method.

OPT4-026
Clinical Value of Ceus in the Diagnosis of Prostate
Cancer in Elderly Patients

Dianyuan Lu

Department of Ultrasound, Chongming Branch of Xinhua Hospital

Affiliated to Shanghai Jiaotong University School of Medicine, China

Objectives: Objective to investigate the role of Qualitative and quanti-

tative analysis of contrast-enhanced ultrasonography (CEUS) in the

diagnosis of prostate cancer in different PSA groups.

Methods: After the completion of conventional transrectal ultrasound,

CEUS was performed immediately. The end of CEUS, prostate biopsy

were performed immediately. The characteristics of CEUS images of

each group were compared with the results of puncture pathology.

Results: The diagnostic sensitivity of CEUS in prostate cancer was 95%

among groups. For patients with PSA of less than 20ng/ml, the speci-

ficity was 90%, which greatly increased the positive rate of prostate can-

cer. In the PSA 4-10ng/ml and 10-20ng/ml two groups, compared with

conventional ultrasound, the detection rate of CEUS in the diagnosis of

prostate cancer, there were significant differences (P,0.01).

Conclusions: CEUS has a high detection rate and specificity for the

elderly patients with prostate cancer and it can be one of the most valu-

able diagnostic techniques.
OPT4-027
Contrast-Enhanced Ultrasonography of Pancreatic
Neuroendocrine Tumor

Yanli Liu, Xiang Jing, Jianmin Ding, Yandong Wang, Xinmin Zhao

Department of Ultrasound, Tianjin Third Central Hospital, China



S50 Ultrasound in Medicine and Biology Volume 43, Number S1, 2017
Objectives: To analysis the contrast-enhanced ultrasonography(CEUS)

manifestations of pancreatic neuroendocrine tumor(PNET) and to

explore the clinical value of CEUS in diagnosis of PNET.

Methods: The CEUS of twelve pathologically diagnosed PNET from

June, 2009 to December, 2016 were retrospectively observed. The

enhancement extent and enhancement patterns of CEUS in pancreatic

tumors were analyzed.

Results: Pancreatic neuroendocrine tumor was found in 9 cases, while

pancreatic neuroendocrine carcinoma was found in 3 cases. The tumors

located in pancreatic head (n55), pancreatic tail (n55), pancreatic body

(n51), pancreatic body and tail (n51) respectively, with diameters

ranged from 2.2 cm to 8.2 cm,11 were solid and 1 were solid-cystic le-

sions.10 cases present as well-defined hypoechoic lesions, while 2 cases

present as inhomogeneousen hyperechoic lesions. Among the 12 cases

of PNET,9 cases (75.0%) demonstrated hyper- or iso-enhancement,

which included 5 cases (41.7%) showing homogeneous enhancement

and 4 cases (33.3%) showing inhomogeneousen hancement, and the

other 3 cases (25.0%) demonstrated hypo-enhancement.

Conclusions: CEUS is an effective and non-invasive diagnostic

approach for PNET. Hyper- or iso-enhancement of CEUS is typical

appearance of PNET.

OPT4-028
Usefulness of Contrast-Enhanced Ultrasonography
(CEUS) in Differential Diagnosis of Solid or Cystic

Renal Masses

Youe Ree Kim,1 Young Hwan Lee,2 Jung Hun Lee,1 Sang Hyun Seo,1

Kwon Ha Yoon1

1Department of Radiology, Wonkwang University Hospital, South

Korea, 2Department of Ultrasound, Wonkwang University Hospital

Objectives: To determine whether contrast-enhanced ultrasound can be

used to differentiate benign renal masses such as angiomyolipoma (AML)

with minimal fat or complicated cysts from renal cell carcinomas (RCC).

Methods: We retrospectively collected patientswith histolopatho-

logically confirmed solid renal masses such as angiomyolipoma,

clear cell carcinoma and papillary renal cell carcinoma and compli-

cated cysts who underwent CEUS with SonoVue during May 2012

to March 2017. Two abdominal radiologists reviewed CEUS and

were blinded to the final diagnoses. We analysed rates, grades, pat-

terns of contrast enhancement on arterial phase, heterogeneity of

contrast enhancement at nephrographic phase and wash-out patter-

non delayed phase compared with adjacent renal cortex of these tu-

mors. The Mann-Whitney test was used to statistical analysis for

these parameters.

Results: The study population consisted of 33 patients (13 women and

20 men) with 33 lesions. There were 4 AML, 22 clear cell carcinoma, 5

papillary renal cell carcinoma and 2 complicated renal cysts. Lesion het-

erogeneity on nephrographic phase was much more seen in RCC than

AML .(sensitivity576%, specificity5100%, p50.002). And wash-out

pattern on delayed phase was more seen in RCC than AML

(sensitivity584%, specificity5100%, p50.001). Lesion hypovascular-

ity on arterial phase was more seen in papillary renal cell carcinoma

than clear cell carcinoma (sensitivity566%, specificity590%, p50.05).

Conclusions: Lesion heterogeneity on nephrographic phase and

washout pattern on delayed phase were useful findings for differenti-

ating small RCC from AML. Hypovascularity on arterial phase was use-

ful for differentiating papillary renal cell carcinoma from other solid

renal tumors.

OPT4-029
The Diagnostic Value of Contrast Enhanced
Ultrasound in Acute Aortic Dissection

Qing Lv, Yu Wu, Mengheng Wang
Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: Acute aortic dissection is an life-threatening disease that

symptoms come on abruptly and progress quickly. patients without

treatment have a mortality approaching 1%-2% in the acute stage.

Prompt and accurate diagnosis and timely treatment are profoundly

important. CTA is first examination method selected to patents who

are suspected for AD, but it has some limitations such as contrast agent

allergy and radiation exposure. contrast enhanced ultrasound is conve-

nient and safe, however the research on the AD is rare.

Methods: From November 2015 to Jaunary 2017, We enrolled 41 pa-

tients (28 males and 13 females, mean age 57.8611.1 years) with clin-

ical suspicion of AD in Wuhan Union hospital. Conventional

transthoracic echocardiography (TTE)、contrast transthoracic echocar-

diography (c-TEE) and multislice computed tomography angiography

(MS-CTA) were performed to scan the whole aorta in sequence. Serving

CTA as the reference standard, We compared conventional ultrasound

with CEUS in diagnosing the characterization of AD.

Results: Of the 41 patients, 22 patients were diagnosed for AD and 20

underwent surgical repair. Using Stanford classification system, type

A were detected in 40.9% (9/22) of patients, type B were seen in

59.1% (13/22). C-TEE correctly diagnosed all the patients, however

Conventional TEE had 5 false-positive results because of artifacts (4

in ascending aorta and 1 in the arch). C-TEE distinguished a flap

from an artifact in 5 cases, identifed the false lumen slow blood flow

in 1 and defined the border of false lumen thrombosis clearly in 8. Con-

ventional TEE visualized intmal flaps in 20 of 22 cases, with the use of

contrast enhancement increased to 22 (p50.49). Conventional TEE

correctly identified the true lumen from false lumen in 19/22

(86.4%) cases, and c-TEE in 22/22 (100%) ( P 5 0.23) cases. Speci-

ficity of conventional TEE increased after contrast enhancement

from 73.68 to 100% (P 50.046) for the diagnosis of AD, and both

two methods’ sensitivity are 100% (P51.0).

Conclusions:CEUS can accurately diagnose and analysis the character-

istics of AD, it is superior than conventional ultrasound in discovering

the details lesions of AD, and will provide important information for

the diagnosis of AD.

OPT4-030
Ultrasonographic Features of Hepatic Epithelioid
Hemangioendothelioma

Wenwu Ling, Yan Luo, Tingting Qiu, Qiang Lu

Department of Ultrasound, West China Hospital of SCU, China

Objectives: To investigate the of hepatic epithelioid hemangioendothe-

lioma (HEHE) on B-mode and contrast-enhanced ultrasound (CEUS).

Methods: From January 2012 to September 2016, 17 patients with sur-

gery orbiopsy confirmed HEHE were retrospectively analyzed for their

clinical history, B-mode ultrasound and CEUS characteristics.

Results: The mean age of the 17 patients was (42.88613.95) y

(range 23-69 y). 10 out of 17 were female. On B-mode ultrasound,

11 (11/17，64.7%) were multiple lesions, of which 10 cases

involved the whole liver. 6 (6/17，35.3%) cases were single lesion.

88.2% of lesions (15/17) located underneath the capsule. The mean

size of these lesions were (3.9362.23)cm. They appeared as hypo-

echoic (13/17, 76.5%), hyperechoic (1/17, 5.9%) and mixed-echoic

(3/17, 17.6%). Lesions in 10 (10/17, 58.8%) cases were well-cir-

cumscribed while the rest (7/17, 41.2%) were not. 94.1% of lesions

(16/17) were regular shaped. 7 patients underwent CEUS, 5 of them

(5/7, 71.4%) showed a rim-like hyperenhancement in arterial phase

while the other 2 presented overall hyperenhancement of the le-

sions with uneven perfusion inside during arterial phases. All

cases(7/7, 100%) who underwent CEUS demonstrated hypoen-

hancement in portal and delay phases.
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Conclusions: Multiple subcapsular hypoechoic focal liver lesions with

regular shape remind of the possibility of HEHE. CEUS provided

considerable value in diagnosis.

OPT4-031
Liver Focal Fatty Change Evaluated by Contrast-
Enhanced Ultrasound: A Retrospective Study in an

Ultrasound Expert Center

Alina Popescu, Camelia Foncea, Tudor Voicu Moga, Roxana Sirli,

Mirela Danila, Cristian Ivascu, Diana Gherhardt, Ioan Sporea

Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’, Romania

Objectives: The goal of this paper was to evaluate the liver focal fatty

change (either fat infiltration or fatty sparing) assessed by contrast-

enhanced ultrasound (CEUS), in a tertiary center.

Methods: A retrospective study was performed that evaluated a

cohort of 2904 de novo focal liver lesions (FLLs) assessed by

CEUS (according to EFSUMB guidelines) over a period of seven

years (2010-2016). Focal fatty change (FFC) lesions that were

referred for contrast assessment were 319/2904 (11%). From

2904 FLLs, 979 (33.7%) were also evaluated by a second line im-

aging technique or histology (due to the incomplete EFSUMB diag-

nostic pattern criteria). We evaluated the sensitivity, specificity and

accuracy of CEUS for the FFC that were confirmed by a second line

imaging technique (CT, MRI) or histology. For the statistical anal-

ysis we used OpenEpi software.

Results: From 2904 de novo FLLs, 319 (11%) were FFC, in female

46.4%, in male 53,6%; mean age 54.3+/- 11.9 years, mean lesion

size: 3.3762.13 cm. 233/319 (73%)- were fatty sparing and 86/

319 (27%)-fat infiltration. FFC represented by focal infiltration

were diagnosed on liver with chronic hepathopaty: 25/319 (7.8%)

and 61/319 (92.8%) on liver without fibrosis. CEUS was conclusive

(lesions with typical enhancement pattern as presented in EFSUMB

guidelines) for the diagnosis of FFC in 97.2% of cases. From 979

FLLs group (CT, MRI or histology for the final diagnosis), 31/

979 (3.2%) were FFC. 22/31 (71%) were fatty sparing and 9/31

(29%) were fat infiltration. CEUS performance in the diagnosis

of FFC was: 72.73% Sensitivity; 99.67% Specificity; 98.28% Accu-

racy. The performance of CEUS was influenced by the diameter of

the lesion (.5cm) and the presence of sever fibrosis $F3.

Conclusions:CEUS is an accurate and specificmethod for the diagnosis

of focal fatty changes; still the results can be influenced by the size of the

lesion and the presence of liver cirrhosis.

OPT4-032
Contrast Enhanced Ultrasound, The First Step in
the Evaluation of Focal Liver Lesions

Alina Popescu, Tudor Voicu Moga, Cristian Ivascu, Roxana Sirli,

Mirela Danila, Camelia Foncea, Diana Gherhardt, Felix Bende,

Corina Pienar, Ioan Sporea

Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’, Romania

Objectives: The aim of this paper is to evaluate the performance of

CEUS as a first step in the evaluation of focal liver lesions (FLLs) in

cirrhotic and non-cirrhotic patients.

Methods: A retrospective study was performed on a cohort of 2904 FLLs

evaluated by CEUS between September 2009-December 2016, according

to EFSUMB guide lines (2) in a tertiary center. 979 (33.7%) FLLs did not

completely fulfill theEFSUMB-CEUScriteria thusneeding tobe confirmed
by other imaging technique (contrast-enhanced CT, contrast-enhanced

MRI) or histology. Lesions that were previously diagnosed have been

excluded.UsingCT,MRIandhistology for thefinaldiagnosiswecalculated

the specificity, sensibility and accuracy of CEUS for the difficult FLLs that

challenged the examiner, in cirrhotic and non-cirrhotic patients.

Results: CEUS managed an overall correct diagnosis in 76.8 % (752/979)

of the lesions. From the 979 FLLs, 335 (34.3%), (67.7% HCC, 4.7%Hem-

angioma, 3.8% Metastasis, 18.2% Other benign lesions and 5.3 % Other

malignant lesions), were detected in liver cirrhosis (LC) and 644

(65.7%), (36.1% Metastasis, 19.5% Hemangioma, 6.8% HCC, 31.3%

Other bening lesions and 6%Othermalignant lesions) were in non-cirrhotic

liver (NC). In LC CEUS performance for benign lesions was: 87.7% Se,

93.6% Sp and 90.4% Ac. For malignant lesions in LC, CEUS performed:

76.1% Se, 92.4% Sp and 83,8% Ac. In the NC group, CEUS performance

for benign lesions was: 82%Se, 95.8% Sp and 88.4%Ac. and for malignant

lesions was: 90.16% Se, 90.13% Sp and 89.4% Ac. CEUS performance on

the most frequent lesions: Hepatocellular carcinoma (HCC) in LC: 65.2%

Se, 86%Sp, 68.5%Ac. HCC inNC: 65.9%Se, 94.7Sp, 92.1 Ac.Metastasis

in LC: 30.7 Se, 97.3Sp, 92.9% Ac. Metastasis in NC: 78.5% Se, 91.2% Sp,

85.5% Ac. Hemangioma in LC: 68.7% Se, 95.6 Sp, 93.4% Ac. Hemangi-

oma in NC: 77.2% Se, 96.1% Sp and 91.3 Ac.

Conclusions: CEUS is an accurate and reliable method as a first step in

the evaluation of FLLs. Liver cirrhosis does not influence significantly

CEUS performance.

OPT4-033
Contrast-Enhanced Ultrasound in the Diagnostic of
Liver Abscesses. A Prospective Multicenter Experience

Alina Popescu,1 Tudor Moga,1 Ioan Sporea,1 Larisa Sandulescu,2

Roxana Sirli,1 Mirela Danila,1 Adrian Saftoiu,2 Zeno Sparchez,3

Ciprian Brisc,4 Radu Badea5

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy Timisoara, Romania, 2Centre for

Research in Gastroenterology and Hepatology, University of Medicine

and Pharmacy Craiova, 3Department of Gastroenterology’’, Iuliu

Haţieganu’’ University of Medicine and Pharmacy Cluj Napoca,
4Department of Gastroenterology, University of Oradea, 5‘‘Iuliu

Haţieganu’’ University of Medicine and Pharmacy Cluj Napoca

Objectives: Liver abscess is a rare medical condition in which

therapeutic success depends on a correct and rapid diagnosis.

Contrast-enhanced ultrasonography (CEUS) in the evaluation of liver

abscesses (LA) might be the solution. The goal of the study was to

evaluate the performance of CEUS for the diagnosis of LA in a pro-

spective multicenter study.

Methods: A prospective multicentre SRUMB study was performed,

which included 2062 CEUS examinations from 14 centers in Romania,

over a six years period (02.2011-03.2017). All lesions were ‘‘de novo’’

focal liver lesions (FLLs), maximum three/patient, inconclusive at stan-

dard ultrasound evaluation and with a reference method (contrast CT or

MRI or biopsy) as gold standard. We evaluated the sensitivity (Se),

Specificity (Sp), and accuracy (Ac) of CEUS for liver abscesses from

this cohort. CEUS was considered to be conclusive if the enhancement

pattern was typical for an LA according to the EFSUMB guidelines (1).

Results: From the 2062 FLLs, 43.5% were discovered in women and

56.5% in men, with the mean age of 52.4 years. From all FLL, 45/

2062 (2.2%) were diagnosed by the gold standard as LA. CEUS

achieved: 86.6% sensitivity, 99.8% specificity, 95.1% positive predictive

value, 99.6% negative predictive value and 99.5 % diagnostic accuracy

for the diagnosis of liver abscesses.

Conclusions:CEUS is a confident diagnostic technique, with very good

performance for the diagnosis of liver abscesses.
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OPT4-034
Enhancement Pattern of Liver Metastasis on
Contrast Enhanced Ultrasound Examination - Monocentric

Experience

Alina Popescu,1 Ana Maria Stepan,2 Roxana Sirli,1 Ana-Maria Stepan,1

Anda Pascaru,1 Cristina Ciocea,1 Tudor Moga,1 Ioan Sporea1

1Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’, Timisoara, Romania,
2Department of Ultrasound, University of Medicine and Pharmacy

‘‘Victor Babes’’, Timisoara, Romania

Objectives: To evaluate the enhancement pattern of liver metastasis on

contrast enhanced ultrasound (CEUS) examination.

Methods: We performed a retrospective study, which included 496 pa-

tients with liver metastasis admitted in the Department of Gastroenter-

ology and Hepatology of Emergency County Hospital of Timisoara

between January 2010-December 2016, respectively 496 patients [303

men (61.1%) and 193 women (38.9%)], mean age 64.1 6 10.7years.

CEUS evaluation started from the suspicion of liver metastasis in the

context of a neoplasia with single or multiple liver lesions or from

the suspicion in standard ultrasound of liver metastasis. We analyzed

the cause of liver metastasis, the enhancement pattern on CEUS

(hypo- or hypervascular metastasis) and the relationship between

primary tumor / behavior in CEUS.

Results: The most common cause of liver metastasis was colon cancer

(in 28% of cases - 139), followed by pancreatic cancer (62 cases –

12.6%) and gastric cancer (50 cases - 10%). Other causes were: breast

cancer (6.4% - 32 cases), oesophageal cancer (3% - 15 cases), ovary,

uterus, pharynx, small intestine, kidney, prostate, melanoma, etc

(22.6%). In 17.4% cases the primary tumor was not identified. After

CEUS examination in 258/496 (52.1%) cases the metastasis were hyper-

vascular and in 238/496 (47.9%) cases were hypovascular. All liver

metastates showed washout in the portal and late phase. A correlation

was found only between gastric cancer and hypervascular appearance

- 30/50 hypervascular metastasis vs. 20/50 hypovascular metastasis (p

5 0.042). The vascularity of liver metastasis on CEUS was not corre-

lated with the primary tumor.

Conclusions: CEUS is a good imaging method for the detection and

characterization for liver metastasis. In the arterial phase in 258/496

(52.1% ) cases hyperenhancing pattern was observed (hypervascular

metastasis) and hypoenhancing pattern (hypovascular metastasis) in

238/496 (47.9%) cases. In our study, we found no significant correlation

between the primary tumor and The vascularity of liver metastasis,

excepting gastric cancer which seemed to correlate with hypervascular

metastasis.

OPT4-035
Potential Pitfalls of Contrast Enhanced Ultrasound
(CEUS) in Characterization of Liver Tumours: Case Series

Wey Chyi Teoh, Wan Ying Chan

Department of Radiology, Changi General Hospital, Singapore

Objectives: Contrast enhanced ultrasound (CEUS) is an emerging

diagnostic tool used for evaluation of liver lesions, particularly in

patients who are unsuitable for contrast enhanced computed tomog-

raphy or magnetic resonance imaging. This ultrasound technique

has enable real-time evaluation of intra-lesional vascularity in all

phases, conferring CEUS a temporal resolution superior to other

imaging methods. However, given CEUS relative recent entry

into clinical usage; the pitfalls encountered in imaging of liver le-

sions have not yet been well discussed.

Methods: Case series review.
Results: We will review a case series of 5 patients who underwent

CEUS for characterization of liver tumours in our department.

False diagnoses were initially made and they were later disproved

on histopathology correlation or follow up imaging. The false

positive diagnosis of hepatocellular carcinoma was made in 3

cases which demonstrated arterial enhancement followed by

porto-venous washout. These lesions were subsequent proven to

be hepatic haemangioma, focal nodular hyperplasia and abscess/

inflammatory pseudo-tumours. A false positive diagnosis of a

dysplastic nodule was made in one case due to its initial hypoen-

hancement and this was later found to be focal pancreatic

heteropia. The final case was a false negative diagnosis of a hem-

angioma which demonstrated arterial enhancement and no

washout but was actually a small well-differentiated hepatocellular

carcinoma. We will discuss how these false diagnoses could have

been avoided.

Conclusions: CEUS can be a useful diagnostic modality for character-

ization of liver lesions. However, operators must correlate with patient’s

underlying risk factors and should be aware of imaging pitfalls when

performing CEUS.

OPT4-036
Colorized Fusion Using Ceus for RFA
Chikara Ogawa,1 Mitsushige Shibatoge,1 Masatioshi Kudo2

1Department of Gastroenterology and Hepatology, Takamatsu

Red Cross Hospital, Japan, 2Department of Gastroenterology and

Hepatology, Kindai University Faculty of Medicine

Objectives: Evaluated of usefulness of new technology using colorized

fusion with CEUS for RFA.

Methods:Before RFA, we extracted DICOM data using the 3D vol-

ume analyzer system SYNAPSE VINCENT called Synapse 3D

internationally and integrated these DICOM data onto US platform.

Using this method, we can make colorized fusion images and this

new technology can also use contrast enhanced US mode.

Results: 13 patients with eleven HCC and four liver metastasis nodules

were enrolled in this study. All cases were able to get the complete

response using colorized fusion technology after RFA. This new technol-

ogy is very useful to understand the segmentation in the liver more easily

and visually than usual gray scale US, especially for beginner operators.

Conclusions: This new technology is useful for education and support

of CEUS and RFA.

OPT4-038
The Application of Image Fusion-Guided
Contrast-Enhanced Ultrasonography in Detecting

Small Liver Nodules

Xiang Jing

Department of Ultrasound, Tianjin Third Central Hospital, China

Objectives: At present, the commonly used medical imaging

methods for early HCC include CECT / CEMRI and CEUS.

Compared with other imaging scan, ultrasound is a convenient,

flexible, real-time method and the common routine for the examina-

tion of liver lesions. However, the low spatial resolution of ultra-

sound many cause small lesions invisible on the screen. An

imaging model with both the advantages of ultrasound, namely

high sensitivity in the diagnosis of the characteristics of the lesion,

and the ability of CT / MRI, i.e. high spatial resolution to achieve

sufficient accuracy is needed. Magnetic navigation image fusion

imaging is such method.Therefore, our aim is to explore the value
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of image fusion-guided CEUS in detecting liver nodules with

abnormal blood supply missed by conventional ultrasonography

and CEUS.

Methods: 35 patients with forty-two liver nodules and HBV cirrhosis

missed by US and CEUS, detected by contrast-enhanced CT/MRI,

were analyzed retrospectively. Image fusion-guided CEUS was per-

formed after the fusion of ultrasound and contrast enhanced CT/MRI

images.

Results: Our results show that image fusion were performed suc-

cessfully in all 35 patients. The technical success rate was 100%.

Average fusion time was 4.161.8 min. Forty liver nodules with

abnormal blood supply were detected by image fusion guided

CEUS, and the detection rate was 95.2%. The diagnosis accuracy

rate of image fusion guided CEUS was 97.5%. Two nodules mis-

diagnosed by contrast-enhanced CT were achieved by image fusion

guided CEUS.

Conclusions: Our results indicate that Image fusion guided CEUS

has a high detection rate and diagnosis accuracy for liver nodules

with abnormal blood supply missed by US and CEUS. This

method can improve the clinical diagnosis and guide interventional

procedures.
Poster Session

PPT4-001
ACase of Hepatic Inflammatory Pseudotumor with
Time-Dependent Contrast-Enhanced Ultrasonography

Findings

Takahito Iwai,1 Mutsumi Nishida,1 Satomi Omotehara,1

Satoshi Yabusaki,2 Koji Ogawa,3 Keisuke Okamura,4 Satoshi Hirano,4

Tomoko Mitsuhashi,5 Eiko Hayase,6 Chikara Shimizu6

1Division of Laboratory and Transfusion Medicine / Diagnostic Center

for Sonography, Hokkaido University Hospital, Japan, 2Department of

Diagnostic and Interventional Radiology, Hokkaido University

Hospital, 3Department of Gastroenterology, Hokkaido University

Hospital, 4Department of Gastroenterological Surgery II, Hokkaido

University Hospital, 5Department of Surgical Pathology, Hokkaido

University Hospital, 6Division of Laboratory and TransfusionMedicine,

Hokkaido University Hospital

Objectives: Hepatic inflammatory pseudotumor (IPT) is a rare benign

disorder with non-specified image findings that depend on the inflamma-

tory stage. Here, we report a case of hepatic IPTwith contrast-enhanced

ultrasonography (CEUS) findings that changed over time.

Methods: Case report and literature review.

Results: The female patient in her 40s referred for close examinations

of a new lesion appearance in hepatic segment 5 on contrast-enhanced

computed tomography (CT) during follow-up for a solitary necrotic

nodule in hepatic segment 6. Ultrasonography revealed a 13-mm hypo-

echoic solid lesion with an ill-defined border in her liver. At the first

visit, the new hepatic nodule showed a strong homogeneous enhance-

ment pattern in the arterial phase of the CEUS, while it showed a

prolonged enhancement pattern in the portal phase of CEUS. In the

post-vascular phase, the nodule showed an enhancement defect.

Six months after these initial findings, the contrast enhancement

pattern of the portal phase has changed into a wash-out pattern. The
nodule showed a wash-out pattern in both the portal and equilibrium

phases of contrast enhanced CT. Dedifferentiation of hepatocellular

carcinoma was not denied and laparoscopic partial hepatectomy was

performed. The resected specimen clearly showed a distinct tumor

without a capsule. Pathological finding showed increased number of

spindle cells and small blood vessels with infiltration of inflammatory

cells including plasma cells in the tumor. The nodule was diagnosed

IPT.

Conclusions: This case suggested that follow-up with CEUS might

be useful to diagnose IPTs for hypoechoic solid lesions with ill-defined

borders.
PPT4-002
Sonazoid-Enhanced Ultrasonography Guidance
Improves the Quality of Pathological Diagnosis

in the Biopsy of Focal Hepatic Lesions

Yuji Eso, Atsushi Takai, Yoshihide Ueda, Hiroyuki Marusawa,

Hiroshi Seno

Department of Gastroenterology and Hepatology, Kyoto University

Graduate School of Medicine, Japan

Objectives: Contrast-enhanced ultrasonography (US) using second-

generation contrast agent Sonazoid has improved the detection

and characterization of focal hepatic lesions. We evaluated the util-

ity of Sonazoid-enhanced ultrasonography (SEUS) in guiding percu-

taneous biopsy of focal hepatic lesions by comparing accuracy of

histopathological diagnosis between B-mode US and SEUS guid-

ance.

Methods: This retrospective study included 140 focal hepatic le-

sions in 127 patients (mean age; 63.6 years) referred for US-guided

percutaneous biopsy between April 2012 and September 2016. The

diagnostic accuracy of the biopsy was defined as the percentage of

the total number of lesions clearly diagnosed at the initial biopsy. A

case was considered a technical failure when pathological results

failed to specifically indicate final diagnosis owing to insufficient

material or when pathological results changed from benign to ma-

lignant by re-biopsy.

Results: Among 140 focal hepatic lesions, 57 lesions underwent bi-

opsy with B-mode US guidance while 83 received SEUS guidance.

Patient characteristics (sex, age, lesion location and diameter, and

reasons for biopsy) did not differ significantly between groups.

Diagnostic accuracy was significantly higher under SEUS guidance

than B-mode US guidance (91.6% vs. 75.4%, respectively; p ,
0.05). When biopsies were performed to diagnose or rule out malig-

nancy in indeterminate focal hepatic lesions, diagnostic accuracy

was also significantly higher under SEUS guidance than B-mode

US guidance (100% vs. 70.8%, respectively; p , 0.05). SEUS guid-

ance resulted in a significantly higher rate of successful single-

puncture attempts during biopsy procedures than B-mode US guidance

(53.0% vs. 35.1%, respectively; p , 0.05).

Conclusions: SEUS guidance improves the accuracy of hepatic

tumor biopsy pathological diagnosis compared to B-mode US

guidance. SEUS guidance is recommended for more accurate local-

ization of suitable hepatic lesion biopsy areas since it increases

conspicuity and differentiates viable area from denaturalization or

necrosis.
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T5-13-IN01
TEE: Simulator-Based TEE Training
Haibo Song

West China Hospital

Perioperative transesophageal echocardiography monitoring (TEE)

can evaluate the morphology and the function of circulatory system.

The basic idea of perioperative TEE is to find the characteristics of

TEE images, establish the individual pathophysiologicalmodel, improve

decision-making ability, control and manage the risk during the periop-

erative period, and combine it with relevant experience and evidence-

based medicine. Therefore, perioperative TEE should be normalized

and standardized in the clinical practice. How to collect and use TEE im-

ages to solve problems in the clinical practice by focusing on themethods

of Focus-TEE monitoring is very important. This study has been per-

formed to illustrate the value of standardized echocardiography training

on the guidance of TEE which includes the following three parts:

Part 1 Standardized procedure of work shifts.

Cardiac surgeries are discussed in advance and the standardized

teaching method on the procedure of selecting standard TEE views

are used in the meaningful cases.

Part 2 Standardized four basic cardiac ultrasound views.

The four chamber views, left atrium long axis, aortic valve short axis,

right atrium inflow, and the right atrium outflow tracts are selected first,

then target views are selected.

Part 3 Problem-based procedure of selecting views.

Different diseases are matched with different TEE views, depending on

the kind of disease. For example, standardized view-selected procedures

of ASD (artium septum defect). Four basic views are selected for the ASD

preliminary assessment, then four methods of ASD surgeries are recom-

mended according to the assessment. After the surgery, operation related

complications prediction: occlude fall off, etc. are also evaluated.

The standardizedprocedure for selectingTEEviewswill bebeneficial for

choosing the best way of ASD operations and reduce the complications.

T5-13-IN02
Transesophageal Echocardiographic Guidance for
Septal Puncture and Balloon Mitral Commissurotomy

Cheng-Wen Chiang

Cardiovascular Center, Cathay General Hospital, Taipei, Taiwan

Interatrial septal puncture has becomemore andmore important in the

era of percutaneous intervention for structural heart diseases. Some

arrhythmia ablation procedures may also require septal puncture.

However, septal puncture is probablyoneof themost risky percutaneous

intervention techniques. Itmay inadvertently perforate the atrialwall or the

ascending aorta, leading to cardiac tamponade or even death. Online guid-

ance with TEE can dramatically reduce the risk. Selection of optimal bi-

caval plane is of paramount importance. The Brockenbrough puncture

needlewithin theMullin sheath should bemanaged so that the typical tent-

ing sign can appear on this plane before protruding the puncture needle.

Online TEE is also very convenient for guiding balloon commissurot-

omy in patients with mitral stenosis. It can provide immediate post-dila-

tation hemodynamic information through Doppler measurements, and

reveal flail mitral valve if the chordae have ruptured. It can reduce the

risk of cerebral embolism in patients with isolated immobile appenda-

geal thrombus, if they decide to undergo balloon commissurotomy after

anticoagulation for more than three months. Importantly it can detect

life-threatening complications such as pericardial tamponade promptly
and reliably. Indeed, mastering the technique of online TEE guidance

is truly rewarding for balloon mitral commissurotomy.

T5-13-IN03
TEE in TAVI
Toshinari Onishi

Department of Cardiovascular Medicine, Osaka University

Graduate School of Medicine, Suita, Osaka, Japan

Aortic stenosis (AS) has been the most common valvular heart disease

in the past decades. Although surgical aortic valve replacement (SAVR) is

a well-established therapy, transcatheter aortic valve implantation (TAVI)

provides an alternative treatment option for inoperable and high surgical

risk patients with symptomatic AS. Echocardiography plays an important

role in procedural planning, device placement or deployment, and post-

procedure follow up. Intra-procedural transesophageal echocardiography

is recommended by the American Society of Echocardiography because

of its incomparable ability to provide rapid and accurate information, to

evaluate the early function of the bioprosthesis, to define the severity

and location of paravalvular leakage, and to detect complications such

as sudden worsening of MR, new left ventricular wall motion abnormal-

ities, cardiac tamponade, and dissection or rupture of the aortic root.

T5-13-IN04
Technique of TEE Guidance in MitraClipping
Sunil Mankad

Department of Cardiology, Mayo Clinic, Rochester, MN, USA

The 5 year results of the EVEREST II Trial as well as the results of the

TVT Registry confirm excellent results of the MitraClip procedure in

properly selected patients. Transesophageal echocardiography (TEE)

plays a pivotal role in procedural guidance. Accurate guidance to cross

the interatrial septum at a specific location is particularly important in

percutaneous treatment of mitral regurgitation with the MitraClip sys-

tem. Specific parameters which predict procedural success are also

best assessed with 2D and 3D TEE. MitraClip orientation with respect

to the mitral valve leaflets is best assessed with 3D TEE. Assurance of

leaflet grasping, stability, improvement in mitral regurgitation, size of

the residual atrial septal defect, and confirmation of no development

of mitral stenosis are all assessed with TEE during the procedure.

References:

1. J Am Coll Cardiol. 2015 Dec 29;66(25):2844-54

2. Sorajja P et al. J Am Coll Cardiol. 2016 Mar 15;67(10):1129-40

3. Wunderlich NC, Siegel RJ. Eur Heart J Cardiovasc Imaging. 2013

Oct; 14(10):935-49.

T5-13-IN05
Current Applications of Intracardiac
Echocardiography in The Catheterization Laboratory

Qi-Ling Cao, MD

Director, Echo Research Lab, Sidra Medical & research Lab,

Doha-Qatar

Intracardiac echocardiography (ICE) is slowly replacing transesopha-

geal echocardiography as the preferred imaging tool to guide device

closure of atrial septal defects and patent foramen ovale. Further, with

the emergent new technology of percutaneous valve repair/replacement,

ICE is being used more frequently to monitor various procedural steps.

Standard views obtained by ICE include home view ‘‘neutral view’’ that

delineates the tricuspid valve and right ventricle inflow and outflow; the

septal view that delineates the septum and the defect; the long axis view

that delineates the superior vena cava, the defect and the left atrium and

the short axis view that delineates the aortic root, the septum and the left

atrium.
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The use of ICE in small children with atrial communications who un-

dergo device closure of their defects provide better images of the atrial

septum and the various stages of device closure. Specifically, the left

atrium is better visualized using ICE.

Cost effectiveness and comparison with TEE is also discussed.

Symposium

T5-14-IN01
Current Advancement of Transthoracic 3D
Echocardiography for the Quantification of Left Chamber

Parameters

Masaaki Takeuchi

Department of Laboratory and Transfusion Medicine, University of

Occupational and Environmental Health, School of Medicine,

Kitakyushu, Japan

It has passed more than 20 years, since the first-generation transtho-

racic real-time 3D echocardiography came appeared in the clinical arena

in 1998. Although the earlier day’s transthoracic 3D echocardiography

(3DTTE) had limitations mainly due to large footprint of 3D transducer,

lower temporal and spatial resolution, making its routine clinical use

quite difficult, several studies have reported its accuracy for the quanti-

fication of left chamber parameters over 2D echocardiography against

cardiac magnetic resonance imaging as a reference. With continuous

advancement of ultrasound technology, quality of 3DTTE image has

been much improved, and now, one-beat acquisition of the whole heart

with high volume rate is possible in many ultrasound manufactures.

3DTTE expands its acquisition in not only patients with sinus beat but

also those with irregular heart beat and those who cannot stop breath

adequately. Although each ultrasound company has their own quantifi-

cation software for the analysis of left ventricular (LV) volumes, ejec-

tion fraction and mass, manual tracing on the endocardial border

causes measurement variabilities in different examiners and different in-

stitutions. The adoption of recently developed fully automated LV and

left atrial (LA) quantification software with 3DTTEmight be one poten-

tial solution to eliminate this problem. I will present the current status of

fully automated software with 3DTTE for the assessment of LV and

LA volumes.

T5-14-IN02
The Added Value of 3D Echo to Assess RV
Geometry and Function

Luigi P. Badano, MD, PhD, FESC, FACC

Department of cardiac, thoracic and vascular sciences, University of

Padua School of Medicine, Padua, Italy

Quantitative assessment of the right ventricle (RV) by conventional

echocardiography is a challenging task due to its complex asymmetric

geometry (limiting the ability to adequately visualize both inflow and

outflow tracts in the same view), highly trabeculated endocardial bor-

ders, lack of precise anatomic landmarks, and unfavourable position

of the RV in the chest. Furthermore, two-dimensional echocardiography

(2DE) diameters of the RV vary significantly with minor rotation or tilt-

ing the transducer and may be inaccurate, leading to an under- or over-

estimation of RV size.

Three-dimensional echocardiography (3DE) opened a new era in echo-

cardiographic evaluation of the RV. 3DE allows to include all three parts

of the RV (i.e. inflow, outflow and apical trabecular part) in the same data-

set. RV acquisitions derived from stitching together consecutive multi-

beat volumes offer high temporal and spatial resolution. These data sets

can be further analysed using dedicated software packages to obtain the

mapping of the RV endocardial surface and to measure the RV volumes

and function without using geometrical assumptions or approximations.
Despite a slight underestimation, RV 3DE measurements closely corre-

late with RV volumes measured by cardiac magnetic resonance (CMR)

and by volumetric thermodilution during cardiac catheterization both in

children and adults. It’s worth stressing out that 3DE remains the only echo-

cardiographic technique capable of a reliable calculation of RV EF from

end-diastolic and end-systolic volume measurements. In the most recent

meta-analysis aimed toexplore the accuracyof different imagingmodalities

(2DE, 3DE, radionuclideventriculography, computerized tomography-CT,

gated single-photon emission CT, and invasive cardiac cineventriculogra-

phy) for RV EF using CMR as reference method, 3DE has proven to be

themost reliable technique, overestimating theRVEFonlyby1.16%(range

-0.59 to2.92%).Normativedata for 3DERVvolumesandEF includingage-

, body size-, and sex-specific reference values based on large cohort studies

of healthyvolunteers is also available. Inclusionof the recommendations for

3D RV volumetric analysis in laboratories with appropriate 3D platforms

and experience in the most recent edition of chamber quantification guide-

lines highlights the importance of 3DE in the assessment of RV.

T5-14-IN03
Application of 3D Echo in the Diagnosis of Complex
CHD

Pang kunjing

Director of department of pediatric ultrasound, Fuwai Hospital,

Chinese Academy of medical sciences, National cardiac center, China

Objective: to analyze the clinical value of three-dimensional echocardi-

ography in the diagnosis of congenital heart disease by transthoracic

three-dimensional echocardiography.

Methods: Prospective using three-dimensional echocardiography in the

diagnosis of 210 pre-operational cases of complex congenital heart dis-

ease, compared with the traditional two-dimensional ultrasound diag-

nosis results with surgical findings as the gold standard, the accuracy

of the analysis of the characteristics and the diagnostic results of the

three-dimensional ultrasound diagnosis method. Results:The diagnostic

thinking of 3D echocardiography is different from that of two-dimen-

sional echocardiography. Three dimensional thinking is more conducive

to the three-dimensional understanding of the structure of the heart.

For the cases of complex congenital heart disease with excellent two-

dimensional image, the results of three-dimensional ultrasound diagnosis

were more accurate than two-dimensional ultrasound. Including the mea-

surementof atrial andventricular septal defect diameter, accurate assessment

of cone structure of tetralogy of Fallot patients, judge the position relation-

ship of ventricular septal defect and large arteries of double outlet right

ventricle cases. For two dimensional images with poor quality, the quality

of 3D images is worse and the diagnostic results have no advantage. For

congenital valvular diseases, three-dimensional ultrasound has no advantage

over 2D in the diagnosis of valvular structures because of the delicate struc-

ture of valves and the resolution limits of three-dimensional images.

Conclusion: The establishment of diagnostic thinking of three-dimensional

echocardiography is beneficial to the understanding of the spatial structure of

congenital heart disease and to improve the accuracy of diagnosis. The res-

olutionof thecurrent three-dimensional echocardiographicdiagnostic instru-

ment is still limitedby the acousticwindowcondition, and it is still difficult to

achieve satisfactory imaging for the delicate structure of the heart valve.

T5-14-IN04
Tips and Tricks of Transesophageal
Echocardiographic Guidance During Cardiac Interventions

Cheng-Wen Chiang

Cardiovascular Center, Cathay General Hospital, Taipei, Taiwan

Online transesophageal echocardiographic (TEE) guidance has

become a useful and convenient technique for various structural heart

disease interventions, e.g., interatrial septal puncture, balloon mitral
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commissurotomy, mitraClipping, atrial septal defect (ASD) device

closure etc. There are some important tips and tricks.

(1). For septal puncture, 2D echo may be better than 3-D echo. The

optimal tenting sign should be managed to appear on the bicaval plane

before protruding the puncture needle. If the tenting sign appears on a

plane showing the right upper pulmonary vein, it indicates that the nee-

dle is pointing too posteriorly, increasing the risk of atrial wall perfora-

tion. Conversely, if the tenting sign appears on a plane showing the

ascending aorta, it indicates that the needle is pointing too anteriorly,

increasing the risk of aortic perforation.

(2). Live 3D zoom mode is very convenient and better than 2D for

monitoring ASD device deployment.

(3). Fluoroscopy is still useful formonitoring someparts of the interven-

tion procedures. If available, fusion imaging would be very convenient.

(4). The duration of using color Doppler and 3-D echo should be kept

short. Long duration tends to elevate the temperature of the TEE probe.

(5). When using loop function, the time mode may be more desirable

than the beat mode to prevent interruption of an important recording.

T5-14-IN05
Intracardiac Echo Guidance for Interventions of
Structural Heart Diseases

Qi-Ling Cao

T5-14-IN06
Intracardiac Echo Guidance of Intervention
Yun-Ching Fu

China Medical University Children’s Hospital

Interventional therapy for congenital and structural heart diseases has

becomemore andmore popular nowadays. Transesophageal echocardiogra-

phy (TEE) has been successfully used for guiding the procedure but requires

general anesthesia. Intracardiac echocardiography (ICE) uses aminiaturized

ultrasound tipped catheter which is placed in the heart to obtain the image.

Imagingwith ICE has evolved from cross-sectional imaging using a rotating

transducer (similar to intravascular ultrasound) to sector-based imaging us-

ing a phased-array transducer. Phased-array ICE has many advantages over

rotational ICE including a greater frequency range, greater depth of field,

steerability, and the possibility of acquiringDoppler and color flow imaging.

With their steerability, phased-array catheters can be easily advanced and

positioned through short sheaths rather than through long guide sheaths.

The AcuNav (Siemens Medical) phased-array ICE was first introduced in

Taiwan inDecember 2004. In our experience, ICE can provide excellent im-

ages for device closure ofASD,VSD, ruptured sinusValsalva aneurysm and

transseptal puncture eliminating the need of general anesthesia.

T5-14-IN07
Echocardiographic Risk Stratification in
Asymptomatic Patients with Paradoxical Low Flow Low

Pressure Gradient Severe Aortic Stenosis

Masaaki Takeuchi

Department of Laboratory and Transfusion Medicine, University of

Occupational and Environmental Health, School of Medicine,

Kitakyushu, Japan

After the introduction of paradoxical low flow low pressure gradient se-

vere aortic stenosis (PLFLG-SAS) in 2007, there are still ongoing debates

regarding pathophysiology, therapy and prognosis in PLFLG-SAS. Symp-

tomatic patients with PLFLG-SAS are usually associated with worse

outcome, even though the symptom is related to either AS itself or coexis-

tent comorbidities, such as heart failure with preserve left ventricular ejec-

tion fraction (HFpEF). PLFLG-SAS has two phenotypes, including true

SAS and pseudo-SAS. Surgical aortic valve replacement or transcatheter

aortic valve replacement (TAVR) could be useful in the former, but not use-

ful or even harmful in the latter patients. Recent studies have demonstrated
some echocardiography parameters such as projected aortic valve area dur-

ing dobutamine stress echocardiography, global longitudinal strain (GLS)

and calcium score of the aortic valve on multidetector computed tomogra-

phy can be discriminate from true SAS to pseudo-SAS.

However, there is a subset of patients with PLFLG-SAS, who deny

any AS related symptom in the outpatient clinic. Many patients are older

with limited physical activity. Thus, subjective symptomatic assessment

is not accurate to determine whether the patient is truly asymptomatic.

Following echocardiography parameters might be useful to select

high-risk group of patients for future adverse outcome among patients

with asymptomatic PLFLG-SAS.

1): LV mass index

2): GLS

3): left atrial volume index

4): Diastolic dysfunction grade

5): right ventricular function

I will discuss the usefulness of these parameters for the risk stratifica-

tion in asymptomatic patients with PLFLG-SAS.

T5-14-IN08
Transesophageal Echo in Transcatheter Aortic
Valve Implantation

Toshinari Onishi

Department of Cardiovascular Medicine, Osaka University Graduate

School of Medicine, Suita, Osaka, Japan

Aortic stenosis (AS) has been the most common valvular heart disease

in the past decades.Although surgical aortic valve replacement (SAVR) is

awell-established therapy, transcatheter aortic valve implantation (TAVI)

provides an alternative treatment option for inoperable and high surgical

risk patients with symptomatic AS. Echocardiography plays an important

role in procedural planning, device placement or deployment, and post-

procedure follow up. Intra-procedural transesophageal echocardiography

is recommended by the American Society of Echocardiography because

of its incomparable ability to provide rapid and accurate information, to

evaluate the early function of the bioprosthesis, to define the severity

and location of paravalvular leakage, and to detect complications such

as sudden worsening of MR, new left ventricular wall motion abnormal-

ities, cardiac tamponade, and dissection or rupture of the aortic root.

T5-14-IN09
Making TAVR Simple: TTE or TEE Guidance
Yung-Tsai Lee, Wei-Hsian Yin, Jeng-Wei

Heart Center, Cheng-Hsin General Hospital, Taipei, Taiwan

In 2012, ACC recommended the TEE as a mandatory tool in TAVR

procedure. However, in 2017, ACC changed their statement as the

TEE was an alternative tool. Alain Cribier performed first in man

TAVR in 2002 with general anesthesia and TEE. Thereafter, they stated

the procedures were done by local anesthesia without TEE in most of

their cases. Minimalized TAVR seems attractive method. There are

some problems of TAVR remained to solve, such as paravalvular leakage

and residual pressure gradient. But the TEE has complications, such as

esophageal injuries or tracheal intubation. Newer generation of devices

might decrease the complications and paravalvular leakage. Without

TEE, TAVR could be done safely, but we might loss some details.

T5-14-IN10
Transesophageal Echo in Mitral Valve
Interventions

Sunil Mankad

Department of Cardiology, Mayo Clinic, Rochester, MN, USA

2D and 3D transesophageal echocardiography (TEE) has emerged

as the gold standard in guiding a variety of mitral interventions in the
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catheterization lab. These procedures include mitral paravalvular

leak closure, the MitraClip procedure for mitral regurgitation, and

mitral valve-in-valve therapy. For mitral paravalvular leak closure

3D TEE and color Doppler imaging is of paramount importance to

determine the shape and size of the defect and gauge its suitability

for percutaneous closure. During paravalvular leak closure 2D and

3D TEE also is important to make sure that no leaflet impingement

has occurred, which is the most common reason for failure of the

procedure. Accurate guidance to cross the interatrial septum at a spe-

cific location is particularly important in percutaneous treatment of

mitral regurgitation with the MitraClip system. Specific parameters

which predict procedural success are also best assessed with 2D

and 3D TEE. MitraClip orientation with respect to the mitral valve

leaflets is best assessed with 3D TEE. Assurance of leaflet grasping,

stability, improvement in mitral regurgitation, size of the residual

atrial septal defect, and confirmation of no development of mitral

stenosis are all assessed with TEE during the procedure. Finally,

mitral valve-in-valve therapy is now an option in both prosthetic

as well as native mitral valve stenosis and regurgitation.

T5-14-IN11
Tips and Tricks for MitraClip Procedure
Shih-Hsien Sung

Taipei Veterans General Hospital

There have been more than 10,000 MitraClip procedures per-

formed to treat either functional or degenerative mitral regurgitation

(MR). Echocardiography is the essential imaging modality for Mitra-

Clip treatment. Echocardiography in peri-interventional assessment

is used for: (i) patient selection, (ii) guidance of the procedure,

(iii) the identification as well as the assessment of the severity of

any complications during the procedure, (iv) the evaluation of the

final result after clip implantation, and (v) the assessment at

follow-up.

Patient selection: In order to select a patient for the MitraClip

procedure, the first step is to assess the severity of MR. In addition

to grading MR severity; the MV morphology and the cause of MR

should be assessed in detail by transoesophageal echocardiography.

Guidance of the procedure: Two-dimensional TEE can be used as

the sole method for guidance during the MitraClip. However, 3D

TEE provides valuable additional information and is therefore rec-

ommended for the guidance of MitraClip procedures.

Assessment of complications: It has been demonstrated that Mitra-

Clip implantation is a remarkably safe procedure; however, compli-

cations may occur at any time of the intervention and the team

performing the procedure must be aware of them and should be pre-

pared for adequate detection and treatment.

Post-procedural follow-up: For post-procedural follow-up, TTE is

usually sufficient. It has been suggested several parameters for quan-

titative MV assessment adapted from current guidelines, including

color flow Doppler of the MR, MV inflow gradient, assessment of

pulmonary vein flow, residual ASD evaluation, systolic pulmonary

artery pressure, LV size and volume measurements in systole and

diastole, and LVEF. In case there is an abnormality that needs clar-

ification, an additional TEE should be performed.

T5-14-IN12
The Diagnosis and Differential Diagnosis of Acute
Coronary Syndrome

Jing Ping Sun, MD, FACC, FAHA

Acute coronary syndrome (ACS): is a serious condition, without

proper management, the outcome will be poor. Early detection and

accurate diagnostic is important to improve the outcome. ACS could
presents with atypical symptom, lack of specific ECG changes, and

negative cardiac biomarkers. Accurate assessment of chest pain in

the emergency department requires a though knowledge of the differ-

ential diagnosis and appropriate use of diagnostic tools.

I will discuss the diagnosis and differential diagnosis case by case.

T5-14-IN13
Stress Echo in HFPEF
Hsin-Yueh Liang

Cardiology, China Medical University Hospital, Taichung, Taiwan

Exercise echocardiography is usually performed to detect reduced LV

systolic and/or diastolic reserve capacity in the setting of coronary dis-

ease or diastolic dysfunction, as patients with diastolic dysfunction may

have a similar hemodynamic profile (in terms of cardiac output and

filling pressure) at rest as healthy individuals who have normal diastolic

function.

Diastolic stress testing is indicated when resting echocardiography

does not explain the symptoms of heart failure or dyspnea, especially

with exertion. Patients with heart failure with preserved ejection

fraction (HFPEF) account for nearly 50% of heart failure population.

The most appropriate patient population for diastolic exercise testing

is the group of patients with grade 1 diastolic dysfunction, which in-

dicates delayed myocardial relaxation and normal LA mean pressure

at rest.

Diastolic stress testing is best performed with exercise and not using

dobutamine as the administration of the drug does not simulate the day-

to-day physiologic stress.

T5-14-IN14
Ultrasound-Mediated Drug Delivery for
Cardiovascular Disease

Christy K. Holland

Internal Medicine, Division of Cardiovascular Health and Disease,

University of Cincinnati, ML0586, 231 Albert Sabin Way, Cincinnati,

Ohio 45267-0586, USA

Cardiovascular disease is the number one cause of death worldwide

and thrombo-occlusive disease is a leading cause of morbidity and mor-

tality. Ultrasound has been developed as both a diagnostic tool and a

potent promoter of beneficial bioeffects for the treatment of cardiovas-

cular disease. Ultrasound exposure can induce the release, delivery

and enhanced efficacy of a thrombolytic drug (rt-PA), or bioactive gases

from echogenic liposomes. By encapsulating drugs into micron-sized

and nano-sized liposomes, the therapeutic can be shielded from degra-

dation within the vasculature until delivery is triggered by ultrasound

exposure. Microbubbles oscillatewhen exposed to ultrasound and create

stresses directly on nearby tissue or induce fluid effects that effect drug

penetration into vascular tissue, lyse thrombi or direct drugs to optimal

locations for delivery. Insonification accelerates clot breakdown in com-

bination with rt-PA and ultrasound contrast agents, which nucleate sus-

tained bubble activity, or stable cavitation. Mechanisms for ultrasound

enhancement of thrombolysis and drug delivery, with a special emphasis

on acoustic cavitation and radiation force, will be reviewed.

T5-14-IN15
Intravascular Ultrasound Guided Percutaneous
Coronary Intervention

Kenichi Fujii

Higashi Takarazuka Satoh Hospital, Japan

Intravascular ultrasound (IVUS) is a promising imaging modality

to guide percutaneous coronary intervention (PCI). Recently, there
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has been increasing evidence supporting the clinical utility of IVUS-

guided PCI with drug-eluting stent (DES) implantation, including

observational studies and randomized trials. IVUS provides cross-

sectional image of the whole coronary artery wall, and allows us

to evaluate the severity of stenosis, assess plaque morphology, and

optimize DES implantation. IVUS guidance can increase the efficacy

of DES and decrease adverse clinical events. In the session, I will

show my clinical experience and available evidence on IVUS-guided

PCI with DES implantation.

T5-14-IN16
Comparison Among US, OCT and MRI
Hung Chung-Lieh, MD, MSc

MacKay Memorial Hospital, Taiwan

Multiple non-invasive modalities can be used for early recogniza-

tion of diseased myocardium, either ischemic or non-ischemic

origin. Radiological approach by using computed tomography (CT)

may allow dedicated morphological/anatomic approach while mag-

netic resonance imaging (MRI) provided further functional assess-

ment, as well as viability test. Other emerging imaging techniques

may include positron emission tomography (PET), which further

provides information regarding status of metabolism at the tissue/

cellular level. A variety form of multimodality imaging have recently

been developed to overcome the limitation of single imaging modal-

ity in clinical labs and thus rendered additional assessment and clin-

ical interpretations possible. More recently, the development of

optical coherence tomography has also allowed more detailed

vascular morphology feasible and visible in a 3D re-constructional

manner.

In this lecture, we will review the clinical application and compar-

isons of Cardiac MRI, OCT and Echo for the assessment and charac-

terization of the cardiovascular structures and morphological

assessments. In particular, we will focus on ischemic heart diseases,

it remained crucial to accurately characterize myocardial function

(both quantitatively and in quality) and further help discriminate

viability, extent of lesion involvement (transmural or non-transmural

old myocardial infarction - subendocardial or transmural), peri-

infarcted ischemia and advanced vascular imaging, which can pro-

vide invaluable information for guiding further therapeutic strategy

and improving patients’ prognosis. In non-ischemic cardiomyopathy,

cardiac MRI may also act as a robust imaging modality with high

spatial resolution to provide the excellent tissue characterization

regarding the exact size, locations, patterns of lesions involvement,

as well as global systolic function evaluation.

T5-15-IN01
The Role of 3D Echocardiography in Congenital
Heart Disease

Satoshi Yasukochi

Heart center, Nagano Children’s Hospital, Nagano, Japan

The understanding of the three dimensional morphological assess-

ment of cardiac structure together with hemodynamics is essential in

cases with congenital heart disease, when one plan a surgical correction

and evaluate the post-surgical status. Among many imaging modalities,

the 3D echocardiography (3DE) could provide a real time 3D

morphology in motion and 3D flow configuration.

The 3DE imaging are obtained ether by transthoracic, by trans-

esophageal or by trans-pericardial approach. The 3DE images de-

pends on the fundamental 2D images with echo-window and frame

rate. In this regard, trans-esophageal 3DE has better special resolu-

tion than those by transthoracic one, but has also limitation of appli-

cability of probe insertion and of the necessity of general anesthesia

in small children. To acquire the most fine 3Dimages for surgical
planning and assessment before and after the cardiac surgery, the

trans-pericardial 3DE gains more clinical significance especially in

complex congenital heart disease. We present our experience using

trans-pericardial 3DE in this presentation.

T5-15-IN02
Tips and Tricks of TEE in CHD Intervention
Shen-Kou Tsai, MD, PhD

Professor, National Taiwan & Yang Ming Universities, School of

Medicine. Deputy Superintendent, Cheng Hsin General Hospital,

Taipei, Visiting professor, West China Hospital, Sichuan University

Transesophageal echocardiography (TEE) now is considered an

essential part of diagnostic and monitoring during modern cardiac and

thoracic aortic surgery. Perioperative TEE is a major component of pa-

tient management, and important for surgical and anesthetic decision

making. Frazin first introduced the clinical use of transesophageal echo-

cardiography (TEE) in 1976. However, the pediatric TEE probe was es-

tablished and use clinically in 1990. In 2009, the new microTEE probe

(s8-3t Philip) was developed and brings benefits of the TEE to use in pa-

tients under 3Kg.

Clinical management of congenital heart lesions by using the TEE can

be achieved by surgical repair, via catheter-based device closure and

during hybrid surgery. Therefore, in this presentation we review our ex-

periences of using intraoperative TEE in pediatric patients who under-

went different types of congenital heart surgery, interventional therapy

and hybrid surgery.

We reported that intraoperative TEE for 256 consecutive neonates and

infants undergoing complex congenital heart surgery. TEE was success-

ful performed in 97% of infants with CHD during surgery and only 3%

failed due to systemic arterial hypotension and saturation in 7 infants (4

in TAPVC and 3 in CoA) only 5.6 % patients with inadequate surgical

repair and need immediate revised.

Interventional techniques for treatment of congenital heart disease are

evolving rapidly and have become established routine in a large number

of centers worldwide. TEE image was used to evaluate the size, number

and location of the defects, selection of appropriate device, guiding the

procedures and confirmed the results.

Hybrid surgery for CHD, a new medical trend. It combined mini-

mally-invasive method with traditional surgical techniques and catheter

based procedure. Hybrid for HLHS (single ventricle palliation combing

surgical PAB with catheter ductal stenting), periventricular closure of

VSD, periventricular pulmonary stenosis, periventricular aortic valve

replacement.

In conclusion, TEE is routinely and successfully used during pediatric

CHD surgery repair, intervention procedures and hybrid surgery to

improve the quality of surgical repair and to potentially reduce the

morbidity and mortality.

T5-15-IN03
Coronary Imaging Evaluation in Acute Kawasaki
Disease

Kai-Sheng Hsieh

Division of Cardiology, Department of Pediatrics, Chang Gung

Memorial Hospital, Kaohsiung, Taiwan

Acute Kawasaki disease (KD) is a systemic vasculitis in infants or

children that develops predominantly in the coronary arteries. Evolution

of criteria for determination of coronary artery lesion (CAL) in acute KD

started from 1984, when the Japanese Ministry of Health (JMH) pub-

lished criteria only in case of luminal diameters changes (diameter is

greater than 3.0mm in children , 5-year-old or greater than 4.0mm in

children at least 5-year-old). Later In 1998, Jane W. Newburger, et al

suggested that BSA-specific criteria should be used since CAL

contribute to the long-term outcome and therapeutic strategy. The
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JMH-defined criteria underestimated the real incidence of CAL in acute

KD. In 2004, American Heart Association (AHA) scientific statement

suggested using BSA-adjusted Z score.2.5 as supplementary echocar-

diographic criteria.

For the past decade, we use these criteria as solely parameter in diag-

nosis of whether acute complete or incomplete KD with CAL. Recently,

new studies (from national wide survey of Japan, Korea and Taiwan)

reveal increasing trend in KD over the past 6 years, as well as the inci-

dence of incomplete KD, which was determining by coronary artery

segment Z score.2.5. Meanwhile, experts have reported the increasing

incidence of CAL. Sudo et al. from Japan suggest that the higher inci-

dence of coronary artery lesions in patients with incomplete presentation

was firstly due to diagnostic bias because of the use of echocardiogra-

phy in the diagnostic process, and secondly due to delays in the treat-

ment because of difficulties in making the diagnosis. Also, experts

from South Korea suggest that the validity of the diagnostic criteria of

incomplete presentation by the American Heart Association should be

thoroughly tested in the immediate future based on the same reason.

We have evaluated serial echocardiographic data of our acute KD

patients in Taiwan. Our data showed that various coronary arteritis

lesions presented in acute KD, include various degree of luminal

prominence, aneurysm formation, lack of tapering, irregularity and

intimal thickening brightness. The result confirms a truth that the na-

ture of KD is medium-sized arteritis involved coronary artery the

most. In conclusion, the CAL should be defined by detailed coronary

arteries morphology instead of single dimensional change, whether is

absolute diameter or Z score.

T5-15-IN04
Echocardiography in the Diagnosis of Neonatal
Critical Heart Disease

Wang Fangyun

Heart Centre, Beijing Children’s Hospital Affiliated to Capital Medical

University, Beijing, China

Congenital cardiovascular disease, refers to in the development of em-

bryo in thewomb, due to various reasons lead to abnormal development of

the cardiovascular system, namely when the baby is born cardiovascular

system structure of the deformities and (or) function abnormal lesions.

Fetal circulation is mainly based on systemic circulation, and there is

no effective pulmonary circulation，arterial catheters, venous catheters

and ovaries are special channels for fetal blood circulation most of the

blood in the fetus is mixed blood. The fetus gets nutrition through the

placenta. After birth, the lungs have a ventilatory function, forming a

real pulmonary circulation and circulatory system. Arterial catheters,

venous catheters, and umbilical vessels are disused，a series of changes

in the blood circulation becomes extinct.

This time, we are talking about epidemiology, pathological anatomy,

clinical manifestations and echocardiography characteristics of PDA

dependent congenital heart disease, atrial septum limited type of congenital

heart disease, left to right diverge congenital heart disease, total anomalous

pulmonary venous drainage and obstruction, congenital vascular ring.

T5-15-IN05
Echocardiography in Emergency and Critical Care
in Children

Ka-li Kwok

Department of Paediatrics, Kwong Wah Hospital, Hong Kong

Echocardiography is a useful tool in the management of critical care

unit in children. Before the era of the easy accessibility of the ultrasound

machine and the skill of echocardiography, fluid management is an art.

Nowadays, with the help of echocardiography, we have numbers that

give us information concerning preload, contractility and afterload. We

can measure the fractional shortening which reflects the contractility;
the size of left atrium and the collapsibility of inferior vena cava which

give us information of preload. In fact, we can calculate stroke volume

and cardiac output with the use of the echocardiography. With the input

of blood pressure, we can calculate the systemic vascular resistance.

This is extremely useful in cases with sepsis because very often, this

may be the very first clue that the patient is going into sepsis and early

intervention helps to stop the cascade of deterioration. In addition to these

commonly seen scenarios in PICU, we need echocardiography to rule out

congenital heart diseases including total anomalous pulmonary venous

drainage and coartation of aorta and to measure the severity of the pulmo-

nary hypertension for our patients in neonatal intensive care.

T5-15-IN06
Pre-EVT Evaluation, Intra-EVT Guidance,
Post-EVT Follow-Up of Duplex Ultrasound for

Low Extremity Arterial Disease (LEAD)

Hsuan-Li Huang, MD

Director of Cardiac Catheterization and Peripheral Vascular Center

Taipei Tzu Chi Hospital, Taiwan

Duplex Doppler imaging of the lower limb arteries is a very effective

tool, and it is cheaper and more widely available than CT and MRI.

Besides, duplex ultrasound can provide clinicians with detailed informa-

tion on location, extent, and severity of disease from the visceral aorta to

the tibial arteries. Duplex scanning is interpreted in conjunction with

limb-pressure measurements to categorize arterial hemodynamics and

functional impairment accurately. Understanding the features of

duplex-acquired velocity spectra recordings is fundamental to accurate

diagnostic testing, including the characteristic spectral features of

‘‘normal’’ versus ‘‘abnormal’’ lower-limb arterial flow, hemodynamic

changes associated with stenosis or occlusion, and the status of distal

limb or foot perfusion. The Recent advance of techniques and devices

enable endovascular therapy (EVT) as the first-line treatment in patients

with LEAD.

Duplex scanning can provide an arterial map of occlusive or aneu-

rysm lesions analogous to an angiogram. Testing is accurate before

and after intervention for the detection of stenosis. The detection of

high-grade stenosis in an arterial repair allows for pre-emptive treatment

before thrombosis occurs and improves long-term patency. In this talk,

we will give a brief review of the role of a duplex in the era of EVT for

LEAD.

T5-15-IN07
Role of Intravascular Ultrasound in Percutaneous
Vascular Intervention

Kenichi Fujii

Higashi Takarazuka Satoh Hospital, Japan

For many years, coronary angiography has been considered as the

‘‘gold standard method’’ to evaluate patients with coronary artery dis-

ease. However, angiography only provides two-dimensional silhouette

of the lumen and is unsuitable for the precise assessment of atheroscle-

rotic plaque. Intravascular ultrasound (IVUS) has provided valuable in-

formation on cross-sectional vascular structure and has been used to

guide percutaneous vascular intervention in different subsets of vascular

lesions. IVUS is also a useful tool for planning interventional strategies

and optimizing stent deployment, particularly when stenting complex

lesions such as left main disease and chronic total occlusion disease.

In addition, it can be used to evaluate vascular responses, including neo-

intimal growth and strut apposition, during follow-up. The current

perception and adoption of innovative interventional devices, such as

bioabsorbable scaffolds, will increase the need for IVUS. IVUS-guided

percutaneous vascular intervention seems to be associated with a signif-

icantly reduced risk of death, myocardial infarction, target lesion revas-

cularization, and stent thrombosis.
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T5-15-IN08
Echo Doppler in Carotid Artery Disease
Chander Vanjani

‘Head–Non-Invasive Cardiology’, P. D. Hinduja Hospital

& MRC, Mumbai, India

Carotid Intima Media thickness is an early non-invasive marker

of presence of atherosclerosis and its thickness correlates with pro-

gression or regression of atherosclerosis in vascular system. Evalu-

ation of carotid plaques gives information about soft, lipid rich

unstable plaques prone to rupture versus hard, fibrous and calcific

stable plaques. Significant coronary artery disease is co-associated

with obstructive carotid disease in 26% of patients, especially with

triple and left main disease and may require simultaneous tackling.

Degree of stenosis of carotid arteries as determined by peak

systolic and end diastolic velocities helps in selecting cases for

surgical endarterectomy or stenting. Cases of carotid dissection

and aorto-arteritis can be evaluated by carotid ultrasound and

followed up.

T5-15-IN09
Color Doppler Assessment of Upper Limb Arteries
Sudheer Gokhale1,2

1MD, FICR, FICMU, REM (France), 2Sri Aurobindo Medical

College, Indore, India

Arterial disease is uncommon in the upper extremity than in the legs.

The conditions that result in compromise of arterial flow in upper limb

are also a little different from those affecting the lower limbs. Mechan-

ical compression occurring in the thoracic outlet, Vasospasm in the dig-

ital arteries, Trauma-related thrombi in the hand and wrist and embolic

thrombi from the heart or proximal arm aneurysm or plaques are more

common in upper limb.

The flow in the larger arteries of upper extremities is pulsatile.

Normally the Doppler waveforms are triphasic but are variable

and may dramatically change depending on room temperature and

fidgeting patients performing clenching and unclenching of fists.

Atherosclerosis: Origin of subclavian arteries is a common site for

Atherosclerotic plaque formation and stenosis.

The stenosis that reduce the lumen diameters by 50% or greater can be

identified by increased velocity of flow through them, post-stenotic tur-

bulence and dampening of the distal waveforms.

Significant stenosis at the origin of subclavian artery may cause verte-

bral steal.

Thoracic-outlet Syndrome: Compression of the subclavian artery as

it emerges from the thoracic outlet can cause flow disturbances and

ischemia in the upper extremity. The reduction of flow due to

impingement of the artery can be demonstrated by dampening or

cessation of flow on Doppler while putting the arm in abduction

and external rotation. Repeated trauma in long standing cases can

cause permanent changes and may result in thrombus formation or

occlusion.

Raynaud’s disease&Raynaud’s phenomenon:Raynaud’s disease is a

vasospasm of digital arteries resulting in attacks of intermittent pallor,

cyanosis and pain in the fingers.

Digital waveforms may be normal at rest but flowmay totally cease in

response to cold stimuli. The proximal arteries reveal a stunted spiky

systolic flow with absent diastolic flow.

Raynaud’s phenomenon is referred to a condition where presence of

cold sensitivity is complicated by a fixed arterial obstruction, and which

is a much more serious condition.

Embolic occlusion: Embolus can arise in the heart or from atheroscle-

rotic plaques at the origin of the subclavian artery. The caliber of the
vessel is typically normal or may be slightly larger in acute phase and

no flow is visible on the Doppler.
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Color doppler ultrasonography (CDUS)Duplex ultrasonography

(CDUS has become an essential part of the evaluation of patients with

superficial venous insufficiency. CDUS has also become an important

tool in directing and assessing the results of a variety of minimally inva-

sive treatments of this disease. In this article, we review the salient as-

pects of performing an adequate DUS evaluation and the utility of this

technique in guiding treatment.

Doppler Ultrasonography(CDUS)do is an inexpensive, portable, and

reproducible means of simultaneously assessing both the venous anat-

omy and physiology.

CDUS is also important tool for image-guided endovenous methods

used to ablate incompetent veins.

CDUS is used to evaluate the GSV and the small saphenous veins

(SSV) and their primary tributaries.

These veins are found outside the superficial fascia, in the subcutane-

ous tissue, on imaging.

Goals of the CDUS examination are: to identify all incompetent

truncal veins and to determine whether they are responsible for the

patient’s clinical problem.

CDUS ULTRASOUND IN GUIDING SCLEROTHERAOY: Sclero-

therapy is performed of deeper superficial veins and incompetent perfo-

rating veins.

After injection, successfully treated veins frequently go into spasm.

Follow-up US several weeks after injection usually demonstrates

noncompressible veins filled with trapped blood. The trapped blood usu-

ally resorbs and the successfully treated vein becomes a cord that may be

difficult to find with US.

CDUS ULTRASOUND IN GUIDING ENDOVENOUS THERMAL

ABLATION: Laser and radiofrequency (RF) EVTA of the saphenous

veins and their primary tributaries utilizes laser or RF fibres. The goal

of these therapies is to occlude the incompetent vein segments

permanently.

CDUS should always be done to evaluate the treated vein segments

periodically after EVTA. This is generally done in the first few weeks

after therapy, a few months later, and at yearly intervals.

CDUS should also be performed to evaluate for the cause of any

recurrent varicose veins. In the first several weeks after therapy, the

treated veins are either smaller or the same size as before treatment,

with a thick wall and nearly obliterated lumen.

There should be no flow in the entire treated vein segment.

Most treatment failures are evident in the first few weeks as

either thrombosed vein segments that subsequently recanalize

or veins that are unchanged compared with the preliminary

examination.

Conclusions: CDUS is an integral part of the modern evaluation and

management of patients with Varicose veins.

Precise anatomic flowmapping is required prior to planning treatment.

Treatment with EVTA and occasionally sclerotherapy requires

precise monitoring with CDUS

All patients treated with ETVA should be observed with CDUS for

several months after the procedure to confirm its success.

A combination of EVTA and sclerotherapy is an effective modern

management for varicose veins
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Accurate assessment of left heart volumes and function is essential in

every echocardiographic examination. 3D echocardiography has been

shown by multiple studies to be superior in accuracy and reproducibility

to 2D echocardiography, because of avoidance of geometric assumption

and foreshortened views. However, widespread adoption of 3D echocar-

diography for left heart assessment has not become the clinical reality,

probably due to the time and training required for obtaining reproducible

3D volumetric measurements. Adaptive analysis of 3D echocardio-

graphic dataset uses machine learning algorithm to automate the volu-

metric measurement of the left heart volumes. Improved

reproducibility and workflow efficiency of adaptive automated analysis

of left heart chambers has been recently demonstrated by studies. This

promising software has the potential to enable the integration of 3D

echo volumetric left ventricular and atrail measurements into routine

clinical workflows globally.
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Left ventricular ejection fraction (LVEF) has been the essential

parameter used for diagnosis andmanagement in patients with heart fail-

ure. However, LVEF is less useful as a marker of risk as it approaches

normal. Recent echocardiographic advancements significantly improves

our perception of heart failure and extents our diagnostic horizon. The

acquisition of real-time three-dimensional volumetric data avoids the

reliance on geometrical assumptions and provides a more integrative

view of regional myocardial mechanics, although with reduced image

quality and lower frame rate than two-dimensional echocardiography.

Deformation imaging has shown good correlation with sonomicrometry

data, is somewhat less load dependent than LVEF and may provide bet-

ter insight into myocardial dysfunction in patients with HFpEF. LV

strain represents a better predictor of outcome than traditional LVEF;

it is associated with functional capacity and provides more accurate,

reproducible, and detailed information regarding LV function and

mechanics. A more complete evaluation and understanding of left

ventricular function in patients with heart failure requires a more

comprehensive assessment.
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Objective: To test the effectiveness and feasibility of extracorporeal

CSWT in patients (pts) with severe CAD unsuitable for PCI and

CABG.

Patients and methods: 51 pts were enrolled. They were 35 men and

16 women aged from 41 to 89 years old (67.5 +10.9). Extracorporeal

CSWT was performed with the application of 100 shocks/spot at

0.09 millijoules/mm2 (mJ/mm2) energy flux density for 3-9 spots

each time with three times per week at each series for three series

at 1, 5, 9 weeks. The location and depth of CSWT application

were based on thallium 201 myocardial perfusion scan findings

guided by echocardiography. The exercise tolerance, thallium 201

myocardial perfusion scan and echocardiography were followed up

6 months later.

Results: These51patients received1500 to7500 low intensity shockwaves

during entire treatment coursewith an average of 4682 + 1293 shockwaves.

Exercise duration with Bruce protocol increased from 304 + 148 seconds

before CSWT to 350 + 115 seconds after 6 months (p, 0.0174). The

CCS angina score was decreased from 2.9 before CSWT to 2.0 after 6

months (P, 0.001). 39(76%) pts had perfusion improvement by thallium

201 myocardial perfusion scan. Echocardiographic study showed left ven-

tricular (LV) end-diastolic dimension and volume were decreased signifi-

cantly from 55.0 + 8.5 mm and 152.2 + 57.2 mm3 to 53.1 + 8.1 mm and

140.5 +52.8 mm3 after 6 months (P50.0185, P5 0.0232). LV systolic

dimension decreased from 36.8 + 8.8 mm before CSWT to 34.6 + 9.2 mm

after 6 months (P50.006). LV systolic volume changed from 62.5 + 37.8

mm3 to 55.0 + 38.5 mm3 (P5 0.0282). LV ejection fraction increased

from 60.0 + 12.6% before CSWT to 63.5 + 12.7% after 6 months. (P

50.032). Regional wall motion score index was decreased from 1.30 +

0.36beforeCSWTto1.21+0.30after6months (P50.0024).Nosideeffects

related to CSWTwere found.

Conclusions: Our study demonstrated that echocardiography can be

used as a guide for performing extracorporeal CSW. And CSWT

can improve angina symptoms, increase exercise duration and

improve myocardial perfusion, left ventricular remodeling, myocar-

dial wall motion and finally improve left ventricular ejection frac-

tion. Our study also demonstrated that CWST is safe and effective.

This kind of therapy can be applied to the pts of severe CAD with

refractory angina unsuitable for PCI or CABG.
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The left ventricle (LV) performs longitudinal shortening-lengthening

movements around the long axis as well as thickening and thinning move-

ments around transverse axis, whereas both thickening-thinning (in the

radial axis) and lengthening-shortening (in the circumferential axis)

movements occur in the short axis throughout the cardiac cycle. Speckle

tracking echocardiography overcomes the angle-dependence limitation of

TDI-derived strain. These techniques provide more unique information

about myocardial fiber orientation. In the assessment of cardiac function

and loss of function, it is essential to understand the helical architecture of

myocardial fibers and concordantly examine the fibers in terms of short-

ening, thickening and torsion movements around heart own axis during

systole and diastole. According the clinical research reports recent decade,

speckle tracking echocardiography is an easy-to-use method that provides

more objective data onmyocardial mechanics and reflects the regional and

global ventricular functions in a superior way in terms of diagnosis and

prognosis; and a good tool for clinical research.
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Left atrium (LA) contributes 20-30% of cardiac output. LA volume

and functionmeasured by 2D biplane area length and real-time 3D echo-

cardiography have been well-validated and widely used. LA function

consists of 3 components, including reservoir, conduit, and active con-

tractile phases. The most frequently used echocardiographic method

for evaluation of phasic function of LA is volumetric method. LA vol-

ume measured by biplane area-length method and corrected by body

surface area is a useful index for studying LA remodeling, and early

LA remodeling has been proven to have prognostic significance in heart

failure after myocardial infarction. Phasic changes of LAvolume can be

measured in different phases of cardiac cycle. Volumetric measurements

are useful in evaluation of LA, however, volumetric changes can not

reflect changes of the LAwall itself.

Tissue Doppler imaging has been applied for the assessment of car-

diac function, including atrial function. Atrial deformation evaluated

by tissue Doppler derived strain or strain rate imaging can be used for

assessment of LAwall directly. Newly developed speckle tracking echo-

cardiography is useful in assessment of left ventricular strain and strain

rate. This non-Doppler two-dimensional strain imaging avoids effects of

Doppler angle and ventricular tethering. Speckle tracking echocardiog-

raphy was recently used for assessment of LA function after resynchro-

nization therapy. The feasibility of LA longitudinal strain and strain rate

measured by speckle tracking echocardiography has been verified in

healthy subjects, and adequate tracking can be performed in 94% of sub-

jects or in 97% of segments.

Early changes of LA function can be documented by speckle tracking

echocardiography. We have found the phasic LA function changed in

untreated hypertension subjects and correlated with left ventricular dia-

stolic function. LA strain also has prognostic implications such in pri-

mary mitral regurgitation or in atrial fibrillation.
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Background: Left ventricular dysfunction is clinically used for cancer

patients receiving anthracycline-based therapy to identify its cardiotox-

icity. However, the long-term effect on right ventricular (RV) perfor-

mance are still unknown to a great extent. The purpose of this study

was to investigate the long-term impact of anthracycline treatment on

RV function and structure on lymphoma survivors using three-dimen-

sional speckle tracking echocardiography (3D-STE).

Methods: Two- (2D) and three-dimensional (3D) echocardiography

were performed on 18 long-term survivors (follow-up periods:

4.8961.02 years) with diffuse large B cell lymphoma (cumulative

dose of anthracycline: 491.44680.9mg) as well as 26 age- and

gender-matched healthy controls. 2D RV parameters included tricuspid

annulus plane systolic excursion (TAPSE) derived by M-mode echocar-

diography, Tei-index (myocardial performance index) derived by Pulsed

Wave Doppler (PW-Tei) as well as Tissue Doppler imaging (TDI-Tei).

3D-STE parameters contained RV dimensions including basal-cavity,

mid-cavity and longitudinal diameter (RVD1, RVD2 and RVD3 respec-

tively), RV fractional area change (FAC), end-diastolic volume (3D-

EDV), end-systolic volume (3D-ESV), RV ejection fraction (RVEF) as

well as RV longitudinal strain of the septum (RVLS-sept.) as well as

the free wall (RVLS-FW).

Results: Compared with healthy controls, the mean 3D-EDV decreased

significantly (58.44614.88ml vs. 80.52626.47ml, p50.01), as well as

RVD3 (49.4666.79mm vs. 58.1768.31mm, p,0.001). The 3D-EDV

correlated positively with RVD3 (r50.70, p50.001). The average

RVEF and FAC worsened obviously (RVEF: 46.0169.40% vs.

58.2265.96%, p＜0.01; FAC: 38.87613.84% vs. 51.64654.86%, p＜
0.01). Furthermoare, these two indexes showed markedly correlation

(r50.50, p50.036). The mean RVLS-sept. reduced (-15.1664.44%

vs. -24.8765.11%, p＜0.01) with the TDI Tei-index deteriorated

dramatically (0.5560.07 vs. 0.3860.04, p＜0.01). Other parameters

manifested no comparable differences between the two groups.

Conclusion: Remarkable changed RV chamber size and damaged sys-

tolic function can be identified by 3D-STE on long-term lymphoma sur-

vivors compared with the general population.
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In patients with pulmonary hypertension, repeated evaluations of

right ventricular (RV) function are still required for clinical decision

making, but the invasive nature of current pressure-volume analysis

makes conducting regular follow-ups in a clinical setting infeasible.

We enrolled 12 patients with pulmonary arterial hypertension (PAH)

and 10 with pulmonary venous hypertension (PVH) May 2016–October

2016. All patients underwent a clinically indicated right heart catheter-

ization (RHC), from which the yielded right ventricular pressure record-

ings were conjugated with RV volume by 3-D echocardiography to

generate a pressure-volume loop. A continuous-wave Doppler envelope

of tricuspid regurgitation was transformed into a pressure gradient

recording by the simplified Bernoulli equation, and then a systolic pres-

sure gradient-volume (PG-V) diagram was generated from similar

methods. The area enclosed by the pressure-volume loop was calculated

to represent semi-invasive right ventricular stroke work (RVSWRHC).

The area between the PG-V diagram and x-axis was calculated to esti-

mate non-invasive RVSW (RVSWecho). Patients with PAH have higher

RV pressure, lower pulmonary arterial wedge pressure and larger RV

volume that was contributed by the dilation of RV mid-cavity minor

dimension. We found no significant difference of traditional parameters

between these two groups, but RVSWvalues were significantly higher in

PAH patients. The RVSW values of these two methods were

mailto:cheng.leilei@zs-hospital.sh.cn
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significantly correlated by the equation RVSWecho 5 0.8447 RVSWRHC

+ 129.38 (R2 5 0.9151, p, 0.001). The linearity remained satisfactory

in both groups.We conclude that a PG-V diagram is a reliable method to

estimate RVSW and to depict pathophysiological status.
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Assessment of right chamber function has become increasingly

popular and important in recent decades, complementing the evalu-

ation of left chamber functional parameters. The late adoption and

integration of right ventricular (RV) function into a complete eval-

uation of cardiac function could be due in part to the difficulty in

visualization of the whole right ventricle, inconsistency in the anal-

ysis of RV parameters, and poor understanding of the impact of RV

function to prognosis. From M-mode to 2-dimensional (2D) mea-

surements of RV size and function, several parameters, such as frac-

tional area change (FAC), tricuspid annular plane systolic excursion

(TAPSE) and RV free wall strain assessed by 2D speckle tracking

echocardiography provide important information of the right

ventricle. However, there are limitations of using 2D echocardiogra-

phy to quantify RV volume and ejection fraction (EF), and currently

accurate measurements of RV volumes and EF can be relied on car-

diac magnetic resonance (CMR) imaging. CMR derived RVEF has

been reported to provide incremental prognostic value over left ven-

tricular ejection fraction in patients with idiopathic and ischemic

dilated cardiomyopathy. With use of 3-dimensional (3D) echocardi-

ography in conjunction with updated version of RV quantification

software, the measurements of RV volumes and EF have become

feasible and reproducible. It accuracy has been validated against

CMR. With the establishment of reference values in the recent pub-

lications, 3D echocardiography determined RV volumes and EF

have the potential for our better understanding of RV function and

exploration of its significance for outcome research in various clin-

ical scenarios. Thus, it is a prime time to assess RV function with

2D and preferentially 3D echocardiography in routine echocardiog-

raphy examinations.
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The pathophysiology of functional tricuspid regurgitation (FTR) in-

volves several mechanisms that may contribute at different extent in

different cardiac conditions: i. dilation of the tricuspid annulus (TA) sec-

ondary to RVand/or right atrial dilation; ii. changes of the geometry (the

TA becomes larger, more circular and flatter) and dynamics (reduced

area shortening and excursion) of the TA; iii. Distortion of the spatial re-

lationships among leaflets, chordae and papillary muscles leading to

leaftlet tethering and malcoaptation.

Spinner et al.* demonstrated that both annular dilation and papillary

muscle displacement contribute to FTR. Significant FTR occurs with

only 40% dilation of TA area (conversely, a 75% mitral valve area dila-

tion was needed to create functional mitral regurgitation). TA dilation

caused the displacement of the anterior and posterior leaflets from the

central coaptation line with a progressive reduction of the leaflet coap-

tation surface until a gap occurred. In this experimental study, the min-
imum coaptation length to prevent regurgitation was 5 mm. They found

that the anterior leaflet is the one which is the most affected by TA dila-

tion. The investigators demonstrated also that isolated papillary muscle

displacement (i.e. without TA dilation) can cause FTR and identified the

septal as the most affected leaflet by papillary displacement. Of course,

the concomitant presence of TA dilation and papillary muscle displace-

ment produced the largest FTR.

On the other end, it is also a common observation that not all patients

with TA dilation have FTR and with the same extent of TA dilation

different degrees of FTRmay be observed. Afilalo et al.** demonstrated

that in patients with pulmonary hypertension TV leaflets remodel by

increasing their area and both the occurrence and severity of FTR are

related to the extent of leaflet adaptation to increased TA area expressed

as the ratio between TV leaflet area/closure area.

Accordingly, we can hypothesize different pathophysiological

models of FTR development in different cardiac conditions. A first

model where the starting mechanism is TA dilation, typical of patients

with dilated right atrium and normal RV (e.g. chronic atrial fibrillation).

A second model where the starting mechanism is the remodeling of the

RV with the displacement of the papillary muscles and the tenting of TV

leaflet typical of patients with pulmonary hypertension, dilated RV and

nearly normal right atrium. Once initiated, the RV remodeling second-

ary to the volume overload may easily produce a further dilation of

the TA which aggravates the FTR starting a vicious circle in which

FTR begets more FTR and both TA dilation and leaflet tethering coexist

in the same patient.

References:
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Because of the complexity for tricuspid regurgitation (TR) evaluation

with invasive methods, echocardiography has always played a central

role for TR assessment. The parameters used for this purpose range from

qualitative to quantitative, the latter being recommended by current Amer-

ican and European guidelines. Among them, the vena contracta (VC), and

the effective regurgitation orifice (ERO), are the most widely used, and

should be further supported by other parameters. However the use of tradi-

tional parameters for severity assessment of TR is based on extrapolation of

the concepts learned from studying the mitral valve. As the tricuspid valve

has unique features, being highly dynamic, with a complex coaptation

among its three leaflets and regurgitant orifices with complex geometric

configurations, there is anurgent need for theseparameters to bequestioned.

Among the issues to remember when assessing TR, is that its regur-

gitant orifice is not static. TR regurgitant has been shown to change

throughout systole using 3D echocardiography, therefore a single mea-

sure is not the ideal parameter to assess TR Consider a patient in which

by selecting a midsystolic frame TR is graded as moderate, while select-

ing another reveals severe TR. Does this patient really has moderate TR?

The respiratory cycle can also influence the TRO patients with TR pre-

sent a decrease in driving forces during inspiration, while TRO diameter

increases importantly (around + 69%). During inspiration, as venous re-

turn to the right side of the heart increases, the right ventricle expands

its width to accommodate a higher volume,without significantly changing

its longitudinal dimension. The increase in width of the RV, apical
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displacement of the papillary muscles and the anatomical particularities

of the tricuspid valve and the insertion of chordae tendinae to multiple

papillary muscles and the RV free wall, result in an increase of tricuspid

annular dimension, tenting height and tenting area. Consequently ERO in-

creases, ultimately resulting in a notable increase in regurgitant volume

during inspiration with a mean of 20%. Calculating average inspiratory

and expiratory parameters such as PISA, TR maximum jet velocity, and

TVI might better reflect severity in physiological conditions.

The right heart is also influenced by both preload and afterload a fact

that must not be ignored when assessing TR. Within physiological

limits, right ventricular contractily can increase with increasing end dia-

stolic volume, using the Frank Starlingmechanism. The role of RVafter-

load effects on TR should also be considered.

VC measurement using 2D echo faces important limitations

because TR orifice is not circular and complex geometrical orifices

are very common. Because of the complex coaptation between the

three leaflets, multiple jets are commonly found, which may lead

to underestimating severity if this issue is not appreciated by the

echocardiographer. These geometric limitations also limit the

follow-up of patients with TR as variations can be observed just

by changing the acquisition plane.

PISA radiusmeasured with 2D echomethod faces the same geometric

limitation as VC as calculations are based on the assumption that PISA is

an hemisphere. 3D echocardiography may be useful to overcome this

limitation by directly measuring VC even in complex geometric orifices,

this measurement can be performed in more than 90% of patients if

rhythm is regular and respiration is controlled.
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While the right ventricle has been regarded in the past as a passive

conduit for delivery of systemic venous blood to the lungs, the patho-

physiologic significance of right ventricular (RV) dysfunction is increas-

ingly recognized. The right ventricle functions either as a pulmonary or

systemic ventricle in children, depending on the underlying congenital

or acquired heart condition. Children with repaired tetralogy of Fallot

and concomitant pulmonary regurgitation represent an important cohort

in whom the significant problem is chronic RV volume overload. On the

other hand, paediatric patients with chronic RV pressure overload

include those with a systemic right ventricle in the setting of congeni-

tally corrected transposition of the great arteries or after atrial switch

operation, and those with systemic pulmonary hypertension. The impor-

tance of serial monitoring of RV function in these at-risk patients cannot

be overemphasized. Notwithstanding the increasing role of cardiacmag-

netic resonance in the assessment of RV function, echocardiography re-

mains to the most commonly used modality in daily clinical practice.

The complex geometry of the right ventricle precludes, however, the

use of geometric assumptions in functional assessment. M-mode assess-

ment of tricuspid annular plane systolic excursion and tissue Doppler

interrogation of systolic and diastolic regional myocardial velocities

can be easily performed and applied by the bedside in the routine assess-

ment of RV function. Additionally, the Doppler-derived myocardial per-

formance index, which is independent of ventricular geometry and takes

into account of systolic and diastolic function, has also increasing been

used to assess global RV performance. Real-time three dimensional

echocardiography and myocardial deformation imaging have shown

great promise in the assessment of subpulmonary and systemic RV func-

tion, and efforts have been made to facilitate their translation into clin-

ical practice. In conclusion, advances in echocardiographic imaging

have revolutionized the evaluation of RV performance and shed light
on the pathophysiology of RV dysfunction in paediatric congenital

and acquired heart disease.
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Objectives: Intrinsic myocardial mechanics may have different patterns

due to different etiologies of myocardial hypertrophy. We used layer-

specific strain to compare the hypertrophied myocardium between hy-

pertrophic cardiomyopathy (HCM) and aortic stenosis (AS) individuals.

We searched for the differences in strain distribution and clinical impli-

cations for these patients.

Methods: Comprehensive echocardiography were performed in 3

groups of 172 consecutive patients with HCM, 129 participants with

moderate to severe AS and 79 healthy controls. Left ventricular (LV)

layer-specific deformation parameters were obtained by two-dimen-

sional speckle tracking echocardiography, including longitudinal strain

of both sub-endocardial and sub-epicardial myocardium. The transmu-

ral strain gradient was defined as the strain difference between sub-endo-

cardial and sub-epicardial myocardium. We further divided AS patients

into two subgroups according to the median level of transmural longitu-

dinal strain gradient.

Results: In comparison of the layer-specific myocardial deformation pa-

rameters between the HCM and AS groups, hypertrophied myocardium

from the AS group had better sub-epicardial myocaridial

(::-13.563.5% vs -11.663.5%, p,0.001) and sub-endocardial myocar-

dial longitudinal strain (-18.064.4% vs -15.364.3%, p,0.001), and

higher transmural longitudinal strain gradient (4.561.3% vs 3.661.2%,

p,0.001). Both diseased groups had significantly reduced layer-specific

longitudinal strains than the healthy controls (sub-endocardial:

-21.2063.7%, sub-epicardial: -16.763.0%,bothp,0.001 ).The transmu-

ral longitudinal strain gradient of the AS group revealed no significant dif-

ference from thehealthy controls (4.4961.3%vs4.5161.0%,p5 0.996 ),

whereas therewas significant reduction from theHCMgroup (3.6161.2%

vs 4.5161.0%, p , 0.001). This transmural gradient difference still re-

mained significant after being adjusted for global longitudinal strain,

age, gender, LV mass index, and average early mitral filling velocity to

early annular velocity ratio (E/E’) (p,0.001) in multivariate analysis.

There were no valvular severity differences in the two AS subgroups, but

the subgroup with lower transmural longitudinal gradient had significant

lower LV ejection fraction (62.8 6 12.2% vs. 70.4 6 7.5%, p , 0.001)

and higher average E/E’ (20.66 10.7 vs. 15.96 7, p5 0.004).

Conclusions: Hypertrophied myocardium in AS patients not only had

better longitudinal strain at sub-epicardial and sub-endocardial myocar-

dium, but also presented with more preserved transmural longitudinal

strain gradient when compared to those of the HCM group. The loss

of preserving adequate transmural longitudinal strain gradient might

reflect intrinsic myocardial dysfunction in AS.
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Lung-Sheng Wu, Chi-Tai Kuo

Division of Cardiovascular, Chang Gung Memorial Hospital, Taiwan



Abstracts S65
Objectives: A U-shaped activation propagation pattern was mainly

found in patients with left bundle-branch block. We investigated the

use of a U-shaped activation propagation pattern identified from color

M-mode longitudinal strain-rate imaging in the prediction of cardiac re-

synchronization therapy (CRT) outcomes.

Methods: Ninety-six CRT candidates were prospectively enrolled.

Before CRT implantation, 2-dimensional speckle-tracking strain analyses

were performed to determine whether a U-shaped activation propagation

pattern was present. The U-shaped propagation pattern was characterized

as activation propagation from the midseptum to the lateral or posterior

wall through the apex identified from the colorM-mode longitudinal strain

rate imaging. The study endpoints were: reverse remodeling (.15%

reduction of LVend-systolic volume) at 6 months, and adverse outcomes

including death or heart failure hospitalization.

Results: At 6 months, 59 (61%) patients had reverse remodeling. A

U-shaped propagation pattern identified from the longitudinal strain

rate in the apical 4-chamber or long-axis view provided excellent

true-positive (89%) and false-negative (9%) rates for predicting reverse

remodeling. During a median follow-up of 36months, 33 patients (34%)

had adverse outcomes. Absence of a U-shaped propagation pattern was

significantly associated with an increased risk of adverse outcomes (haz-

ard ratio, 5.72; 95% confidence interval 1.75–18.68). Adding the U-

shaped propagation pattern to a risk model significantly improved the

model (model c2 from 9.7 to 15.1, p5 0.024), including QRS duration

and ischemic etiology.

Conclusions: The U-shaped propagation pattern identified from color

M-mode longitudinal strain rate imaging was significantly associated

with a favorable CRT response.
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Preliminary Analysis of Normal Reference Values
for Left Ventricular Peak Systolic Longitudinal Strain and
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Bioinformatics, Children’s Hospital of Chongqing Medical University,
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Objectives: To analyze normal reference values of left ventricular peak

systolic longitudinal strain(SL) and strain rate(SrL) analyzed by two-

dimensional speckle tracking imaging(2D-STI) in healthy children at

different ages.

Methods: We retrospectively analyzed 330 cases of healthy children,

which were divided into seven groups according to their ages: classing

0 to 28 days children together as group 1, 28 days to 1 year old as group

2, 1 to 3 years old as group 3, 3 to 6 years old as group 4, 6 to 9 years old

as group 5, 9 to 13 years old as group 6, and 13 to 18 years old as group 7.

2D-STI was performed in the 3 apical projections of left ventricle(LV).

The regional longitudinal peak systolic strain and strain rate of LV was

measured in 18 segments and averaged to provide global longitudinal

peak systolic strain(GLPS-avg).

Results:①Significant differences were found in 3 segments of the same

wall(P,0.05), furthermore, SL and SrL gradually increased from basal

segment to apical segment. ②There were no significant difference in

SL and SrL of segments between sexes(P.0.05).③Except basal segment

of posterior, inferior wall and posterior septum, SL gradually increased

with the raising of age(SL1,SL2,SL3、4、5,SL6、7),as well as

GLPS-Avg. ④Regional SL had a positive correlation with age, among

apical segment of lateral wall was the most remarkable (r50.551,

P,0.01); Regional SL had a negative correlation with heart rate, in which

middle segment of lateral wall was themost apparent(r5-0.625, P,0.01);

GLPS-avg was positive influenced by age(r50.665, P,0.01) and nega-
tive influenced by heart rate(r5-0.625，P ,0.01).⑤The heterogeneity

was found in regional SrL correlated with age and heart rate in segments.

Conclusions: Normal reference values were preliminarily analyzed on

LV peak systolic longitudinal strain and strain rate in healthy children

at different ages, and it laid a foundation for early clinical evaluation

of LV regional myocardial systolic dysfunction.
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Objectives: Stress echocardiography(SE) has developed to be one of the

leading diagnostic modalities for evaluation of coronary artery disease(-

CAD). Exercise or pharmacological SE was applied according to patient

characteristics and feasibilities among institutions.We used semisupine bi-

cycle ergometer SE in stable symptomatic patients who had non-diagnostic

treadmill exercise electrocardiography. The purpose of this study was to

identify the independent clinical factors of indeterminate ergometer SE.

Methods:Weconducted a retrospective chart review of semisupine ergom-

eter SE studies for evaluation of de novo CAD.

Results: A total of 257 ergometer SE studies for de novo CAD were

included from 400 consecutive SE performed between May 2013 and

September 2015. Indeterminate SE was defined by no inducible wall

motion abnormality at peak stress imaging with a peak heart

rate(HR) below 85% of the maximal predicted HR for age. There

were 21 positive, 161 negative, and 75 indeterminate studies. A total

of 14 patients were later documented CAD by coronary angiography

from 8 positive ergometer SE and 6 indeterminate ones. The sensi-

tivity and specificity of ergometer SE was 100% and 92.5%, respec-

tively. The significant independent factors for indeterminate

ergometer SE included diabetes mellitus(DM) (OR 3.133; 95% CI

1.501-6.538; P5 0.002), beta-blocker regimen (OR 2.324; 95%

CI 1.225-4.411; P5 0.010), and baseline HR (OR 0.956; 95% CI

0.929-0.983; P50.002). Preexisting chronic lung disease and joint

disease of lower extremities were the major negative findings which

do not contribute to indeterminate ergometer SE.

Conclusions: In conclusion, DM is the most important factor of

indeterminate ergometer SE for evaluation of de novo CAD. We

recommend stressor modalities other than bicycle ergometer for bet-

ter informative CAD diagnostic value in diabetic patients.
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Kuo-Li Pan,1 Shih-Tai Chang,1 Chi-Ming Chu2

1Department of Cardiology, Chiayi Chang Gung Memorial Hospital,
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National Defense Medical Center and University

Objectives: The aim is to investigate whether strain by 2D speckle

tracking echocardiography in patients with acute myocardial infarction

(AMI) and preserved ejection fraction (EFS40%) would predict prog-

nosis and segmental function recovery or not.

Methods: Ninety patients (average age 60.7612.3 y/o) with new-onset

AMI and EFS40% were enrolled. Echocardiographies were performed

after admission (average 3.3 days) and 12 months after percutaneous
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coronary intervention. Segmental function recovery was defined as a

decrease of S1 grade in segmental wall motion score. The global peak

longitudinal strain (GLS), circumferential strain (CS), and radial strain

(RS) were calculated via EchoPAC, version 11.0 (GE Vingmed).

Results: During follow-up (mean 23.4612.1months), 20 patients had

adverse events including 6 deaths, 3 strokes, 15 revascularizations for

culprit vessels. In the multivariate Cox proportional hazard regression

model for adverse events, using the forward stepwisemethod, only female

(hazard ratio 4.65 [95% CI 51.49-14.52]) and GLS (hazard ratio 1.16

[95% CI 51.03-1.3]) were independent predictors (p , 0.05). Receiver

operating characteristic curve analyses for segmental function recovery

showed the area under the curves was 0.75 and optimal cut-off value of

–12.5% had 67% sensitivity and 76% specificity.

Conclusions: Global longitudinal strain by 2D speckle tracking echocar-

diography provided important prognostic information and could predict

segmental function recovery in patients with AMI and preserved EF.
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The Role of Carotid Intima-Media Thickness
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Development of Atherosclerosis in the Young Population

Exposed to Bisphenol A
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Ta-Chen Su4
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Objectives: Exposure to Bisphenol A (BPA) is frequently seen in

obesity, diabetes, metabolic syndrome, and atherosclerotic cardiovascu-

lar diseases. The relationship between BPA, microparticles, and oxida-

tive stress contributing to effect atherosclerosis remains unknown.

Objective: We investigate BPA independently correlated with vascular

endothelial dysfunction including biomarkers of microparticles, oxida-

tive stress, and carotid intima-media thickness (CIMT).

Methods: A total of 130,756 students who participated mass urine-

screening program were recorded in Taiwan between 1992 and 2000.

After selection, an observational study involving 886 patients with

BPA concentrations. CIMT was defined as the distance from the front

edge of the first echogenic line to the front edge of the second echogenic

line in the far wall of the vessel. Biomarkers of EMPs and PMPs and

oxidative stress were also applied in the study.

Results:Data provided for thickerCIMTof total participantswere assessed

by different serum markers concentrations (OR 1.73 [95% CI 1.28–2.36],

P,0.001). Compared with CD31 in combination with CD42a, CD31 alone

was valuably more than 50% of thicker CIMT (OR 1.78 [95% CI 1.19–

2.67], P50.005). CD31 associated with CD42a was documented signifi-

cantly either more than (OR 1.56 [95% CI 1.04–2.34], P50.034) or less

than (OR 2.02 [95% CI 1.23–3.32], P50.005).

Conclusions: Our findings support that BPA exposure may foster athero-

sclerosis via inducing different levels of EMPs and PMPs markers.
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Objectives: Traditional methods of describing and classifying congen-

ital mitral valve malformations (CMVMs) often lack specificity and sci-

entificity. Thus, documentation is incomplete, especially in terms of

ultrasound findings. This study is to investigate and systematically

analyze ultrasound characteristics of CMVMs via four-tiered echocar-

diographic analysis (FTEA) method.

Methods: (1) Between January, 2012 and February, 2016, a total of 436

patients diagnosed with CMVMs underwent echocardiographic evalua-

tion at the affiliated hospitals of ChinaMedical University. All defects in

this study were evaluated and analyzed via FTEA, using a four-tiered

approach: 1. supravalvular region and annulus, 2. valvar leaflets and

commissures, 3. chordae tendineae, and 4. papillary muscles. Both

anatomic and functional abnormalities of the MVapparatus were inves-

tigated at each level of involvement. Written informed consent was ob-

tained from all patients. (2) In a 4-year period, each study subject

underwent transthoracic (TTE) and/or transesophageal echocardiogra-

phy (TEE), including 2D and RT3D, M-mode, or Doppler studies.

Results: From a total of 246,507 echocardiograms, CMVMs were

methodically investigated in 436 (0.18%) patients. Using a FTEA

approach, involvementwas distributed as follows: (1) supravalvular region

and annulus (n 5 7 [1.6%]; excessive supravalvular tissue, 3; abnormal

annulus, 4 [overriding, 1; shifted, 2; bridging/cord-like accessory tissue,

1]); (2) valvar leaflets and commissures (n 5 421 [96.3%]; lengthy or

excessive, 210; underdeveloped, 35; contracture,12; atretic, 3; anoma-

lously connected, 1; loose or billowy, 63; clefts, 57; dual orifice, 5; local-

ized bulging, 6; accessory tissue element, 4; fibrotic, 18; fused leaflet

cusps, 3; abnormal commissures, 4 [fused, 1; clefts, 3]); (3) chordae tendi-

neae (n5 14 [3.2%]; confined to single papillary muscle, 4; excessive, 2;

thickened and fused, 2; shortened, 2; fibrotic, 2; accessory tissue element,

1; straddling, 1); and (4) papillary muscles (n5 13 [3.0%]; absent, 2; sin-

gle, 5; asymmetric, 2; abnormally located, 3; fibrotic, 1).

Conclusions: Detailed incremental FTEA method in a systematic

manner clearly defines malformations of the MV apparatus, ensuring

more accurate diagnostic imaging. The results of clinical randomized

controlled trials confirm that FTEA diagnostic accuracy was higher

than conventional methods in CMVMs.

OPT5-008
Comparison of Aortic Annulus Dimensions by
Multimodal Measurement before Transcatheter Aortic
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Objectives: To compare aortic annular diameter measured by trans-

thoracic echocardiography (TTE), transesophageal echocardiography

(TEE), and multi-slice spiral computed tomography (MSCT) in pa-

tients with severe aortic stenosis, and to evaluate the impact on selec-

tion of prosthetic valve size in transcatheter aortic valve replacement

(TAVR).

Methods:Clinical data of 138 patientswith severe aortic stenosis referred

for TAVR between January 2014 and June 2016 in our hospital were retro-

spectively analyzed. The difference of aortic annular diameter measured

by TTE, TEE, andMSCTwere compared. TTEwas performed after TAVI

to evaluate the accuracy of measurement before TAVI.

Results: (1) Mean aortic annulus diameter was 23.3762.22 mm us-

ing TTE and 23.5261.70 mm using TEE (p 5 0.12) and correlation

between TTE and TEE was excellent (r 5 0.87, p , 0.05). (2) The

long-axis diameter (27.8662.87 mm) and the short diameter

(21.9162.53 mm) measured according to MSCT multiplanar recon-

struction were significantly different (p , 0.05). There was no sig-

nificant difference between the mean of the long- and short-axis

diameters (24.9262.38 mm) and the diameter derived from



Abstracts S67
cross-sectional area (24.8462.25 mm) by MSCT (p 5 0.08). How-

ever, the diameter derived from the circumference (25.3562.34

mm) was significantly larger than the mean of the long- and

short-axis diameters and the diameter derived from cross-sectional

area by MSCT, and the difference were 0.4360.62 mm and

0.5160.62 mm respectively（both p , 0.05）.(3) Measurements

of the aortic annulus diameter by MSCT including the mean of

the long- and short-axis diameters, diameter derived from cross-

sectional area, and diameter derived from the circumference were

larger than the measurement by TTE and TTE significantly (all

p , 0.05).(4) TAVR postoperative follow-up: Implantation was suc-

cessful in all patients. Moderate to severe paravalvular leakage was

detected in 3 patients at 7 days post TAVR, and 1 patient developed

severe prosthetic valve restenosis at 6 months post TAVR and

received valve-in-valve implantation.

Conclusions: In severe aortic patients referred for TAVR,measurements

of the aortic annulus diameter using TTE and TEE are smaller than the

measurements by MSCT. In the absence of a gold standard, selection of

prosthetic valve type in TAVI procedure should rely on comprehensive

considerations, which is of importance to get good clinical results for

severe aortic stenosis patients underwent TAVI.
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Objectives:Acute Kawasaki disease (KD) is a systemic vasculitis in in-

fants or children that develops predominantly in the coronary arteries.

Current diagnostic criteria of acute KD with coronary artery abnormal-

ities (CAA) only requires diameter Z score.2.5. Plenty of document has

revealed that coronary artery diameter alone could be misclassified as

normal in acute KD. Instead, we hypothesis that using group of index

to establish the diagnosis of KD coronary arteritis. We aim to develop

a thorough scoring system useful in systematic evaluation of coronary

arteritis lesion.

Methods: 32 children with acute KD plus 100 age-match normal

children were assigned to 2 experienced cardiologists who wasn’t

informed the diagnosis for echocardiography (echo) performed by

obtaining dynamic cine-loop recording for frame-by-frame analysis

and using quality-optimal highest transducer frequency. CAA are

scored as following: 1) Prominence 2) Brightness of arterial wall

3) Irregularity arterial lumen or Lack of tapering 4) Thickness of

the arterial wall. Weighted kappa statistics were used to analyze in-

ter-observer and intra-observer agreement, and the agreement per-

centages were calculated.

Results:Various CAAwere present in acute KD, include various degree

of luminal prominence in 24 (75%) patients, aneurysm formation in

3(0.9%) patients, lack of tapering in 22(68%) patients, irregularity in

11(34%), and intimal thickening brightness in 24 (75%) patients. Over-

all, coronary artery anomalies were present in 30 (93%) of our patients

in acute phase of KD. FOCUS score .10 in 90.6% (29/32) of patients

while only 0.6% (2/32) FOCUS score,5 and 0.3% (1/32) between 5

and 10. The average score is 42.5 6 17.8. All normal-control patients

had FOCUS score , 10.

Conclusions: The incidence of coronary artery abnormalities in acute

KD is higher than previously reported. With our novel FOCUS scoring

method, more detailed, comprehensive andmulti-faced features of CAA

other than conventional Z score can be provided. We thus propose a

FOCUS score .10 is indicative for acute KD,,5 is indicative for

normal coronary, 5�10 deserves further check-up.
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Objectives: Anomalous origin of the left coronary artery from the pulmo-

nary artery (ALCAPA) is a very rare congenital cardiovascular anomaly,

which may induce a higher mortality rate of infants whom did not receive

an early surgical correction. The clinical presentations of ALCAPA are

differentbetweenpediatric and adult patients.Echocardiography isauseful

and non-invasive tool for diagnosis and long-term follow-up study of

congenital cardiovascular anomalies even in a small infant. Echocardio-

graphic studies on 6 patients with ALCAPAwere reported.

Methods: The medical records of 6 patients with ALCAPA during the

last 16 years in our hospital were reviewed retrospectively. The age,

sex, clinical presentations, findings of non-invasive and invasive studies,

methods of surgical correction, post-operative outcomes and results of

follow-up were evaluated.

Results: The age of 6 patients (M/F52/4) with age ranged from 3

months to 34.7 years. There was 1 patient who were correctly diagnosed

after 18 years old. The commonest presentation of pediatric patients was

congestive heart failure and the initial presentations of adult patients

were non-specific. The echocardiographic findings were absence of

orifice of left coronary artery from the ascending aorta (Figure 1),

impairment of the left ventricular function with dilatation of the left

ventricle (Figure 2), significant mitral regurgitation (100%), dilatation

of right coronary artery (Figure 1) (80%), and presence of hyper-echo-

genic endomyocardium of the left ventricle (Figure 2) (60%). All the 6

patients survived after the surgical confirmation & treatment. Accurate

diagnosis was made only by echocardiography on 2 cases and associated

with diagnostic catheterization & coronary angiography on the other 4

cases. Post-operative follow-up with echocardiographic studies showed

improvement in the severity of mitral regurgitation and left ventricular

function in most pediatric patients.

Conclusions:Although the ALCAPA is a very rare congenital cardiovas-

cular anomaly, early and accurate diagnosis and surgical correction is

needed. With or without the aid of chest CT imaging study, the ALCAPA

can be definitively diagnosis by the careful & advancing echocardio-

graphic studies to avoid the risks of conventional cardiac catheterization

and angiography. The post-operative outcomes and long-term follow up

of cardiac function can also be easily identified by echocardiography.
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Objectives: Patients with grown-up congenital heart disease are suscep-

tible to infective endocarditis. Their clinical presentation is highly var-

iable. We present a patient with infected subpulmonary ventricular

septal defect, complicated with rupture of sinus of Valsalva and multi-

organ failure. Three-dimensional echocardiography has an essential

role in establishing the diagnosis.

Methods: Case report and literature review.

Results: A 23-year-old man was admitted to our ordinary cardiovascu-

lar ward because of prolonged fever and heart murmur. Infected subpul-

monary ventricular defect was diagnosed initially by conventional

echocardiography, and surgery was scheduled to be performed several

weeks later. However, Jaundice and anuric renal failure developed

soon. Three-dimensional echocardiography revealed a large defect on

right coronary cuspid, with both systolic and diastolic shunting from

the aortic root to the right ventricular outflow tract. There were multiple

oscillating vegetations on the right side of the ventricular septum and

pulmonary cuspids. We performed urgent surgery. The defects of Val-

salva and ventricular septum were repaired. After this operation, his vi-

tal signs, renal, and hepatic function recovered soon.

Conclusions: Three-dimensional echocardiography helps us to make

effective and accurate diagnosis for complex structure heart disease. It has

great value in directing therapeutic assessment, andmay improve outcomes.
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PPT5-001
A Comparison of Different Time Windows Using
Contrast-Enhanced Transcranial Doppler
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Objectives: Contrast-enhanced transcranial Doppler ultrasonography

(c-TCD) is highly sensitive for detecting cardiac right-to-left shunt

(RLS). The aim of the present study was to determine an optimal time

window for cardiac shunt detection.

Methods: We evaluate its optimal time window in 239 consecutive

patients with suspected cardiac RLS who underwent simultaneous

c-TCD and contrast-enhanced transthoracic echocardiography (c-

TTE). Cardiac RLS was considered when at least three MBs appeared

in the left atrium, within three cardiac cycles after complete opacifica-

tion of the right atrium in c-TTE.We evaluated 15-, 20-, 25-, 30-, 35-,

and 40-s windows for c-TCD. Receiver operating characteristic (ROC)

curve analyses and Spearman’s rho rank correlations were conducted

for different time windows, with areas under the curve (AUCs) and

95% confidence intervals (95% CIs).

Results: The AUC and thus diagnostic accuracy was highest for the 25-s

window (AUC, 0.746; 95%CI, 0.684–0.809).The AUC for the 15-s win-

dow (0.667; 95% CI, 0.598–0.737; p,0.05) was smallest Spearman’s

rho rank correlation showed the strongest correlation between c-TCD

and c-TTE for the 25-s window (rho, 0.627; 95%CI, 0.534–0.708).

Conclusions: Thus, the 25-s window is recommended for cardiac RLS

detection.

PPT5-002
A Pulmonary Artery Aneurysm with Patent
Arterial Duct and Secondary to Infection

Qing Lv, Li Zhang

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: A twenty-year-old woman was admitted for patent arterial

duct (PDA) ligation surgery in Oct 2014. She was hospitalized 8 months
earlier due to high fever, cough, exertional dyspnea, staphylococcal

aureus endocarditis, and received antibiotic treatment. In the recent

admission, a grade 3/6 continuous murmur was heard at the left sternal

border, and the other physical examination was normal.

Methods: An echocardiography showed a PDA in Feb 2014 (Fig.1). In

Oct 2014, an echo showed a 0.44cm width left-to-right PDA shunt, with

peak velocity of 5.6m/s. A saccular main pulmonary artery aneurysm

(PAA) was detected, with 3.8cm in width and 2.6cm in depth. It origi-

nated from the left side of the pulmonary trunk and 1.5cm above the pul-

monary valve annulus. We identified the PDA jet flow unrestrictedly

flowing into the aneurysm and swirling within it (Fig.2). The pulmonary

artery computed tomographic angiography also revealed the aneurysm

and drawn a similar conclusion as echo did.

Results: The echocardiography played a vital role in evaluating the

underlying pathology of PDA, invasive follow up, and making the diag-

nosis of PAA. The patient received a ligation of PDA, aneurysmectomy

and the pulmonary artery wall repair surgery to avoid fatal rupture and

hemorrhage.

Conclusions: Pulmonary artery aneurysm (PAA) is a rare lesion, which

might be idiopathic or has several underlying pathologies. Our case was

an extremely rare PAAwith PDA and secondary to infection. The high

speed PDA shunt flow brought about weakness and injury of the arterial

wall. The staphylococcal aureus infective process involving the arterial

wall triggered ultimate formation of an aneurysm in the pulmonary ar-

tery trunk. Echocardiography accurately determined the morphology,

location of the proximal saccular PAA, and revealed the underlying pa-

thology. It provided important information for a well-played surgical

intervention to avoid fatal complications of PAA.

PPT5-003
Anomalous Left Coronary Artery from the
Pulmonary Artery: Images Studies of

Echocardiographic, Heart CT and Angiography

Be-Tau Hwang

Department of Pediatrics, Tungs’ Taichung MetroHarbor Hospital,

Taiwan

Objectives: Anomalous origin of the left coronary artery from the pul-

monary artery (ALCAPA) is a very rare but serious congenital coronary

arterial anomaly. Congestive heart failure, myocardial ischemia &even

sudden cardiac death may occur in early infancy. Early diagnosis is usu-

ally difficulty before the occurrence of clinical symptoms. Surgical

correction is usually necessary as soon as possible to avoid the long-

term sequel of myocardial ischemia & significant mitral regurgitation.

Methods: A 3 months old female infant was sent to pediatric clinic due

to shortness of breath for two days . Physical examination revealed mild

subcostal retraction, a grade II/VI systolic murmur over left lower ster-

nal boarder, hepatomegaly with 3 cm below right costal margin. The pe-

ripheral arterial pulsations were normal and without no cyanosis, Chest

X-ray film showed moderate cardiomegaly (Figure 1) with normal pul-

monary vascularity. She was referred to pediatric cardiologic clinic and

echocardiography revealed a single right main coronary artery with

diameter of 2.2mm (Figure 2) and moderate to severe mitral valve regur-

gitation (Figure 3) . The ejection fraction of left ventricle was 12.5%.

Emergency heart CT showed only the single right coronary artery

(Figure 4). Cardiac catheterization and angiography (Figure 5)

confirmed the diagnosis of anomalous origin of left coronary artery

from the main pulmonary artery (ALCAPA).

Results: Then she received the surgical total correction with re-implan-

tation of the left coronary artery from main pulmonary artery to

ascending aorta. Post-operative recovery was not unevenly. She was un-

der anti-congestive therapy and follow up at pediatric cardiologic clinic

regularly. The follow-up echocardiography revealed good anastomosis

of left coronary artery with aorta, moderate mitral regurgitation and

nearly normal left ventricular function with ejection fraction of 58.97%.
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Conclusions: Although ALCAPA is a very rare congenital coronary ar-

tery anomaly, but it is usually presented with sudden onset of congestive

heart failure, myocardial ischemia, even cardiac death in infancy when

the high pulmonary arterial pressure dropped down as normal sequence.

Echocardiography can usually identify only the right coronary artery

from aorta, mitral regurgitation and dilatation of left ventricle and

atrium. Other images studies such as heart CT and angiography are

the accurate diagnostic tool. Post-operative follow up with echocardiog-

raphy is necessary to assess the anastomosis of re-implanted left coro-

nary artery, the severity of mitral regurgitation and ventricular

function.

PPT5-004
Aorto-Atrial Fistula: An Echocardiographic
Report

Tsuei-Yuan Huang, Bor-Ming Ku

Department of Cardiology, Lio-In Chimei Hospital, Taiwan

Objectives: The aorta to atria maybe communicated via a ruptured

sinus of valsava aneurysm (RSVA) or an aortic-atria fistula(AAF).

In RSVA the echocardiographic findings are diagnostic. In AAF

with variable etiology the echocardiographic findings of AAF

depend on the nature of the associated disease. We present a case

of isolated AAF. The echocardiographic manifestations are

described.

Methods: Case report and literature review.

Results: The 75 y/o male p’t has had long History of bronchial asthma,

chronic lung disease, diabetes and hypertension. He presented with

aggravated dyspnea and leg edema. There was no history of trauma or

prolonged fever. A grade 3/6 systolic murmur was noted over apex,

aortic area radiated to left axilla and back. The CXR showedmarked car-

diomegaly. EKG showedmultiple atrial tachycardia and CRBBB. Echo-

cardiography showed dilated RV,RA, moderate MR, severe TR, and a

fistula like tract arising from right coronary sinus draining into RA

with a inner diameter 2.2 mm. The color Doppler showed a communica-

tion between aorta and RAwith color shunting fromAO to RA in systole

and diastole.

Conclusions: Aorta to atrium fistula may occur in pts without

obvious etiology. Congenital anomaly may be a cause of AAF but

is rare. Echocardiography is helpful for the diagnosis of AAF. TTE

can detect AAF fistula in half of cases. The Doppler flow in AAF

shunting was systolic only or with less obvious diastolic flow.The

absence of obvious diastolic murmur in AAF may be the result of

low diastolic shunting flow.

PPT5-005
Application of Echocardiographic Three-
Dimensional Printed Left Atrial Appendage Model to Guide

Transcatheter Left Atrial Appendage Occlusion

Ruiqiang Guo, Songhong Ning

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives: This study aimed to determine the feasibility of three

dimensional (3D) printed left atrial appendage (LAA) models based

on 3D transesophageal echocardiography (3D TEE) data and its applica-

tion value in the interventional LAA closure.

Methods: Eighteen patients who had interventional LAA occlusion

underwent pre-procedure TEE and cardiac CT. TEE 3D full volume

raw data of the LAA were acquired and post-processed to create a

3D model file. Two modes of the LAAmodel (cardiac chamber model,

cardiac wall model) were printed out by 3D printer. The LAAmorpho-

logic classification was assessed by 3D printed chamber model and the

LAA dimension measurement was performed on 3D printed wall

model. Additionally, preoperative rehearsal was performed on the
3D printed cardiac wall models in the cases with complex LAA

structure.

Results: In all the patients, 3D TEE full volume data of the LAAwere

successfully reprocessed and printed out as 3D LAA chamber models

and 3D LAAwall models. The consistency of LAA morphologic clas-

sification judgment based on 3D printed models and cardiac CT was

0.918 (P,0.01).The LAA ostium dimension measured on 3D printed

model was greater than 2D TEE (P,0.01) and smaller than X-ray

(P50.02), and the LAA depth was greater than 2D TEE (P,0.01)

whereas was not significantly different with X-ray (P50.54).Based

on 3D model morphology, there were 3 complex LAAwhich were rec-

ommended a particular occlusion plan after pre-procedure rehearsal on

3D model. The occlusion success rate was 100%.

Conclusions: Echocardiographic 3D printing technique is feasible and

have promising value in supporting planning the transcatheter LAA

occlusion.

PPT5-006
Assessment 2D and 3D Global Longitudinal Strain
of Abnormal LV Myocardial Deformation Properties

Using 3D Speckle-Tracking Echocardiography

in Young HCM

Qian Yang,1 Peng Tang,2 Liwen Liu,1 Xiaodong Zhou,1 Shuping Ge3

1Department of Ultrasound, Xijing Hospital, China, 2China

Rehabilitation Research Center, Beijing Charity Hospital, Department

of Orthopedics and Rehabilitation, 3Department of Pediatrics, St.

Christopher’s Hospital for Children/Drexel University College of Medicine

Objectives: Hypertrophic cardiomyopathy (HCM) is a disease predis-

poses to unexplained left ventricular (LV) hypertrophy and dysfunction

and non-dilated ventricular chambers associated unusual myocardial

mechanics. The most serious complications of HCM is sudden death

for young subclinical patients, thus, observing and analyzing LV strain

has particular values of diagnostic and prognostic for young HCM pa-

tients.The objective of this study was to determine which strain compo-

nent assessed by 2-dimensional speckle-tracking echocardiography

(2DSTE) and 3-dimensional speckle-tracking echocardiography

(3DSTE) was the most powerful predictor for young HCM.

Methods: We enrolled 96 young subjects (45 HCM (32 males;

25 6 6 yrs) and 41 controls (27 males; 26 6 4 yrs)) underwent

TTE performed strain analysis using both 2DSTE and 3DSTE.

Two-dimensional and 3-dimensional global longitudinal, circumfer-

ential, and radial strain and global 3-dimensional strain of the LV

were measured in each patient using QLab and TOMTEC software

by two-independent-specialists.

Results: Data analysis for the new 3D-STE methodology: (-21.94 6
3.4% vs 27.8 6 5.1%, P . 0.001 (2D GLS), -19.3 6 3.4% vs 26.3

6 4.2%, P , 0.001 (3D GLS), -85.2643.7% vs 106.3 6 26.82%, P

, 0.001 (3D GRS), -30.7 65.7% vs 34.3 6 6.4%, P . 0.001, (3D

GCS), respectively. 3D GLS but not GRS, GCS significantly correlated

with LVMI, E/Ea and LVOT-PG (P,0.05) in young HCM subjects.

Conclusions: LV global 3D systolic strain analysis using the new 3D-

STE methodology is feasible and reproducible. 3D GLS is more sen-

sitive index than 2DGLS for young HCM.

PPT5-007
Clinical Study of Left Ventricle Energy Loss in
Patients with Heart Failure with Mid-Range

Ejection Fraction by Vector Flow Mapping Technique

Quan Shan

Department of Cardiovascular Medicine, Qilu Hospital, Shandong

University, China

Objectives: 1.To evaluate the characteristics of energy loss(EL) in

left ventricule by VFM in patients with HFmrEF. 2.Explore the
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relationship between EL and cardiac structure and function in pa-

tients with HFmrEF.

Methods: The study includes 28 patients with HFmrEF, compared

with 23 normals. HFmrEF patients are divided into 2 groups:group I

with diastolic dysfunction, group II without diastolic dysfunction.

VFM is used to calculate EL in left ventricle in IVR, RFP, ACP,

IVC, REP.

Results: The EL at RFP, IVC, REP in left ventricle at every phase

decrease in the HFmrEF group. Compared with group II,the EL of

group I at IVR and RFP increase (P,0.05).The EL at RFP, IVC,

REP in left ventricle decrease in the HFmrEF group (P,0.05).

Compared with group II,the EL of group I at IVR and RFP increase

(P,0.05). Total EL in LV during RFP is independently associated

with E/e’ (b5 0.423, P5 0.019).Total EL in LV during ACP is asso-

ciated with GLS(b5 0.392, P5 0.039).Total EL in LV during IVC is

independently associated with GLS (b5 0.546, P5 0.001).

Conclusions: In HEmrEF, EL in the left ventricle decreases in RFP,

IVC, REP. However, the EL in RFP will increase if accompanied

with diastolic dysfunction. The EL in the left ventricle in RFP is

related to the diastolic function of the heart, and the EL in ACP and

IVC is related to the systolic function of the heart.

PPT5-008
Clinical Value of 5 Necessary Echocardiographic
Views in the Screening of Critical Congenital Heart Disease

Jianrong Cai

Department of Ultrasound, Shanghai Xinhua Hospital Chongming

Branch, China

Objectives: Analyze the necessary echocardiographic views in the

screening of critical congenital heart disease(CCHD) and its value of

application.

Methods:We had transcutaneous oxygen saturation screening for 4444

cases among a total of 4510 cases of newborn and had echocardio-

graphic screening for 11 cases whowere failed in the transcutaneous ox-

ygen saturation screening. Analyze the different echocardiographic

views, especially for the 5 echocardiographic views on parasternal

long axis view of left ventricle, parasternal short axis view of aorta, api-

cal four chamber view, apical five chamber view and suprasternal long

axis of aortic arch.

Results: According to application of echocardiographic screening for

11 cases, there were 6 cases of CCHD and 5 cases of Non-CCHD.

The follow-up result shows that the 11 cases were all with correct diag-

nosis. So we think that the necessary 5 echocardiographic views could

be as basis of CCHD diagnosis.

Conclusions: The application and use of the 5 necessary echocardio-

graphic views could streamline the process of screening CCHD and

make it more efficient. In view of its easy to learn and master, it can

be recommended as a method for screening CCHD in primary hospitals

in china.

PPT5-009
Congenital Left Atrial Appendage Aneurysm:
Diagnosis and Management

Bin Wang, He Li, Li Zhang

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: Aneurysm of the left atrial appendage is rare. We sought to

review the published literature on left atrial appendage aneurysm

(LAAA) to address its epidemiology, pathology, clinical symptoms,

diagnosis and management.

Methods: We reviewed PubMed from 1962 to 2016 to find relevant

LAAA cases using medical subject heading (MESH) terms ‘‘atrial
appendage’’ and ‘‘aneurysm’’ as search terms. Statistical analysis was

done using Minitab 17.0.

Results: One hundred and one cases of LAAA were identified. The

symptoms do not arise until the second to the fourth decades of life.

Palpitation, dyspnea and chest pain were common clinical symptoms.

Echocardiography is considered to be the primary method of diagnosis.

Other imaging modalities such as cardiac computed tomography (CT)

and magnetic resonance imaging (MRI) are useful for ruling out the dif-

ferential diagnoses. Surgical treatment is often recommended even in

asymptomatic patients for prevention the thromboembolic complica-

tions. Seventy-four patients (73.2%) reported in the literatures were

treated by surgical treatment. The prognosis is favorable, for freedom

from recurrent symptoms and arrhythmia has been reported from 10

days to 8 years follow-up.

Conclusions:Echocardiography is considered the initial diagnostic tool for

LAAA. The associated high risk of life-threatening complications and the

relative ease of surgical removal suggest that prompt evaluation should be

considered in patients with lesions adjacent to the left heart border.

PPT5-010
Coronary Fistulas and Shunts in Terms of Local
Hemodynamics and Anatomical Organization

Andrey Tsokolov,1 Stepan Terentiev,1 Dmitrii Lushchenkov2

1Federal State Agency «1409 Clinical Hospital Of The Baltic Sea

Fleet», Russia, 2Department of Interventional Radiology, Hospital

Maternoinfantil–Universitat de Barcelona Sant Joan de Deu

Objectives: Data on coronary fistulas (CF) available in the literature is

non-systemic. No article is specified to explain an abnormal variance of

speed (Vmax) and pressure gradient (Gmax) registerable in case of such

pathology.

Methods: Transthoracic and transesophageal echocardiography, coro-

nary catheterization.

Results: As follows from the analysis of literature and native data we

made a conclusion that the imbalance between the registered Vmax

and Gmax in the CF projection with the estimates expected taking

into account the cardiac chambers and coronary arteries (CA) pressure

indicators most commonly must be caused by embryogenesis distur-

bance. Against this background of abnormalities ‘‘sinusoids’’ are formed

by CA extended terminals type proceeding to cardiac chambers, often in

the midst of remaining myocardium cancellation due to dividing of CA

to segments of 1-2-3 order, pressure in distal segments of coronary flow

from 60-90 mm Hg to 18-28 mm Hg. Maximum reduction of speed and

pressure in «sinusoids» leads to even higher pressure differential be-

tween CA and cardiac chamber, up to 4-6 mm Hg. Such CF, in terms

of mechanism of its development and local hemodynamic characteris-

tics of flows, is better to describe genuine CF.

Conclusions:Higher Vmax and Gmax (up to 44-51 mmHg) more often

may be classified as CF/shunts or to CF in proximal compartment of the

coronary stream. Unlike genuine CF, the first ones should be classified as

proximal/postsurgical CF/shunts. Reasonability of such division on

«genuine» and «proximal/postsurgical» CF is determines by complica-

tion probability as well as patient surveillance, physical activity level

prescriptions.

PPT5-011
Detection of Left Ventricular Diastolic Dysfunction
Grade Ii-Iii by New Dopplerographic Ratio E/El

Nikolai Nelassov,1 Emil Arzumanjan,1 Boris Ilyasov,1

Stanislav Zatonsky,2 Maxim Morgunov,1 Antonina Morozova,1

Andrei Palenui1

1Department of Ultrasound, Rostov State Medical University, Russia,
2Department of Ultrasound, Belarussian State Medical University
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Objectives: ASE/EACVI Guidelines (2016) recommend to use Tis-

sue Doppler (TD) ratio E/e’ for identifying diastolic dysfunction

(DD) grade II-III. Earlier we have demonstrated that diastolic

component el of Reflected High Intensity Motion Signals (RIMS)

can be used for detection of DD when TD is not available. In this

study we aimed to analyze if E/el ratio can be utilized for detection

of DD II-III grade.

Methods: We analyzed Dopplerechocardiographic data of 49 sub-

jects. According to ASE/ESCVI Guidelines in 27 subjects (1-st

group, healthy persons, mean age 58.6 years) normal left ventricular

filling was found; in 22 patients with coronary artery disease (2-

d group, mean age 48.6 years) DD grade II-III (pseudonormal and

restrictive filling) was detected. RIMS were registered by conven-

tional pulsed wave Doppler from apical 4-chamber view when the

sample volume was positioned 2 cm outward from the lateral border

of mitral valve. Sensitivity and specificity of E/el ratio in detection

of DD grade II-III was determined.

Results: In subjects of 1-st group mean value of E/el was 2.93 6 0.57

and in 2-d group 4.90 6 1.79 (p 5 0.000002). The cutoff value of

E/el . 3.5 can detect DD grade II-III with sensitivity 86.4% and spec-

ificity 92.6%.

Conclusions: New E/el ratio gives opportunity to discriminate normal

left ventricular filling from pseudonormal and restrictive and to detect

effectively patients with DD grade II-III in cases when TD is

unavailable.

PPT5-012
Echocardiograms Estimated the Severity of
Aorticstenosis (AS) Accompanied with Tachycardiac

Arrhythmia (AATA)

Yingbin Wang

Department of Echocardiography of Cardiology, Qilu Hospital of

Shandong University, China

Objectives: patients accompanied with tachycardiac arrhythmia

(Frequent premature ventricular arrhythmia, supraventricular tachycar-

dia,atrial fibrillation, etc), estimated the severity of aorticstenosis under

transthoracic echocardiography (TTE), using the methods as below:

continuous-wave (CW) Doppler echocardiography estimated aortic jet

speed (VAV) and across valve mean pressure difference (OPmean),

Doppler echocardiography estimated the effective aortic valve area

(AVAeffective) and velocity ratio (VR5VLVOT/VAV) by using the con-

tinuity equation, 2D echocardiography estimated aortic valve geometric

area in anatomy (AVAanatomy). And compared the stability, accuracy

and clinical value of these methods.

Methods: This was a review of 11 AATA cases that were diagnosed in

our institution between November 2016 and January 2017. At the con-

dition of tachycardiac arrhythmia, estimating VAV,OPmean, AVAeffec-

tive, VR and AVAanatomy under TTE. At the condition of normal

arrhythmia under cardiopulmonary bypass during the surgery, esti-

mating VAV, OPmean, AVAeffective, VR and AVAanatomy once more

under transesophageal echocardiography (TEE). And also, estimating

AVAanatomy intraoperative exploration. In order to decrease the mea-

surement error, we measured every values at lest three times and choose

the mean value.

Results: Compared with the values estimated under normal arrhythmia,

at the condition of AATA (with the severity of AS at moderately to

severely), the value of VAV and OPmean have differences (P , 0.05),

easy to underestimate the severity of AS; the value of AVAeffective

and VR have differences (P , 0.05), easy to overestimate the severity

of AS; the value of AVAanatomy, which often greater than the value

of AVAeffective, has no obvious difference and has good consistency

with the geometric area of aortic measured intraoperative exploration.

Conclusions: When estimating the severity of AS at the condition of

AATA under TTE, the methods of assessment by Doppler echocardiog-
raphy often instability, easy to underestimate or overestimate because of

the affection of the ventricular rate. While the method of assessment by

2D echocardiography seemed to be less sensitive to the ventricular rate,

so that could be a more reliable method in estimating the severity of AS

at AATA and have clinical significance, although it has some differences

with the value of AVAeffective.

PPT5-013
Echocardiographic Diagnosis of Pulmonary Artery
Sling

Qing Lv, Mengyun Yao

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: The objective of this study was to analyze echocardio-

graphic characteristics of Pulmonary Artery Sling (LPAS) and to

explore the diagnostic value of transthoracic echocardiography.

Methods: The echocardiagraphic characteristics of 7 patients with

LPAS from 2012 to 2016 were analyzed retrospectively, and compared

with computed tomography angiography (CTA) and angiographic

reconstructions.

Results: Seven cases included 2 fetuses and 5 children (aged 6

months to 13 months). The 5 children with LPAS were all associated

with different types of congenital cardiac defects, such as atrial

septal defect, ventricular septal defects, left superior vena cava, pat-

ent ductus arteriosus, and so on. And the two fetuses with LPAS

didn’t find any congenital cardiac defects temporarily. Seven cases

included 1 partial left pulmonary artery sling and 6 whole left pul-

monary artery sling. Echocardiography showed an anomalous origin

of the whole left pulmonary artery from the right pulmonary artery in

6 cases, and an anomalous origin of the lower left pulmonary artery

from the right pulmonary artery in 1 case. The morphological and

hemodynamic changes were also evaluated. In the 7 patients, 1

case was misdiagnosed, and the others were correctly diagnosed.

The diagnosis of LPAS was confirmed by CTA and intraoperative

findings in the 5 children.

Conclusions: Echocardiography is effective in diagnosing LPAS, when

the main pulmonary artery extends to the right pulmonary artery directly

with the main pulmonary artery bifurcation disappeared and left pulmo-

nary artery aroused from the right pulmonary artery.

PPT5-014
Echocardiographic Evaluation of Association
Between Pulmonary Hypertension and Right Ventricle

Dysfunction in Patients with Severe Rheumatic Mitral Stenosis

Ling Li, Jingjing Liu, Lingyun Fang

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Hubei, China

Objectives: Mitral stenosis (MS) is the predominant form of valve

involvement in rheumatic disease and still very commonin China. Se-

vere MS often causes pulmonary hypertension (PAH) and consequently

leads to right ventricle (RV) dysfunction. RV dysfunction significantly

affects clinic outcome but less is known about the relation between pul-

monary hypertension and RV dysfunction in case with rheumatic etiolo-

gy.This study aims to assess RV function in patients with pure severe

rheumatic MS stenosis with/without PAH using conventional and3D

strain echocardiography to determine if RV strain as parameter of RV

function is correlated with PAH.

Methods: Forty patients between 2014-2016 referred for manage-

ment of pure severe rheumatic mitral valve stenosis (mitral valve

area#1.5 cm2,stage D) were included in the study. Two groups

were formed based on pulmonary vascular resistance

,1.6W,PVR#2.5W, (group II, n518)and ＞2.5W(group III,

n521). Age-matched healthy subjects with normal standard
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echocardiograms and good quality images were selectedas controls

(group I, n520). RV function were made according to the recom-

mendations of the American Society of Echocardiography using

commercially available hardware and software (Philip EPIQ 7).

RV function indices include RV ejection fraction (EF), fractional

area change(FAC),Tricuspid annular plane systolic excursion

(TAPSE) and myocardial performance index (Tei index). 3D

global longitudinal strain (GLS) of the RV free wall and interven-

tricular septum were measured using 3D speckle-tracking

echocardiography.

Results: Compared to healthy controls, RV EF were decreased in both

group II and III, but failed to achieve statistic significant. Compared to

group I and group II, RVFAC (43.1863.10 vs 32.3465.0, p50.000) and

TAPSE (41.3564.60 vs 32.3465.0, p50.000)was significantly

decreased in group III. No significant difference in TAPSE was found

between group I and II(21.6461.98 vs 20.3962.66, p50.068). Howev-

er, Tei index were significantly higher in among three groups. GLS

(freewall) and GLS(septum) were significant decreased in group II

as compared to controls (p1,0.01, p2,0.01). Further comparision

with both group I and II, group III patients had significant

lower GLS (freewall) (-26.5062.02 vs -14.1862.64, p150.000,

-22.8662.50 vs-14.1862.64, p250.000, respectively) and GLS

(septum) (-15.4362.92 vs -8.5862.63, p150.000, -13.5462.18 vs

-8.5862.63, p250.000, respectively). Regression analysis revealed a

significantly correlation between GLS(freewall) systolic strain and

PVR (r50.825, p50.000), as well as GLS(septum) systolic strain and

PVR (r50.804, p50.000)

Conclusions: RV dysfunction by conventional RV function indices

(FAC, Tei index, TAPSE) were observed in all severe rheumatic MS pa-

tients and irrespective of pulmonary hypertension. However, Decrease

in global RV longitudinal systolic strain may serve as good index for

pulmonary artery hypertension in patients with severe rheumatic mitral

stenosis.

PPT5-015
Echocardiography in the Diagnosis of Direct Type
Lv-Ra Shunt after Trauma: A Rare Case

Shao-Wei Huang

Division of Pediatric Cardiology, Taipei Veterans

General Hospital, Taiwan

Objectives:Congenital LV-RA shunt (Gerbode defect) is a rare intra-

cardiac shunt that accounts for less than 1% of all congenital cardiac

defects. Other than congenital malformation, acquired Gerbode

defect could be emerged with the etiology including iatrogenic,

infective, traumatic, or ischemic event. Transthoracic echocardiogra-

phy is widely applied in the diagnosis of this defect but with limited

diagnostic accuracy. We reported a case in whom a LV-RA shunt was

noted by echocardiography after multiple trauma concomitant with

complete AV block, with dilated right heart and significant tricuspid

insufficiency. The defect was closed by transcatheter intervention

eventually.

Methods: Case report and literature review.

Results:A 14-year-old male with multiple trauma after falling from five

floors. Chest auscultation revealed a grade II/VI systolic murmur, and

ECG showed complete AV block. A LV-RA shunt was noted by echocar-

diography with dilated right heart. Transcatheter closure of the defect

with 10/8 mm Amplatzer Duct Occluder was completed with good

result. Permanent pacemaker (DDDR) was implanted for unimproved

complete AV block after then.

Conclusions: Any factors leading to ischemia, necrosis, weakening

or injury of the septum may predispose to the formation of an ac-

quired LV-RA shunt. This defect could be diagnosed by transtho-

racic echocardiography, but should be validated by other
technique if the quality of defect is uncertain. Surgical closure of

LV-RA shunt is feasible, and transcatheter closure is valid in selec-

tive patients.

PPT5-016
Evaluation of Energy Loss in Left Ventricle
Obtained by Vector Flow Mapping in Patients

with Different Degrees of Heart Failure

Chunli He, Mei Zhang, Qian Shan

Department of Cardiology, Qilu Hospital, China

Objectives: This study was to quantitatively analyze the energy los-

s(EL) in left ventricle with vector flow mapping(VFM) in patients

with different degrees of heart failure.

Methods: This was a study including 20 healthy volunteers and 56

patients with heart failure which were divided into three groups ac-

cording to EF: 17 patients in A group(EF,0.30), 22 patients in B

group (0.30#EF,0.40), 17 patients in C group(0.40#EF,0.5).

We calculated global longitudinal strain(GLS) with 2DTT and the

average EL in left ventricle in isovolumetric diastole phase(P1),

rapid filling phase (P2), slow filling phase (P3), atrial systole phase

(P4), isovolumetric contraction phase (P5), rapid ejection phase (P6),

and slow ejection phase (P7).

Results: EL in P1, P2, P4 and P6 decreased in heart failure group

compared with control group. EL in P4 and P6 decreased in A and B

compared with control group; EL in P4 decreased in A compared with

C group. EL in P5 increased in C and D compared with A group. GLS

in the heart failure group decreased compared with control group with

statistical significance (P,0.05).

Conclusions: EL in P1, P2, P4 and P6 decreases in heart failure group

compared with control group. There is a tendency that EL in P4, P5 and

P6 decreases with the LVEF decreases. Combination of 2DTTand VFM

can comprehensive assess the cardiac changes in patients with heart

failure.

PPT5-017
Evaluation of The Short Time Prognosis of the
Right Ventricular Systolic Function after Percutaneous

Coronary Intervention in Patients with Inferior Wall

Myocardial Infarction

Ruiqiang Guo, Yao Xue

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives: The aim of the study is to assess the short time recovery

of the right ventricular systolic function in inferior wall infarction

patients with or without right ventricular (RV) myocardial infarction

after percutaneous coronary intervention (PCI) by using 2-dimen-

sional (2D) speckle tracking imaging (STI) longitudinal strain (LS)

parameters.

Methods: 38 consecutive patients diagnosed with inferior wall myocar-

dial infarction (IWMI) and treated with percutaneous coronary interven-

tion were included in our study. 17 of them were combined with right

ventricular myocardial infarction (RVMI). 24 chest pain patients

admitted at the same time but with negative results in the selective cor-

onary angiography were served as blank control. Echocardiography

were performed at baseline and for 15 patients before discharged from

the hospital (5.26 2.3 days). Right ventricular 2D strain parameters

were then analyzed off line.

Results: The RV global LS (RVGLS), the LS of the basal and mid

segments of the free wall and septum were lower than control group

in the patient group (P,0.05). Compared with INFMI group, the

RVGLS, the LS of the mid and apical segments of the free wall

were lower in the RVMI group (P,0.05). Few days after PCI,
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basement and middle segments of the free wall (P,0.01) were higher

with smaller right ventricular end diastolic (P,0.01) and systolic

(P,0.05) area. Tricuspid annular plane systolic excursion were

also higher than before (P,0.05).

Conclusions: The 2D-STI RVLS parameters precisely reflected the

impaired RV systolic function in the INFMI and RVMI patients, the

RV global systolic function were even worse when RVMI involved，
mainly for the RV free wall. However, few days after PCI, the RVLS pa-

rameters improved quickly and remarkably in both of the INFMI and

RVMI patients. The study demonstrates that RVLS parameters could

provide more early diagnostic and prognostic information of RV

dysfunction in acute INFMI patients with and without RVMI and after

successful PCI, right ventricular systolic function could recover rapidly

in only few days.

PPT5-018
Histological and Hemodynamic Correlates of Right
Ventricular Function in A Pressure Overload Model:

A Study Using Three-Dimensional Speckle Tracking

Echocardiography

Yuman Li, Mingxing Xie

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, China

Objectives: The aims of our study were to assess the characterization of

right ventricular (RV) deformation using three-dimensional speckle

tracking echocardiography (3D-STE) and association of 3D-STE

indices with hemodynamic and histologic parameters in a chronic RV

pressure overload animal model.

Methods: Pulmonary artery banding (PAB) was used to induce RV pres-

sure overload in 7 beagles. 3D-STE and hemodynamic measurements

were performed in PAB and sham-operated beagles three months after

PAB. RV longitudinal, radial and circumferential strain was measured

from 3D-STE. RV dp/dtmax was determined from right heart catheter-

ization. Right ventricle was investigated by histology.

Results: Three months after PAB, RV longitudinal strain was decreased,

whereas radial and circumferential strain remained unchanged in PAB

group when compared with sham-operated group. PAB-induced pres-

sure overload resulted in RV hypertrophy, increased interstitial fibrosis

and reduced capillary density. RV circumferential strain was signifi-

cantly related to dp/dtmax (r50.718, P50.013). RV longitudinal strain

was significantly associated with interstitial fibrosis(r5—0.733,

P50.010).

Conclusions: Our study reveals the different responses to chronic pres-

sure overload among longitudinal, circumferential and radial strain us-

ing 3D-STE. The significant correlations of RV 3D-STE indices with

hemodynamic and histologic parameters indicate that 3D-STE may be

a valuable tool for assessment of ventricular function in RV pressure

overload.

PPT5-019
Impaired Right Ventricular Systolic Deformation in
Pulmonary Hypertension Associated with Outcomes:

A Three-Dimensional Speckle Tracking Imaging Study

Yuman Li, Mingxing Xie

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and, Technology, China

Objectives: The purpose of our study was to comprehensively assess

right ventricular (RV) function in patients with pulmonary hypertension

(PH) using three-dimensional speckle tracking echocardiography (3D-

STE) and investigate whether 3D-STE parameters was associated with

clinical outcomes.
Methods: 60 patients with PH and 25 normal controls were studied

by both two-dimensional echo and 3D-STE. RV regional and global

longitudinal strain (LS), circumferential strain (CS), radial strain

(RS) were calculated by 3D-STE. RV volume and ejection fraction

were obtained from cardiac magnetic resonance imaging.

Results: Patients with PH showed increased RV end-diastolic volume

and end-systolic volume, and decreased ejection fraction compared

with controls; RV global and regional LS, RS and CS were decreased

in patients compared with controls. Patients with severe PH exhibited

reduced RV global LS, RS and CS compared with patients with mild

PH. RV global LS, RS and CS had superior correlations with cardiac

magnetic resonance -derived RV ejection fraction, hemodynamic pa-

rameters (pulmonary artery systolic pressure and pulmonary vascular

resistance) and exercise capacity compared with conventional echo

indices. RV GLS was an independent predictor of unfavorable clin-

ical outcomes (Hazard ration: 0.849; 95% CI: 0.748 to 0.964;

p50.011).

Conclusions: Patients with PH show decreased 3D-STE parameters that

have better correlations with RVejection fraction, hemodynamic param-

eters and exercise capacity than conventional echo indices, and provides

prognostic information.

PPT5-020
Infiltrating Lipoma of the Right Ventricle Involving
the Interventricular Septum and Tricuspid Valve:

Report of a Rare Case and Literature Review

Lingyun Fang, Lin He, Yan Chen, Mingxing Xie, Jing Wang

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, China

Objectives: Cardiac lipoma is a rare primary cardiac tumor that is

often asymptomatic and diagnosed incidentally. It can be found

throughout the heart. Rarely, they arise within the myocardium or

from the valve leaflets. Here, we present a case of right ventricular

(RV) infiltrating lipoma involving the interventricular septum (IVS)

and the tricuspid valve. Although cardiac lipoma is uncommon, they

are easily diagnosed by imaging examination and should be confirmed

by pathological examination.

Methods: A rare case and literature review.

Results: A 48-year-old woman who suffered from occasional palpita-

tion after exertion for 10 years, and only isolated premature ventricular

beats were recorded. Imaging examinations, including two-dimensional

echocardiography, three-dimensional echocardiography, contrast-

enhanced ultrasound and magnetic resonance imaging, revealed a large

mass adherent to the IVS and the RV wall that was consistent with li-

poma. The patient underwent surgical repair of the tricuspid valve and

excision of the partial mass. The gross specimen revealed piles of

53433cm fragments with yellowish appearance and pathological re-

sults showed infiltrating lipoma.

Conclusions: Lipoma is often asymptomatic and diagnosed inciden-

tally. Tumors infiltrating the ventricular wall might damage the

myocardium or conduction system and result in ventricular arrhyth-

mias. Surgical excision is the main therapeutic intervention. Multi-

modality imaging would be great helpful in the diagnosis of

cardiac lipoma. Echocardiography is a convenient method for

follow-up.

PPT5-021
Is It Possible to Evaluate Regional Left Ventricular
Myocardial Contractility with the Help of Reflected

Intensive Motion Signals?

Nikolai Nelassov,1 Emil Arzumanjan,1 Boris Ilyasov,1 Olga Eroshenko,1

Nastya Mirgorodskaya2
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1Department of Ultrasound, Rostov State Medical University, Russia,
2Department of Internal Medicine, Belarussian State Medical

University

Objectives: Analysis of spectral Tissue Doppler (TD) systolic peak

(s’) enables accurate assessment of regional myocardial contractility.

Unfortunately, not all ultrasound scanners are equipped with TD

software. Previously, we have demonstrated that systolic peak (s)

of reflected intensive motion signals (RIMS) is useful in the evalua-

tion of global systolic function of left ventricle (LV). In this study we

decided to evaluate if peak s of RIMS can be used for analysis of LV

regional myocardial contractility.

Methods: 20 patients with coronary artery disease underwent Dop-

plerechocardiography with registration of TD and RIMS. Apical 4-

chamber view was used. s’ and s peaks were recorded from apical

lateral segment (TD s’a and RIMS sa) and basal lateral segment (TD

s’b and RIMS sb) of LV. Correlations (r) between peak velocities of

s’ and s were determined.

Results:Mean values of TD s’a and RIMS sa were 6.86 1.6 cm/s and

11.0 6 2.4 cm/s, respectively; correlation coefficient r appeared to be

0.86 (p, 0.05; RIMS sa 5 2.5 + 1.2 * TD sa). Mean value of TD s’b

was 10.1 6 2.5 cm/s and of RIMS sb 16.8 6 3.6 cm/s (r 5 0.91; p,
0.05; RIMS sb 5 3.2 + 1.3 * TD sb).

Conclusions: Strong direct correlations between homological systolic

peaks of TD and RIMS were found in our study. It means that peak s of

RIMS can be used for evaluation of regional left ventricular myocar-

dial contractility.

PPT5-022
Positive and Negative Prediction of Heart Failure
and Left Ventricular Remodeling by Speckle Tracking

Imaging: A Clinical Follow-Up Study of Acute Myocardial

Infarction

Hu Bo, Zhou Qing

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives: We sought to study the progress of heart failure (HF) and

left ventricular remodeling (LVR) of the first onset myocardial infarc-

tion. Positive and negative values of prediction were analyzed for the pa-

tients as well as the change of myocardial systolic function after the

infarction.

Methods: 78 patients with first onset ST segment elevated acute

myocardial infarction were enrolled. Echocardiography were per-

formed within 24 hours of the onset, 3-month and 6-month after

the infarction. At the points of follow-ups, HF was defined as

LVEF failed to increase more than 5% and was lower than 35%

and LVR was defined as left ventricular end-diastolic volume

increased more than 20%. We compared the changes of two-dimen-

sional and speckle tracking metrics and their relations at different

time points for the predictive values of HF and LVR.

Results: Both two-dimensional and speckle tracking metrics at

6-month follow-up were better than the baseline (P＜0.05, all).

Minimal data point of longitudinal strain was the most powerful

predicted factor for HF (AUC: 0.792 with sensitivity of 82% and

specificity of 86%) while minimal circumferential strain was the

best for the prediction of LVR (AUC: 0.821 with sensitivity of

85% and specificity of 83%). As the negative values, we found

that changes of longitudinal strain from baseline to 3-month

(AUC: 0.754 with sensitivity of 78% and specificity of 75%) best

predicted not to be HF as the change of circumferential strain

(AUC: 0.776 with sensitivity of 84% and specificity of 81%)

for LVR.
Conclusions: Speckle tracking echocardiography has the strong po-

wer for positive and negative prediction of HF and LVR after

myocardial infarction. Metrics of longitudinal strain as minimum

segmental strain and change rate of strain were optimal for the pre-

diction of HF as well as the corresponding metrics of circumferential

strain for the prediction of LVR.

PPT5-023
Prediction for Improvement and Remodeling in
First-Onset Myocardial Infarction by Speckle Tracking

Echocardiography: Is Global or Regional

Selection Better?

Hu Bo, Zhou Qing

Department of Ultrasound Imaging, Renmin Hospital of Wuhan

University, China

Objectives:We sought to investigate the predictive value of left ven-

tricular (LV) global and region of interest (ROI) assessment for the

prognosis of AMI patients by speckle tracking echocardiography

(STE).

Methods: 81 first-onset AMI patients were enrolled prospectively for

baseline and 6-month follow-up analysis. Cardiac function improve-

ment was defined as 5% increase of LVejection fraction (LVEF) from

baseline to follow-up and LV remodeling (LVR) was 20% increase of

LV end-diastolic volume (LVEDV). STE longitudinal, radial and

circumferential strain (LS, RS and CS) were analyzed for global

and segmental LV motion. The ROI strain was selected by wall mo-

tion score index (WMSI) scored $2 and presented as LS_WMSI,

RS_WMSI and CS_WMSI. The echocardiography-derived parame-

ters were compared in receiver operator characteristics (ROC) anal-

ysis for predictive values. The time of the whole analysis process

was recorded for every patient.

Results: There were statistically significant differences for the com-

parisons of STE parameters between remodeling and non-remodeling

groups as well as improved and non-improved groups (P＜0.05, all),

while comparisons of 2D and WMSI assessments were not signifi-

cantly different at baseline. To predict LVR, cut-off value of

-5.53% for CS_WMSI has yielded sensitivity of 92.3% and speci-

ficity of 89.1% and cut-off value of -9.92% for global CS has yielded

sensitivity of 76.9% and specificity of 92.7%; To predict cardiac

function improvement, LS_WMSI has given cut-off value of

-5.33% with sensitivity of 88.0% and specificity of 85.7% and global

LS has given cut-off value of -10.40% with sensitivity of 88.0% and

specificity of 69.6%. There were no significant differences of the

areas under ROC curves between CS_WMSI and CS to predict

LVR and between LS_WMSI and global LS to predict cardiac func-

tion improvement (P＞0.05, all). The analysis time of global param-

eters was less than the time of ROI parameters (P＜0.05) and the

reproducibility of global analysis was slightly better than the ROI

analysis.

Conclusions: STE was valuable for the prediction of LVR and car-

diac function improvement after AMI. Compared to ROI parameters,

global STE parameters were more integral and efficient as predictive

factors with high predictive power, less analysis time and better re-

producibility.

PPT5-024
Preliminary Study on the Relationship Between
Intracardiac Blood Flow and Diastolic Function of Left

Ventricle in Patients with Essential Hypertension

Xiaoyi Li
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University, China

Objectives: Left ventricular diastolic dysfunction can be detected in the

early stage of essential hypertension. Previous studies have used Ganau

configuration classification with the European population criterion

rather than Chinese population. In this study, we evaluate the energy

loss and vortex circulation in diastolic left ventricle in patients with

essential hypertension under the criterion of Chinese population and

explore the relationship between intracardiac blood flow change and dia-

stolic function.

Methods: Collect the structural and hemodynamic information in left

ventricular diastolic period by echocardiography. Measure the energy

loss and vortex circulation in left ventricle at different phases by VFM

on the offline station.

Results: 63 patients with essential hypertension and 23 volunteers as

controls are included. Compared to the controls, the energy loss and vor-

tex circulation is significantly increased in hypertensionwhich has a cor-

relation with the diastolic function. The subgroups under the European

criterion which find no significant difference in energy loss, have signif-

icant difference in ratio from that of Chinese criterion.

Conclusions: The study shows the different results under two crite-

rions and indicates the Chinese criterion can acquire a better reflec-

tion of the left ventricular energy loss in hypertension patients.

VFM technology can be used to analyze the left ventricular flow in

patients with hypertension, providing a new method to evaluate dia-

stolic function.

PPT5-025
Quantitive Evaluation of the Effects of Successful
Percutaneous Coronary Intervention on Left Ventricular

Diastolic Function in Coronary Artery Disease Patients

Cao Yuan

Department of Cardiology, Qilu Hospital of Shandong

University, China

Objectives: To explore the effect of selective PCI on left ventricular dia-

stolic function with the utilization of echocardiography CAD patients，
which has not been investigated in more details.

Methods: Sixty CAD patients refered to Shandong University Qilu

hospital for selective PCI were included. Echocardiography was

performed 24hrs before,24hrs after and 1 month after stenting

for every one. Another 30 healthy individuals were examined as

control. The patients were then divided into two groups according

to the settings of revascularization during the procedure of

selective PCI and the Gensini score. This paper compares the echo-

cardiographic parameters between groups of different culprit vessel

and between groups of different severity due to Gensini score

ranges.

Results: There were significant differences in E、A、E/A、EDT、

Adur、IVRT、E/Ea and Tei-index between 1 month after and 24hrs

before PCI(all p＜0.05). The similar results were shown in complete

revascularization group and patients with Gensini score#25.

Conclusions: PCI could improve LV diastolic function significantly1

month after stenting, and the effect was much more predominant in pa-

tients with low Gensini score.

PPT5-026
Rolling Thrombosis in Right Atrium Leading to
CPCR

Zhe-Zhong Lin,1 Tsuei-Yuan Huang2
1Department of Cardiology, Chi Mei Medical Center, Liouying, Taiwan,
2Departement of Radiology, China Medical University Hospital

Objectives: Pulmonary embolism (PE) is one of the three leading

causes of mortality in patients with cardiovascular disease. PE is a global

health problem that impairs quality of life and causes economic loss for

those who have it. Its risk factors are increasing age, being female, dia-

betes mellitus, and cancer. Using data from the Taiwan National Health

Insurance ResearchDatabase (NHIRD), we found that the incidence rate

of PE was 19/100,000 person-years.

Methods:A 62-year-old man was diagnosed of lung squamous cell car-

cinoma inMay 2013, and then Port-A catheter was implanted in left sub-

clavian vein. He had left arm swelling and sonography showed thrombus

in left subclavian vein, internal jugular vein & left external jugular vein

in June 2013. Anticoagulant therapy was administrated. He presented

with dyspnea to the out-patient clinic and was admitted to our oncology

ward in Janunary 2016. He suffered from desaturation after urinating in

the third night of admission. Hewas endotracheal intubated. A thrombus

was rolling from right atrium into right ventricle at the diastolic phase in

the echocardiography. Then, the thrombus disappeared in front of the

cardiologist, followed with pulseless electrical activity. Cardiopulmo-

nary-cerebral resuscitation (CPCR) was conducted but the patient still

passed away.

Results:A 2.0x2.1cm thrombus in the right atrium was found in the

echocardiography. We explained the therapy of tissue plasminogen

activator to family, and immediately the rolling thrombus flow

to the pulmonary artery, causing pulseless electrical activity

and then asystole. The patient expired although Cardiopulmonary-

cerebral resuscitation (CPCR) was conducted as soon as possible.

Conclusions: We should pay attention to venous thromboembolism in

low or upper extremity, or both. Thrombolysis therapy might be the

treatment of obstructive shock due to pulmonary embolism.

PPT5-027
Value of Three Dimensional Strain Imaging on
Assessing Left Ventricular Systolic Function and Predicting

Short-Term Outcome in Chronic Aortic Regurgitation

Undergoing Valve Replacement Surgery

Li Yuan,1 Sulin Mi,1 Yue Song,1 Mingxing Xie,1 Xuyu Jin2

1Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, China, 2Oxford Echo

Core Lab, NDCLS, Radcliffe Department of Medicine, University of

Oxford

Objectives: This study aimed to evaluate the subtle left ventricular func-

tion change in chronic aortic regurgitation (AR) patients using three

dimensional strain imaging (3D STI) and to investigate its perioperative

prognostic value.

Methods: 3D STI were analyzed in 30 controls, 31 chronic AR patients

with preserved LV function (AR+PEF group, LVEF$55%), and 36 pa-

tients with LV dysfunction (AR+REF group, LVEF,55%). Among

them, 32 patients underwent aortic valve replacement surgery (AVR).

Results: (1) Comparing controls, global longitudinal strain (GLS,

-19.9361.82% vs. -17.8762.43%), global radial strain

(GRS, 43.6363.28% vs. 39.8064.51% ), and torsion (2.3160.60�/cm
vs. 1.6560.41�/cm) were reduced in AR+PEF, with

global circumferential strain (GCS, -32.4763.53%vs. -20.7464.82%),

GLS (-19.9361.82% vs. -12.5662.62 %), GRS (43.6363.28% vs.

27.1365.90%), and torsion (2.3160.60 �/cm vs. 1.1760.46�/cm) reduced

in AR+REF. (2) Strains in middle segments (LS -18.4463.34%vs.

-15.2163.50%, CS -37.0365.51%vs-33.6764.09%, RS 46.0265.82%
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vs. 40.2264.34%, respectively), in apical segments (LS -21.7365.27% vs.

-19.1867.85%, CS -39.0765.32 %vs. -35.0864.64 %, RS 50.7366.74 %

vs. 45.2069.24 %, respectively), and apical rotation (10.4262.92�vs.
8.4763.07�) were all reduced in AR+PEF, with basal segmental strains

and rotation preserved. (3) Preoperative GLS was the unique independent

predictor of perioperative cardiac adverse events. The receiver operating

characteristic curves showed that optimal cut-off point was -15.65% with

the area under the curve 0.765.

Conclusions: 3D STI can detect subclinical left ventricular dysfunction

in AR patients. For patients with preserved LVEF, GCS, basal strains

and rotation were important in maintaining normal LEVF. GLS can pre-

dict perioperative cardiac adverse events in AVR.

PPT5-028
Chelation Therapy Has a Beneficial Effect in
Ultrasonic Endothelial Function in Patients with Elevated

Serum Lead or Cadmium Levels

Shoa-Lin Lin,1 Wei-Chun Huang2

1Department of Cardiology, Yuan’s General Hospital, Taiwan,
2Department of Cardiology, Kaohsiung Veterans General Hospital

Objectives: Chelation therapy may decrease the amount of heavy

metals in the body, thus decrease the side effects of these toxic materials

in affecting our health. However, the reports of the impacts of chelation

therapy to the ultrasonic endothelial function in patients with elevated

heavy metal levels were limited.

Methods: Thirty coronary artery disease (CAD) patients with elevated

lead or cadmium level underwent antioxidant and ethylenediamine

tetra-acetic acid chelation therapy for more than 6 months were studied.

The blood and urine lead and cadmium levels and ultrasonic endothelial

function were evaluated.

Results: Lead and cadmium levels in blood and urine were reduced

significantly after 3- and 6-month of chelation therapy (p,0.001).

Ultrasonic endothelial function analysis over the brachial artery

also showed a progressive increase in the flow increase during

reactive hyperemia (FIRH) and flow mediated dilation (FMD) after

3- and 6-month of treatments (p,0.05 compared with baseline

data).

Conclusions: This study revealed that chelation therapy had a sig-

nificant increase in the ultrasonic parameters of FIRH and FMD,

which suggest that this therapy may have favorable impacts in

the ultrasound endothelial function in patients with elevated heavy

metals.

PPT5-029
Evaluation Of The Effect Of Hemodialysis On Left
Ventricular Longitudinal Strain Function Of Myocardium

In Patients With Uremia By Velocity Vector Imaging

Yang Li, Jianjun Yuan

Department of Ultrasonography, Henan Province People’s Hospital,

China

Objectives: With the continuous improvement of dialysis technology,

the survival rate of uremic patients was significantly increased. But so

far, there are few studies about the effects of single dialysis on the left

ventricular function in patients with uremia maintenance hemodialysis,

and there are still controversial.

Methods: Echocardiography was performed with 35 cases of uremia

patients respectively 2H before and after high flux hemodialysis. VVI
software was used to analyze the two-dimensional images after conven-

tional measurement and image acquisition,and17 segments of left ven-

tricular peak systolic longitudinal strain (LPS) and layered whole

layer strain waa obtained.

Results: Comparing with results before hemodialysis,the values

including left atrial diameter (LAD), left ventricular end diastolic

and end systolic diameter (LVIDd, LVIDs), and left ventricular dia-

stolic end and end systolic volume (EDV, ESV), stroke volume

(SV)were reduced after dialysis(P,0.05).There was no significant

difference about left ventricular ejection fraction(LVEF)

(P.0.05).Layered strain parameters show that the peak systolic

longitudinal strain (LPS) of left ventricular global layer and inner

layer,the global layer, subendocardial layer, middle layer and

epicardial layer of the basal segment ,the global layer and subendo-

cardial layer of middle segment become lower than the values

before dialysis and the difference was statistically significant (P

, 0.05).However,there was no significant among global epicardial,

middle and epicardial of middle segment, global and three layers of

apical segments between before and after dialysis in LPS (P .
0.05).Single hemodialysis presents a negative effect on left ventric-

ular function.Therefore, it is necessary to monitor the heart func-

tion for hemodialysis patients to avoid the occurrence of

cardiovascular events during and after dialysis.

Conclusions:VVI technique can be more accurate and effective to eval-

uate the effect of blood dialysis in uremic patients with left ventricular

myocardial regional and global function, and exhibit potential applica-

tions in clinical practice.

PPT5-030
Left Ventricular Circumferential Strain In Bama
Mini Pig With Coronary Vein Ligation Using

Layer-specific Strain

Yang Li

Department of Ultrasonography, Henan Province People’s Hospital,

China

Objectives: When the coronary blood supply is reduced, it can lead to

angina, myocardial infarction, sudden death, ischemic cardiomyopathy,

etc.What is the effect of coronary vein occlusion on cardiac function? At

present, there are few relevant reports at home and abroad, which needs

further research.

Methods: The great cardiac vein of 12 healthy Bama mini pigs were

ligated. Left ventricular circumferential strain of three layers

myocardium at basal,middle and apical muscle level were compared

before ligation, and 30, 60, 90, 120, 150, 180 min after ligation,

respectively.

Results: Compared with the basic state, there were no significant differ-

ence in the left ventricular ejection fraction(LVEF), left ventricular end

diastolic and end systolic diameter (LVIDd, LVIDs), left ventricular dia-

stolic end and end systolic volume (EDV, ESV) and stroke volume (SV).

Three levels of circumferential strain decreased significantly after great

cardiac vein ligation:apical level .basal level. middle level; three

myocardial layers circumferential strain decreased significantly: inner

layer .middle layer. outer layer.

Conclusions: Layer-specific strain is a promising approach to eval-

uate left ventricular global and regional myocardial function in

Bama mini pig, and has a value of potential applications in the in-

fluence of cardiac vein ligation to left ventricular myocardial

function.



Abstracts S77
T6. Education in Medical Ultrasound

Symposium

T6-14-IN01
WFUMB COE: Current Status and Future
Perspectives

Byung Ihn Choi, MD

Department of Radiology, Chung-AngUniversity Hospital, Seoul, Korea

In this session, characteristics of WFUMB COE, current activity of

each COE, and future plans will be discussed.

The aim of WFUMC COE is to conduct education in medical US in

developing countries, to confer accreditation after necessary examination

and to accumulate current technical information on US. Establishment of

WFUMB COE is done by the agreement between WFUMB and society

affiliated to WFUMB. Initial term for COE candidate is two years, and

term for new COE is three years. COE becomes independent after five

years. Renewal is done for every two years, and is approved byWFUMB

education committee and WFUMB Administrative Council. WFUMB

COE is located in Asia, Africa, Latin America, and Eastern Europe.

Secretariat of COE isWFUMBappointed affiliated society, and secretary

is appointed by local society. The responsibility of COE is developing

training programs, financial administration, and reporting activity every

year to WFUMB. The responsibility of WFUMB is approval of the

name, recommendation of curriculum, recognition of budget, recommen-

dation of teachers, and advice for management of COE.

Currently, WFUMB has 12 COEs, and one COE, Addis Ababa in

Ethiopia, which is still pending. Twelve COEs are Kampala in Uganda,

Lome in Togo, Lagos in Nigeria, and Nairobi in Kenya, Khartoum in

Sudan, Dhaka in Bangladesh, Jakarta in Indonesia, Ulaanbaatar

in Mongolia, Caracas in Venezuela, Caaguazu in Paraguay, Timisoara

in Romania, and Chisinau in Moldavia.

COE meeting is an education meeting for director of each COE with

chairs of education committee in three regions including Latin America,

Africa & Eastern Europe and Asia, becauseWFUMB can save expenses

for the meeting, and can discuss COE activities in depth and detail. This

meeting is held once in every two years and held in Africa, Asia and

Latin American region.

Future plan of WFSUMB COE is as follows: Name is changing from

Excellence to Education. Old COEs will be classified into type 1(Basic),

2(Intermediate), 3(Advanced) by new rules. WFUMB plans to increase

the number of new COEs. E-learning will be continuously discussed and

applied to education activity of each COE.

T6-14-IN02
Why We Need Infection Prevention and Control
Protocols for Ultrasound Practitioners?

Susan Campbell Westerway, PhD, Jocelyne Basseal, PhD

Australasian Society for Ultrasound in Medicine

Although the routine medical ultrasound scan is considered a safe,

non-invasive examination, the lack of effective infection prevention

and control guidelines can place both the patient and operator at risk

of bacterial or viral cross contamination. There are numerous publica-

tions on transducer contamination along with the promotion of a number

of surveys on infection control, including the survey from the World

Federation of Ultrasound in Medicine and Biology. Ultrasound practi-

tioners maybe unsure as to how to best protect themselves and their pa-

tients from the risk of infection transmission and this can be of

particularly concern when there are no concise guidelines available.

A search of current ultrasound literature revealed very few ultrasound

specific guidelines for the reprocessing of transducers post use. The

search also exposed the types of bacterial and viral contaminants that
have been found on ultrasound transducers following routine ultrasound

examinations. This study assessed some of those contaminants for po-

tential ease of spread during an ultrasound scan and whether low or

high level disinfectant cleaning regimes was necessary.

Recognition of the potential risk of spread of infection begins with the

patients clinical history and visual inspection of the area to be scanned.

Inadequate transducer covering and post scan cleaning may be respon-

sible for an increased risk factor for contamination.

This work should make ultrasound practitioners aware of the po-

tential risk of cross transmission of infection as a result of perform-

ing an ultrasound examination. It has highlighted the need for the

implementation of guidelines for infection prevention and control

within the ultrasound practice.

T6-14-IN03
Best Practices for Publishing in Scientific Journals
Christy K. Holland

Editor in Chief, Ultrasound in Medicine and Biology,

Cardiovascular Center Room 3988, 231 Albert Sabin Way,

Cincinnati, Ohio 45267-0586, USA

A string of impressive publications can be the lifeline for promotion

and success for an academic. Once excellent data is produced from your

innovative research program, how do you communicate the results as

clearly as possible? As the editor in chief of Ultrasound in Medicine

and Biology, I have witnessed first hand a range of successful strategies

to get papers published. Making sure that your manuscript is aimed at

the appropriate journal at the outset can save a great deal of effort and

can get your work into print faster. Editors and Associate Editors seek

advice from reviewers who are knowledgeable in the general subject

of the paper, and the reviewers give opinions on various aspects of the

work, including whether the work is original and correct. The editor

and reviewers who examine each manuscript are the authors’ peers: per-

sons with comparable standing in the same research field as the authors

themselves. The composition of a concise cover letter, the creation of an

effective response to the reviewers’ critiques, and strategies for polite

communication will be outlined and discussed. The good news is that

editors want to publish your paper and appreciate individuals who create

the scientific content that makes a journal thrive.

T6-14-IN04
Ultrasound Qualifications and Credentialing - the
ASUM Experience

Lyndal Macpherson

ASUM

The Australasian Society for Ultrasound in Medicine (ASUM) is a

multidisciplinary society whose mission is to advance the clinical prac-

tice of diagnostic medical ultrasound for the highest standards of patient

care. Education is a key role in achieving these high standards. Ultra-

sound is a complex, highly operator-dependent skill to learn, both in im-

age acquisition and interpretation requiring appropriate training to

achieve this.

ASUM has offered training and qualifications in ultrasound for both

doctors and sonographers in the specialties of radiology, cardiology,

vascular, obstetrics and gynaecology for approximately 40 years.

More recently we have added ultrasound training opportunities to phy-

sicians in emerging markets as ultrasound is used routinely in such spe-

cialties as rheumatology and emergency medicine. Training for

examiners and supervisors further supports the professional standards

expected to gain qualifications within ultrasound.

Training and education is key to ensuring patient care and safety and

does not stop once a qualification is achieved. To support this, ASUM

offers continued professional development workshops, webinars and
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events to further enhance learning while ensuring recertification of qual-

ifications in line with scope of practice.

T6-14-IN05
Medical Education of Ultrasound in Taiwan
Ming-Ren Chen

President of Chinese Taipei Society of Ultrasound in Medicine

Ultrasonography was first introduced into Taiwan in the late 1960’s.

The rapid development of ultrasonography urged the necessity of educa-

tion and the foundation of the Society of Ultrasound in Medicine, ROC

in 1984. At present, there are 13 standing committees, including educa-

tion and training committee in the society. The committee provided reg-

ular educational programs in 15 tracts of medical fields every year and

enrolled members. The number of founding members was 467, now

increased to 5585, with the most members in the tracts of gastroenter-

ology, miscellaneous, and obstetrics/gynecology. The society also regu-

larly train technicians, and have 767 sonographic technician members in

the society, with the majority in the tracts of obstetrics/gynecology,

neurology, miscellaneous, and gastroenterology. The training of physi-

cian members/technicians contains lectures and practice.

Regarding the undergraduate students, ultrasound education varies in

colleges and universities at different levels. For example, some start the

course in grade 3 and included in clinical physiology, around 10 hours;

and the hospital practice in grade 4 for 12-16 hours. However, only intro-

duction of simple principle is taught in the class and less chance of prac-

tice because of busy business of hospital. The medical school student

could only contact the technique closely in their postgraduate career, de-

pends on which subspecial field they have encountered and the field and

enthusiasm of their teacher physician.

Today, ultrasound has become a very prominent subspecialty of med-

icine in Taiwan.Many societies in medical subspecialty are springing up

in this decade, each society almost always include ultrasound training

and education. The license of certain subspecialty even becomes the

must for cover by insurance of National Health Administration. In addi-

tion to the progress of clinical ultrasound in every medical subspecialty,

we need to make more effort in education for undergraduates and devel-

oping ultrasound science and engineering.

T6-15-IN01
Introduction of WFUMB COE
Byung Ihn Choi, MD

Department of Radiology, Chung-AngUniversity Hospital, Seoul, Korea

Currently, WFUMB has 12 COEs, and one COE, Addis Ababa in

Ethiopia, which is still pending. Five COEs in Africa are located in

Kampala in Uganda, Lome in Togo, Lagos in Nigeria, and Nairobi in

Kenya, and Khartoum in Sudan. Three COEs in Asia are located in

Dhaka in Bangladesh, Jakarta in Indonesia, and Ulaanbaatar in

Mongolia. Two COEs in Latin America is located in Caracas in

Venezuela, and Caaguazu in Paraguay. Two COEs in Eastern Europe

are located in Timisoara in Romania, and Chisinau in Moldavia.

In this session, Directors of each WFUMB COE will present current

status of their COEs, and discuss current activity and problems of each

COE. And future plans of WFUMB COE will be presented and dis-

cussed by three members of education committee of WFUMB.

T6-15-IN02
Current Status of WFUMB COE in Bangladesh
Kanu Bala, MBBS, PhD, FRCP

Director, World Federation for Ultrasound in Medicine

and Biology (WFUMB) COE Bangladesh

Due to increasingdemands for educationand training inultrasonography,

World Federation for Ultrasound in Medicine and Biology [WFUMB] has
decided to establish ‘WFUMBCenter ofExcellence’ at different continents.

Accordingly First ‘‘WFUMB Center of Excellence’’ was established in

Dhaka in 2004. On 24 February 2004 an agreement was signed between

the Bangladesh Society of Ultrasonography [BSU] and the WFUMB for

this purpose. Prof. Hiroki Watanabe-WFUMB President and Prof. Kanu

Bala-BSUPresident signed the agreement on behalf ofWFUMBandBSU.

The 19th WFUMBCOEWorkshop was held on 3 March 2017, Friday

at the Auditorium of the National Institute of Nuclear Medicine and Al-

lied Science, Bangabandhu Sheikh Mujib Medical University Campus,

Dhaka, Bangladesh. The topic of the workshop was ‘‘Controversies in

Pregnancy Ultrasound’’. 152 participants attended the workshop. Prof.

Byung Ihn Choi-Korea is the Chairperson of the Advisory Board of

the WFUMB COEs and Prof. Kanu Bala-Bangladesh is the Director

of the WFUMB Center of Education Bangladesh. Bangladesh Society

of Ultrasonography is the host organization.

T6-15-IN03
Kampala WFUMB COE Status 2017
Michael Kawooya

Ernest Cook Ultrasound Research and Education

Institute (ECUREI)

Kampala WFUMB COE was launched in October 2004 with subse-

quent regular renewals. The aim of the WFUMB COE is to offer formal

and continuing medical education (CME) courses in ultrasound.

Formal courses are offered at certificate, diploma and Bachelors and

Master’s degree levels. Continuingmedical education courses are offered

twice a year aimed at refreshing participants’ ultrasound knowledge and

skills and at training the trainers. The COE regularly sends reports of its

activities to theWFUMB and communicates with other WFUMBCOEs.

The COE is under UGASON (Uganda Society for Sonography).

ECUREI is the training centre for the COE. ECUREI stands for ‘‘Ernest

Cook Ultrasound Research and Education Institute’’. Ernest Cook was

British missionary brought first X-ray machine to Uganda, in year 1910.

To date the COE has trained a total of 1,040 ultrasound users since its

inception in 2004. This year, the COE held its first refresher course on

with the theme ‘‘Vascular Ultrasound’’. The second refresher course

will run on 02/09/2017 with the theme ‘‘Chest Ultrasound’’.

Last year in October, ECUREI graduated its first Bachelor’s of ultra-

sound degree students. This year in October, ECUREI will graduate its

first Masters of Diagnostic Ultrasound students.

The main challenge facing the COE is the low ratio of ultrasound ma-

chines to numbers of students. ECUREI acquired 3 ultrasoundmachines

this year one through a donation and two purchased by ECUREI.

T6-15-IN04
Current Status of WFUMB COE in Venezuela
Center of Education Venezuela, Current Status,

Leandro Fernandez, MD

TheCOEWFUMB-Venezuela initiated its activities in2005and since this

year until 2017, we have had a number of attendees of 3,838 with a mean of

306 – 550 persons in each event. The lectures level have been basic, interme-

diate and advanced ultrasound with Workshops and Hands-on sessions.

In all meetings, we had renowned National and International

speakers, including many FLAUS and WFUMB Officers.

In 2016, we decided to change the format of just an annual meeting

with a high number of participants. We started to offer courses with

longer hands-on session for smaller groups of physicians. The mean

number of trainees is 20 per course.

The areas covered are Musculoskeletal, Neurovascular, Nephro-Urol-

ogy, Abdomen and Vascular.

The COEWFUMB-Venezuela is financially independent ofWFUMB

but maintain the initiative and commitment for education and promotion

for the good practice of ultrasound.
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T6-15-IN05
WFUMB COE Timişoara, Romania 10 Years of
.

Experience like a WFUMB COE

Ioan Sporea

Department of Gastroenterology and Hepatology, ‘‘Victor Babeş’’

University of Medicine and Pharmacy Timişoara

TheWFUMBCenter of Excellence Romania was established in 2007

and it is located in Timişoara. It is also an EFSUMB Ultrasound

Learning Centre since 2014.

The ultrasound learning activities inTimisoara have a long tradition, since

1995, anduntil nowmore than1500physicians started their ultrasoundexpe-

rience in our center under the supervision of the center’s members.

Every year the center organize 2 courses of general ultrasound, 3

months each, several courses for students.

Since 2007 we had organized also eleven annual workshops with

different topics: Interventional ultrasound, Contrast enhanced

ultrasound, Ultrasound in Gastroenterology and Hepatology, Elastogra-

phy, Ultrasound in Emergencies, Clinical Abdominal Ultrasound, etc.

In 2008 our center was the organizer of EUROSON 2008, an event

that brought together over 1,000 participants interested in ultrasonogra-

phy, from 43 countries.

In 2013 we have organized the first EFSUMB Endorsed Course via

telemedicine, involving 2 centers: Timişoara, Romania and Szeged,

Hungary.

In 2016 we organized together with Chişin�au Ultrasound Learning

Center from Moldova the first workshop in cooperation with WFUMB.

We shall continue our educational activities in ultrasonography

and our center is open for everybody that wants to learn ultrasound

or looks to improve their experience – www.ulctimisoara.ro.

T6-15-IN06
Current Status of WFUMB COE in Indonesia
T6-15-IN07
Basic US Training for Primary Health Care
Practitioners in Mongolia

Sonin Sodov, MSDU

WFUMB COE Mongolia

Introduction:Mongolia is a landlocked country bordered by Russia to the

north and China to the south, east and west. By the end of 2016, Mongolia

has a population of 3,119,900 spread over an area of 1,566 460 sq/kmgiving

a population density of 1.99 per sq/km. 68.9% of the total population live in

cities and the remaining 31.1% reside in the rural areas.

The main aims of health services in Mongolia are the provision of

accessible, equitable and quality services to everyone.

The priority of Mongolian health sector is to provide primary health

care services to citizens.

The health system of Mongolia is based on a two-tier model that pro-

vides health services at primary and secondary/tertiary levels:

� Primary health care is delivered by family health centres, soum/rural

health centers and intersoum hospitals.

� Secondary health care is provided by district and aimag/provincial

general hospitals, rural general hospitals.

� Tertiary health care is delivered by multispecialty central hospitals

and specialized centers in capital city of Ulaanbaatar.

Patient pathways: Official patient pathway in Mongolia is based on

three layer system in order to improve the system efficiency and

encourage public health priority.

There are some differences between the patient pathways in rural and

urban areas due to the structural differences in primary health care pro-

vision, which reflects geographical circumstances.
Family health centers (FHCs), provide primary care services for the

people who live in the capital city and the aimag/provincial centres,

while soum/rural health centers provide a wider range of primary care

services to the rural population.

The primary care services include outpatient exams, primary diag-

nostic services, antenatal care, family planning, the prescription of essen-

tial drugs, counselling, reassessment check-ups, home visits, palliative

care, referrals to district hospitals, and health education and promotion.

A peculiarity of rural PHC inMongolia is that the soum health centers

provide not only outpatient services but also inpatient services for the

rural population.

This is mostly because of the geographic and demographic features of

Mongolia where the rural population is sparsely distributed over a huge

area and they need some inpatient services before travelling long dis-

tances to get secondary inpatient care in aimag/provincial hospitals.

The specific challenge of rural primary care is to meet the various

health needs of the scattered and distant nomads.

Basic US training for primary health care practitioners:With use of

portable ultrasonography machines at the primary health care settings,

the need for education and training for primary health care practitioners

became important.

During the Congress of WFUMB held in San Paolo in May 2013, Mon-

golian Society of Diagnostic Ultrasound (MSDU) put in for establishing

Center of Education (COE) in Mongolia. WFUMB COE Mongolia estab-

lished on 25August 2013 at theUrguuMaternityHospitalNo1 inUlaanbaa-

tar,Mongolia. Since thatWFUMBCOEMongolia has conducted a training

forprimaryhealth carepractitioners three timesayear for 3months. 320doc-

tors were trained. Out of them 80 were rural doctors and 240 family doctors

T6-15-IN08
Current Status of WFUMB COE in Nigeria
Kofo Soyebi

University of Lagos

Goal ofWFUMB is to ‘‘help bring sustainable ultrasound programmes

to the underserved areas of the world to improve healthcare through

collaboration, communication and education.’’ WFUMB achieves these

Goals through its COEs in the countries the COEs are located in.

Currently in Nigeria, Centre for Ultrasound Research and Education,

WFUMB COE in Nigeria, in recognition of its capacity building activ-

ities since 2012, has been given the task of building capacity in rural

setting midwives to enable them carry out limited obstetric ultrasonog-

raphy in pregnant women for purposes of determining the status of their

pregnancy for purposes of either managing them locally of referring

them to secondary or tertiary Centres, if any abnormality is detected,

for further management. Thus, the education mandate of WFUMB is

fulfilled. The details of the Project are described in this Presentation.

T6-15-IN09
Current Status of WFUMB COE in Kenya
Prof Sudhir Vinayak

Director, COE Chair, Radiology Department, Aga Khan University

Hospital, Nairobi, Kenya

The COE is based in the Radiology department of the Aga Khan Uni-

versity hospital in Nairobi Kenya.

Regular educational programs are organized by the COE on a

monthly basis. The topics are current and span the entire field of ultra-

sound examinations. Attendance is good and numbers are increasing.

We hold an annual conference and the last conferencewas attended by

110 participants; this was full capacity! Attendees came from Kenya,

Uganda and Tanzania. Prof Odd Helge (President, EFSUMB) from Nor-

way was our guest speaker.

Other educational programs include the recently concluded Visiq

project. Phillips Medical Systems chose our COE to carry out the

http://www.ulctimisoara.ro
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research project. Midwives with no previous experience in performing

ultrasound were trained for 4 weeks at the COE using a well-structured

curriculum that included both classroom teaching and hands on experi-

ence. Upon passing an exit examination, they were certified to perform

basic obstetric ultrasounds with a view to identify high risk pregnancies.

All scans were performed on portable Visiq ultrasound machines in

three remote centers. Images and provisional reports were sent to the

COE using mobile phone internet technology and validated by Radiol-

ogists. The accuracy of performing and reporting scans by midwives, as

well as assessing this type of teleradiology was analyzed and the study

was completed in 2016; it was recently published in UMB.

In our region, the COE has had a positive impact; here are some

reasons:

a) We have improved skills for Sonographers who are practicing but

require hands-on experience to perform difficult/challenging ultrasound

procedures.

b) The CME lectures are popular and feedback from Sonographers is

very positive. However, initially, it was only amenable to those that live

in Nairobi. Sonographers from other cities find it difficult to attend. We

are distributing the lectures to members of KESUMB.

c) By creating an interest in ultrasound among Radiographers, many

are choosing this as their profession. There are now two training centers

in Nairobi and large numbers are enrolling for the diploma courses.

Going forward, we are working on an accreditation process because

we realized that there are some poorly trained Sonographers in Kenya

whohave been certified and are licensed towork. This poses serious chal-

lenges about patient safety.As aCOE,we submitted a proposal to provide

accreditation for qualified Sonographers. Thiswill take the formof a test;

those that pass will receive accreditation. Those that fail will be offered

help (mainly ‘hands on’) to achieve accreditation. This idea has been

floated amongst the Sonographer community and the response has

been very positive. We are awaiting approval from authorities to start

the accreditation process and hope to get this early next year.

T6-15-IN10 (1)
Future Plans of WFUMB COE
Christian P�allson Nolsøe, Asc Prof, WFUMB President Elect,

Diagnostic Radiologist, MD, PhD

Ultrasound Section, Division of Surgery, Dep of Gastroenterology,

Herlev Hospital, Copenhagen Academy for Medical Education and

Simulation, University of Copenhagen, Denmark

WFUMB has it as its main purpose to bring sustainable ultra sound to

all regions of our world.

According to WHO approximately 2/3 of the worlds population has

no access to medical imaging of any kind.

Through our Centers of Education WFUMB supports ultrasound ed-

ucation in low resource areas at 13 locations around the globe.

The intentionwith ourCOESession atWFUMB2017 inTaipei is to bring

together decision-makers andCOE leaders fromall regions for the benefit of

learning fromeachother and thereby hopefully bring about improvement for

both existing COEs and WFUMB COE program in general.

Wehope tocreatenewideasonhowto teachultrasound,newways tobring

out ultrasound to the farthest areas and new COEs to make this come true.

T6-15-IN10 (2)
WFUMB COE – A Good Way to Promote
Ultrasound Training World-Wide

Odd Helge Gilja, Prof., MD, PhD

National Centre for Ultrasound in Gastroenterology, Haukeland

University Hospital, Bergen, Department of Clinical Medicine,

University of Bergen, Norway

TheWFUMBCoE’s has become an important arena for spreading infor-

mationand skills onultrasound topromotecompetencebuildingworld-wide.
In this short lecture I will give someWFUMB perspectives on educa-

tion in ultrasound.

Hand-held ultrasound scanners are now spreading throughout the

world as a very potent tool not only for clinical use, but also for use

in educational programs in remote corners of the world. Technological

advancement has opened new perspectives to ultrasound in various clin-

ical applications and paves the way for more widespread educational

applications.

In EFSUMB, we have developed an array of teaching material

including Course Book and an EFSUMB Course Books and multi-

media material, also available on the web (www.efsumb.org).

WFUMB should also engage in production of educational material

for the CoEs to benefit from.

Another goal for the Education Committee of WFUMB would be to

establish during the next term one new WFUMB COE in each of the

6 Federations. One idea could be to establish a Task Force Group on

course planning that could work to plan and arrange post-graduate

courses around the world according the local/national needs. This can

be particularly relevant for CEUS and elastography where new research

is rapidly expanding.

T6-15-IN10 (3)
Future Plans of WFUMB COE
Dieter Nuernberg

Professor for Gastroenterology, Medical School Brandenburg Theodor

Fontane, Neuruppin, Germany

The education program is a very important part of theWFUMBwork.

The WFUMB Centers of Education (COE’s) shall provide qualification

in medical ultrasound in developing (underserved) countries. They

should grant recognition for to participants after completion of courses,

accumulate ultrasound related referencematerials and serve as reference

centers for the region, they are situated (www.wfumb.org).

Today 13 COE all over the world are accredited. There are 3 types of

COEs; Type 1 with basic education in one speciality; Type 2 provides

basic and advanced education in one specialty and Type 3 is a multidis-

ciplinary centre with advanced education in two or more specialities.

The future upcoming program should

1. Increase the number of COEs in all regions and with the help

of all affiliate members (continental federations). The number

of COE should double in within the next 5 years and

2. Establish a fourth type, the Centre of excellence. Type 4 is a

COE with a long experience (more than 10 y), it’s financially

independent fromWFUMB and it supports Type 1 to 3 COE’s

in the educational work.

3. The COE work and the work of the COE Advisory Board

should be structured by a system of Regional COE Directors

(e.g. East, West, America, EU), they observe closely and sup-

port the work of the COEs.

4. The evaluation program must be improved by a structured

report system and an extended WFUMB visiting program to

guaranty the standards.

5. Students education must be integrated in the COE work and

6. POCUSmust be an important part of COE educational program.

7. Educational material (e-Material) supported by WFUMB

has to be improved for use it in all COEs.

The COEs have to work with a snow ball effect to improve the US

knowledge in the rural areas.

T6-16-IN01
Necessary Elements in a Successful Program
Harvey L. Nisenbaum

Department of Medical Imaging, Penn Presbyterian Medical

Center, Philadelphia, Pennsylvania

http://www.efsumb.org
http://www.wfumb.org
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Appropriate use of US has become a core skill that all future physi-

cians will need to learn.

Number of specialties require US training in their Residencies like

Radiology, Emergency Medicine, and Obstetrics & Gynecology. All

Residencies will require US once mandated by the individual Residency

Review Committees. Residencies would be able to concentrate more on

patient care if the medical student entering their Residency was already

proficient in the use of US.

Medical school mission is to educate and train their students to

be the best prepared physicians to provide the best care for their

patients. The use of US is a core skill they should be taught.

This core skill also enhances their educational experience in

medical school.

How does one introduce a new skill into a medical school curric-

ulum that is already jam-packed? The US Integration into medical

school curriculum has many requirements which will be briefly dis-

cussed in the presentation- ‘‘champion’’; support of deans; support

of module leaders; hands-on teachers; space; budget (US equip-

ment, server to save images for each student, simulation); funding;

feedback.

Final thoughts- each medical school is unique; support of the leaders

is mandatory; collaboration is essential; resources (space, equipment,

time) need to be available; and how rapid and successful the integration

of US into the curriculum depends on many factors which are unique to

each institution.

T6-16-IN02
Ultrasound in UndergraduateMedical Education in
Asia: An Emergency Tool

K. Y. Leung

Chairman, Education Committee, AFSUMB

With the development of ultrasound technology, the availability

of small and non-expensive ultrasound machine offering non-inva-

sive, quick and real-time imaging, and the use of ultrasound in all

clinical specialties, there is an increasing trend of providing ultra-

sound training in undergraduate medical education (UME). In Asia,

this type of training is currently little for UME compared to the un-

dergraduate training for radiographers or radiology technologists,

or postgraduate training. Besides, there are few studies in this re-

gion. In one study, learning ultrasound knowledge can be enhanced

by andragogy and mnemonics. In another pilot program, a short ul-

trasound training course was successfully introduced during the

final-year medical degree anesthesia rotation. Hands on ultrasound

experience can improve ultrasound knowledge of medical students.

To overcome the limitations of curriculum time, ultrasound ma-

chines and experienced teaching staff, ultrasound training can be

provided through e-learning.

T6-16-IN03
American Institute of Ultrasound in Medicine Will
Describe Status in North America

Michael Blaivas, MD, MBA

Professor of Medicine, University of South Carolina School of Medicine,

Department of Emergency Medicine, Piedmont Hospital Newnan,

Atlanta, Georgia, USA

Ultrasound is spreading rapidly throughout medical education in

the United States. In cooperation with the Society for Ultrasound in

Medical Education (SUSME) the AIUM has worked hard to spread

ultrasound education to more medical schools. In 2017, it is esti-

mated that approximately 25% of medical schools in the United

States have adopted 4 year (entire medical school length) integrated

curricula. The strength of integrated curricula rests in the use of ul-

trasound from basic science foundational years all the way through
clinical years including specialty clinical rotations. This approach

allows for full ultrasound integration and optimal learning by med-

ical students. Challenges include a lack of appropriately trained ul-

trasound basic science and clinical faculty. However, the stigma of

leading the educational cutting edge by implementing an integrated

ultrasound programs has changed and now medical schools without

such programs are seen as failing to keeping pace with educational

advances. Yet the massive challenge of educating large numbers of

students effectively and efficiently will likely continue for years

and require increased reliance of innovate methods such as use of

simulation.

T6-16-IN04
Australasian Society for Ultrasound in Medicine
Will Describe Status in Australasia

George Condous

T6-16-IN05
Teaching the Ultrasound Student–Planning for
Success

Susan Campbell Westerway

ASUM, WFUMB Council

Teaching medical ultrasound can be a demanding task for the tutor /

supervisor with many factors to be considered if there is to be a success-

ful outcome for the student. This presentation will look at concepts that

may assist both the tutor and student. Two of the key resources imple-

mented byASUM to assist ultrasound students include learning and skill

acquisition plans. A learning plan aims to assist the student in achieving

focused learning goals and is written in collaboration with the tutor,

thereby encouraging students to take more responsibility for their

learning outcomes.

A skill acquisition plan identifies a skill goal so that skill practice stra-

tegies can be implemented to assist in achieving that goal.

For further reading please see link below.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5024935/

From Aust Govt Dept Health: In order to develop a learning plan

with a learner you will first need to identify their learning needs.

From these needs you will be able to formulate learning goals

and develop a plan to meet these goals. The learning plan should

contain details on what will be learned, how it will be learned,

by when, what criteria will be used to evaluate the learning and

how the learning will be validated. A learning plan is best prepared

by the learner with the guidance and support of a mentor or facil-

itator. Topic 4 in the module Planning for Learning at Work con-

tains detailed information on preparing a learning plan.

Once learner needs have been identified they can be matched up with

the units of competence and the resources available.

Steps to develop a learning plan: The following steps will assist you to

develop a learning plan with a learner:

1. Assessment of learning needs

This may include analysis of:

� learner’s values

� skills

� strengths and weaknesses

� preferred learning style

� suitability of learner’s work situation as a work-based learning envi-
ronment (Is there a quiet place to read/write/ consider? Are study leave

provisions available? Is management supportive of work-based

learning?).

Identification of learning goals

It is important to identify learning objectives both from a learner’s

perspective and from an organisational perspective. Those learners

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5024935/
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who are undertaking learning as part of a process initiated by their orga-

nisation may well have different needs and motivations to those learners

who have elected or volunteered to undertake further learning. Once es-

tablished, learning goals can be reviewed against the learning outcomes

of the module/s in this resource. This will assist the selection of appro-

priate modules.

Identify learning resources, supports and strategies. Evaluate the

availability of the following resources and the learner’s confidence in ac-

cessing them.

� people (facilitator, other learners, mentors, supervisors etc)

� resources (e.g. texts/libraries)

� technology (e.g. phones, Internet/e-mail, video-conferencing)

Specify what constitutes evidence of learning

How will you and the learner know that learning has occurred?

Assessment of learning could include a portfolio, case notes, role plays

and/or case studies.Top of page

Specify target dates

Specify dates for progress reviews and for module/task completion.

Agree on how this will occur.

Target dates for contact with facilitators should specify:

� Informal query or concerns (How can a learner access you if they

have a query or concern? For example, e-mail, telephone etc)

� Progress review dates (When will formal contact be initiated to

check on progress and howwill this be done? For example, by telephone,

face-to-face meeting etc.)

� Assessment event due dates (When are assessment events due and

how will they be submitted? (For example, by post, e-mail etc)

� Feedback. When will feedback be available on assessment perfor-

mance and how will that be delivered?

Many learners will want to develop knowledge and skills in a

number of areas. Overlapping content across the units has been

identified in the individual modules.

Text version of Diagram

Developing a learning plan consists of a cyclical process as outlined

in the steps below:

1. Assessment of learning needs - learners should be assisted to

assess their:

� Values

� Skills

� Strengths and weaknesses

� Learning style

� Learning environment

� Reason for attending

� (e.g. compulsory - organisation initiated or voluntary – individually

initiated)

Identification of learning goals

� Learners goals (SMART)

� Organisational goals (if applicable)

� Module learning outcomes

Identification of learning resources, supports and strategies - in-

cludes availability and confidence to access:

� People (facilitator, other learners, mentors, supervisors, colleagues,

other professional and services etc)

� Resources (texts/references, libraries etc)

� Technology (Internet/websites, e-mail, videoconferencing etc)

Identification of forms of evidence of learning

Specify timeframes and mode of contact

� Includes time frames for:

� Informal contact (e.g. if the learner has a query)

� Review of progress

� Assessment events

� Finalising module requirements

� Mode of contact could include:

� Telephone call

� E-mail
� Group teleconference (e.g. with other learners)

� Face-to-face meetings

Note: Remember that learning is part of a cyclical process and the

development and implementation of the learning plan will form the basis

of analysis, reflection and further planning

Motivating learning and assessing outcomes in continuing medi-

cal education using a personal learning plany

Virginia Reed

Reed, V. A., Schifferdecker, K. E. and Turco, M. G. (2012), Moti-

vating learning and assessing outcomes in continuing medical education

using a personal learning plan http://onlinelibrary.wiley.com/doi/10.

1002/chp.21158/full- fn1. J. Contin. Educ. Health Prof., 32: 287–294.

http://dx.doi.org/10.1002/chp.21158

Although there is increasing focus on provider behavior change

as an outcome of continuing medical education (CME), it has

long been known that an increase in knowledge alone is rarely suf-

ficient to induce such change. The Personal Learning Plan (PLP),

designed to motivate and assess CME learning, was partly derived

from SMART goals (specific, measurable, attainable, realistic, and

timely), a concept well supported as a strategy to promote behavior

change. The goal of this study was to explore the relationship

between SMART goals developed after attending a CME confer-

ence and subsequent provider behavior change, using the PLP

as a tool.

Skill Acquisition: There are three stages of skill acquisition that sit

along a continuum of skill learning. The cognitive stage is characterised

by frequent errors and is the stage when the learner has to think a lot

about the skill and how to execute it. They also require lots of frequent

feedback.

The associative stage is the largest and longest stage. It is character-

ised by lots of practice. As the athlete progresses towards the next stage

errors become less frequent and smaller.

The final stage is the autonomous stage. This stage is characterised by

few if any errors that are minor. An athlete at this stage of skill acquisi-

tion can think about other aspects of competition and not think at all

about the skill itself.

T6-16-IN06
European Federation of Societies for Ultrasound in
Medicine and Biology: Status on Student Education

in Europe

Odd Helge Gilja, Prof., MD, PhD

National Centre for Ultrasound in Gastroenterology Haukeland

University Hospital, Bergen, and Department of Clinical Medicine,

University of Bergen, Norway

The European Federation of Societies for Ultrasound inMedicine and

Biology (EFSUMB) recommends that ultrasound should be used sys-

tematically as an easy accessible and instructive educational tool in

the curriculum of modern medical schools. Medical students should ac-

quire theoretical knowledge of the modality and hands-on training

should be implemented and adhere to evidence-based principles. In

this lecture I will report EFSUMB status and policy on medical student

education in ultrasound.

‘‘Education is the most powerful weapon which you can use to

change the world’’

(Nelson Mandela)

Technological refinements have made the scanners accessible

and affordable up to hand-held devices. Furthermore, hand-held ul-

trasound has the potential to extend the physical examination, thus

confirming the doctor’s clinical findings. Technological progress

has opened new perspectives to ultrasound in various clinical appli-

cations. However, its place in the curriculum of medical schools is

currently very variable around Europe and has not been universally

defined yet.

http://onlinelibrary.wiley.com/doi/10.1002/chp.21158/full-fn1
http://onlinelibrary.wiley.com/doi/10.1002/chp.21158/full-fn1
http://dx.doi.org/10.1002/chp.21158
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EFSUMB has released teaching material for students and as a

guide for teachers: The EFSUMB Course Book and an EFSUMB

Course Book Student Edition is work-in-progress, Furthermore,

atlas on echoscopy and teaching videos (anatomy, examination

technique) are freely downloaded from the EFSUMB website

(www.efsumb.org).

EFSUMB has decided to establish a separate Student Committee

in the federation that will promote student education and relevant

activities in Europe. EFSUMB has made new bylaws and are re-

cruiting students from different European countries for the board.

References: CantisaniV,DietrichCF,BadeaR,Dudea S, ProschH,Cerezo

E, Nuernberg D, Serra AL, Sidhu PS, Radzina M, Piscaglia F, Bachmann

Nielsen M, Ewertsen C, S~aftoiu A, Calliada F, Gilja OH. EFSUMB State-

ment onMedical Student Education inUltrasound [long version].Ultrasound

Int Open. 2016 Mar;2(1):E2-7. http://dx.doi.org/10.1055/s-0035-1569413.

PubMed PMID: 27689163; PubMed Central PMCID: PMC5023223

T6-16-IN07
Role of FLAUS, Federation of Latin American
Ultrasound Societies

Leandro Fernandez, MD

The Federation of Latin American Ultrasound Societies, FLAUS, is

committed to the Continuing Medical Education of the sonographist,

since its foundation in 1983. In addition to national congresses and

educational events, we have standardized itinerant courses that are

taught by FLAUS teachers, in Countries with the greatest need for

education.

FLAUS maintains two Education Centers -COE, sponsored and

academically related to WFUMB, in Paraguay and Venezuela. In

these centers, courses and ultrasound training are conducted contin-

uously, aimed at physicians with basic, intermediate and advanced

knowledge. The COE - Venezuela works with doctors from the

countries of its area of influence as Colombia, Peru and Ecuador.

Coming soon, Dominican Republic.

With the development of compact ultrasound equipment and the

improvement of Information Technology, ultrasonography has

begun to be used as a teaching tool in Medical Schools. There is

program at the Federal University of Juiz de Fora, in the state of

Minas Gerais, Brazil. Seniors students use portable ultrasound

scanners for emergency diagnosis and in remote rural areas. They

return the images to a reference nodal center to confirm their diag-

nostic. The University of Rio de Janeiro, Brazil, has also a program

for medical students. At the UNICEN University in Buenos Aires

State, students are using ultrasound in the class of anatomy and

Emergency Room. The University of Rosario is teaching diagnostic

ultrasound, both in Argentina.

FLAUS will motivate the Affiliated Societies and Universities, to

implement similar projects.

T6-16-IN08
Mediterranean and African Society of Ultrasound-
Status in Their Region

Sudhir Vinayak, Prof

President, MASU, Chair, Radiology Department, Aga Khan University

Hospital, Nairobi, Kenya

MASU is a Society, which has been formed to promote the devel-

opment of US in Africa. It organizes international congresses and

courses and has setup a fellowship program in diagnostic and inter-

ventional US. The challenges in Africa are immense; both in terms

of diversity and extent. Other than a handful of relatively developed

radiology services, most are struggling with the ability to train Ra-

diologists and Physicians. Introduction of simple ultrasound skills

would go a long way in ensuring that doctors can perform easy ul-
trasound examinations learnt during their undergraduate years and

reduce the burden on Radiologists and Physicians. Introducing ul-

trasound at an undergraduate level will have multiple advantages

ranging from a practical teaching tool, especially for anatomy, to

attaining skills to perform ultrasound independently after gradua-

tion. At present, there are only a handful of universities that have

adopted or intend to adopt this training skill; however, others will

follow, albeit at a slow pace. Most universities in Africa offer a 5

year course in medicine. During the first two years, ultrasound

can be used as an adjunct to learning anatomy in a ‘real-time’ envi-

ronment. This can be followed up in the clinical years with point of

care ultrasound examinations (POCUS). Summative assessments

during clinical years must test the skills attained and this is best

done by DOPS (Direct Observation of Procedural Skills). This

will ensure that recently qualified doctors can practice their basic

skills accurately and independently.

This also creates an interest in learning ultrasonography at a post

graduate level. In many African countries, ultrasound is firmly within

the domain of Radiology, however, an early exposure to this modality

will create an interest in all clinical areas, thereby opening the use of ul-

trasound to all specialties.

The introduction of ultrasound in Africa at a medical undergraduate

level is still in its infancy and there is no data available regarding its

impact. Anecdotal evidence is positive and this is backed by publica-

tions from developed countries.

T6-16-IN09
Ultrasound Simulation Training in Pre- and
Postgraduate Education

Michael Bachmann Nielsen

Department of Radiology, Rigshospitalet, University of Copenhagen,

Denmark

The value of an ultrasound examination depends on the skill of

the examiner. Mastery learning ensures that trainees all achieve

the same competence level but not necessarily at the same pace.

Some have seen ultrasound simulation training as a solution but a

review of the literature showed the previous studies were heteroge-

neous in the choice of simulator, study design, participants, and

outcome measures, and the level of evidence for effect was inade-

quate. Only recently have a standardized test of competency in

abdominal ultrasound with solid validity evidence been suggested.

The presentation will look at this test which is based on the EF-

SUMB recommendations for abdominal US and offers a pass/fail

standard to facilitate mastery learning. Simulation training could

be used at different levels in the specialist training, most likely

the greatest benefit would be training to pass the test even before

the first patient is examined. Simulation training could be used at

basic levels in medical students including hand eye coordination

if included in the medical curriculum.

T6-16-IN10
Learning & Teaching with Ultrasound in
Germany–the MHB-US-Curriculum

Dieter Nuernberg

Professor for Gastroenterology, Medical School Brandenburg Theodor

Fontane, Neuruppin, Germany

Nearly all 36 faculties of medicine in Germany offer medical stu-

dents during their study ultrasound education in the form of lec-

tures, seminars, exercises, courses, simulator training or e-

learning. Only one third of the faculties offer a special US curric-

ulum. Often ultrasound lectures are integrated in the clinical sub-

jects. Usually they add up to 20 to maximal 50 hours. In 2016

sonography was included in the German National Students

http://www.efsumb.org
http://dx.doi.org/10.1055/s-0035-1569413
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Education Program, but only for advanced semesters. In the mean-

time10 universities have integrated sonography into their skills

labs. Here the training is done by lecturers, but also by student

tutors (peer teaching). – During the past years the DEGUM

(German US Society) has pushed for a stronger impact of sonogra-

phy on the study curriculum. For that purpose the working

group Students US Education presented and published an own cur-

riculum proposal.

The Medical School Brandenburg (MHB) is the youngest faculty of

medicine in Germany (founded in 2014). Basis of teaching is a praxis

oriented and module referring curriculum. A special MHB-US-Curricu-

lum includes the US as teaching method already during the 1st academic

year (anatomy, physiology). During all phases of the study sono-exer-

cises are offered. A 2-stage course systems of several days duration, dur-

ing the 2nd and 7th semester, is setting the frame. An US-Skills-Lap,

equipped with several hands on places, provide the facility for super-

vised hands on training and self-study. A 2 week training periods in

the 6th academic year completes the US education, comprising 260 to

280 hours. Examinations (OSCE test) accompany the stages of the US

training. – The MHB-US-Curriculum should enable http://de.pons.

com/%C3%BCbersetzung/englisch-deutsch/to young doctors to use so-

nography immediately at the beginning of their professional activity as

clinical examination method in emergency medicine and also during the

following specialisation.

T6-16-IN11
Training Midwives to Perform Basic Obstetric
PoCUS in Rural Areas Using a Tablet Platform and Mobile

Phone Transmission Technology

Sudhir Vinayak, Prof

Chair, RadiologyDepartment, AgaKhanUniversityHospital, Nairobi, Kenya

Point of care ultrasound (POCUS) has become a very topical subject and

can be applied in a variety ofwayswith differing outcomes. Cost of all diag-

nostic procedures including obstetric ultrasound exams is a major factor in

the developingworld and POCUS is only useful if it can be equated to good

outcomes and at a lower cost than a routine obstetric exam.

The aim of this study was to train midwives to perform scans in a rural

setting and identify high risk pregnancies who were then referred to

specialist centers in established institutions for further management.

We produced a curriculum for midwives who had no previous experi-

ence in ultrasound; they were given didactic lectures as well as hands

on training in obstetric ultrasound. A comprehensive exit examination

ensured that they were well trained to independently perform scans on

their own.

The midwives were stationed in rural locations where POCUS was

available for the first time. After scanning the patients, an interim report

was generated by them and sent with all images to the main hospital for

validation. Unique software was used to send lossless images by mobile

phone using a modem. Transmission times were short and image quality

transmission was excellent.

All reports were validated by two experienced Radiologists in our

department and returned back to the centers. Transmission times, quality

of scans, quality of reports and other parameters were recorded and

monitored. Analysis showed excellent correlation between provisional

and validated reports. Reporting accuracy of scans performed by the

midwives was 99.63%. Overall flow turnaround time (from patient pre-

sentation to validated report) was initially 35 minutes but reduced to 25

minutes.

The unique mobile phone transmission was faultless and there was no

degradation of image quality. There was also excellent correlation be-

tween final outcomes of the pregnancies and diagnosis based on reports

generated by the midwives. Only one discrepancy was found in the mid-

wives reports. Scan results versus actual outcomes revealed 2 discrep-

ancies in the 20 patients labeled as high risk.
In conclusion, training midwives in POCUS to use an ultrasound

tablet device and transmit their images and reports via internet for re-

view of accuracy by a radiologist; focusing identification of high risk pa-

tients can be valuable in a remote health facility.

T6-16-IN12
Ultrasound training in Developing Countries,
Needs, What is Done? What We Have to Do? The Past, the

Present, the Future

Wiem Douira Khomsi, Giovanna Ferraioli, Franca Melloni,

Azza Hammou, Ibtissem Bellagha, Sudhir Vinayak, Kofo Soyebi

Presented by Hassen A Gharbi World Health Organization

The past and the needs: The 2/3 of the world population didn’t have

any access to any medical imaging modality. Training in US is very var-

iable around the world developed and under developed areas. No spe-

cific training is available every where

The developing countries definition includes also a great mosaic of

countries.

US is a medical imaging modality that needs theoretical education,

clinical and practical programs and facilities. Diplomas must be deliv-

ered by local National Institutions.

The dreams: Our main objective is to train people to be able to guar-

antee appropriate use of US and to avoid miss use.

Wemust adapt and utilize the fantastic treasure represented by the available

programs already available on theweb, very often free of charge. Solutions are

not so easy: National authorities have to play an important role.

Future: Help people to have access 24 hours a day and 7 days by week

to the US facilities.

We need for that a deep and continue collaboration between all

the NGO’s, WHO. working in the field. WFUMB, is playing a

fantastic effort since more than 25 years, may play the pilot role

in this field.

Free Paper

OPT6-001
The Application of Objective Structured Clinical
Examination (OSCE) in Radiological Technology -

Assessment of the Performance in Abdominal

Ultrasonography

San-Kan Lee,1 Chia-Yu Keng2

1Department of Radiology, Tungs’ Taichung MetroHarbor Hospital,

Taiwan, 2Department of Radiology, Taichung Veterans General Hospital

Objectives: Objective structured clinical examination (OSCE) teaching

curriculum is the mainstream method for evaluating medical practice

objectively in medical schools and teaching hospitals. The goals of

this study were to assess the feasibility of OSCE in diagnostic ultraso-

nography (US).

Methods: From July 2008 to June 2010, 64 radiological technology stu-

dents assigned to the department of radiology of Taichung Veterans

General Hospital, Taiwan, for internship were enrolled. The diagnostic

US teaching curriculum for all students was totally 3 weeks. In 14 stu-

dents (group A), only summative OSCE were performed. Formative and

summative OSCE for 50 students (group B) were carried out in the first

and last week of the courses respectively.Wilcoxon signed-rank test was

used to assess the difference between formative and summative OSCE in

group B students, and the difference of summative OSCE between group

A and group B.

Results: In group B students, the summative OSCE scores were up-

grading in most students, 84.8%, 87.4%, 89.8%, and 94.7% were in

part I, part II, part III, and part IV, respectively. The difference of

mean scores between formative and summative OSCE for four ex-

amination parts were statistically significant (p , 0.0001). The

http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/to
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/to
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mean summative OSCE scores of group A versus group B were 3.01

vs. 3.61 (part I), 3.10 vs. 3.88 (part II), 2.77 vs. 3.57 (part III), and

2.88 vs. 4.07 (part IV.). Significant differences were found at p

value less than 0.005.

Conclusions: The OSCE is applicable in diagnostic US. The formative

OSCE not only shows to students what to learn but also provides infor-

mation for tutors how to teach.

OPT6-002
Increasing Medical Student’s Skills by Liver
Ultrasound Simulation

Mirela Gliga,1 Paula Chirila,2 Imola Torok,3 Sanda Voicu,4

Claudia Cozma,5 Daniela Podeanu,6 Adriana Gomotarceanu,5

Cristian Chirila2

1Department of Internal Medicine, Nephrology, University of Medicine and

Pharmacy Tg Mures Diaverum Dialysis Center, Romania, 2Department of

Internal Medicine, UMF Tg Mures, 3Department of Internal Medicine,

Gastroenterology, UMF Tg Mures, 4Department of Pediatry, UMF Tg

Mures, 5Department of Internal Medicine, TOPMED Medical Center,
6Department of Radiology, Emergency County Hospital Mures

Objectives: Due to increased number of medical students and

limited hours of practical preparation in internal medicine we de-

signed a teaching model using the ultrasound simulator. The Tirgu

Mures University of Medicine and Pharmacy Simulation Center of-

fers the perfect conditions for theoretical and practical lessons in

the fifth grade students.

Methods: We used a CAE Vimedix Ultrasound simulator designed

to make learning more engaging and intuitive. A number of 56

medical students were trained by 6 hours of theoretical lectures

and 6 hours of practical skills on simulator, in a period of one se-

mester. They have been taught to obtain standard US images on the

liver by transverse section in epigastrium and longitudinal section

in the right hypochondrium on the mid-clavicular line. All partici-

pants answered a MCT at the beginning and end of the preparation

period.

Results:At the beginning of the learning period, from the total of 56 stu-

dents, 33 (58.9%) were able to recognize liver lobes, 28.8% responded

correctly at MCT. After the learning period, practical skills and theoret-

ical knowledges improved: 51 (91%) could recognize and measure the

liver lobes and 89% had correct responses at MCT.

Conclusions: Ultrasound simulator is a very useful tool in improving

basic ultrasound skills and theoretical knowledge in liver examination.

As a general opinion, students were very enthusiastic in learning more

about ultrasound examination. A more comprehensive training pro-

gramme is needed.

OPT6-003
Improvement of Primary Healthcare System Using
Wireless Mobile Ultrasound Device: Example of Koica-Cts

Program in Vietnam

Dong Hoon Jung,1 Dae Hyun Hwang2

1Department of Radiology/Health Promotion Center, Inje University

Ilsan Paik Hospital, South Korea, 2Department of Radiology / Center of

Interventionl Radiology, Inje University Seoul Paik Hospital

Objectives: Resource-limited countries shows low health-care index

such as maternal mortility ratio, infant or neonatal death rate. One of

KOICA-CTS program, is focusing to improvement of primary health

outcomes using wireless mobile ultrasound device in Vietnam. It is

necessary to understand basic concept and physics of wireless mobile ul-

trasound system and importance of PoC sonographic examination in

acute care medicine.

Methods:This was review of an example of KOICA-CTS(Korea In-

ternational Cooperation Agency - Creative Technology Solution)
program - a kind of korean official development assistance in Viet-

nam. This project was practiced for 12 months at middle province

of Vietnam, Huang Hoa district, Quang Tri province from February

2016 to January 2017.10 local health centers and more than 500

public health officers(obstetrician, sonographer or volunteer health

worker) were participated in the education program of wireless mo-

bile US system. The education program includes difference of pre-

vious portable ultrasound system and wireless mobile US system,

importance of PoC(Point-of-Care) sonographic examination and

detailed instructions of mobile US device. 2 weeks intensive obstet-

ric US training programs provided to users for usage and diagnosis.

That program gave them an understanding for automated setting ul-

trasonography and measurement with reference image guidance. It

was a case-control study. The efficiency and effectiveness of AN-

C(ante natal care) were compared between districts with mobile ul-

trasonography and those without it.

Results: Education programs(4 times) without strong motivation was

not so efficient. The number of cases has begun to increase when we

decided to pay for the each US images. Large number of cases were

collected and it was useful to improve primary healthcare outcomes.

Especially the result was clear in the field of prenatal care.

Conclusions: In this program, we have demonstrated usefulness of

wireless mobile US device as a strong tool of PoCUS and it is also useful

to improve primary health outcomes. We found good example of KO-

ICA CTS program related with improvement of primary health care

for resource-limited countries.

OPT6-004
Work-Related Repetitive Use Injuries in
Ultrasound Fellows

Keziah Sully

Department of Interventional Pain Medicine, Deuk Spine Institute,

United States
Objectives: Extensive studies have reviewed work-related musculo-

skeletal (MSK) disorders among diagnostic medical sonographers due

to repetitive transducer manipulations, prolonged scanning time, and

awkward positioning. To date, no study has investigated the prevalence

of work-related MSK complaints among EMUS Fellows.

Methods:We conducted a survey study. All fellows enrolled in a United

States EMUS Fellowship program who are . 18 years old were

included. Fellows with pre-existing MSK complaints were excluded.

A list of EMUS Fellowship programs was obtained from

eusfellowships.com. An anonymous survey was created, pilot tested,

and sent to the fellows of 97 programs.

Results: Sixty-seven out of 130 fellows responded, achieving a 51%

response rate. Forty-five (67%) experienced one of more MSK complaints.

The most common complaint was low back pain. Fifty fellows (75%)

completed,6 scanning shifts a month; 65 (97%) reported their shifts lasted

, 8 hours. Fellows with . 6 scanning shifts per month were significantly

more likely to report a work-related MSK complaint (83% versus 42%;

p50.0024, Fisher’s exact test). The same was true with fellows performing

. 20 studies per scanning shift (90% versus 53%, p50.0385).

Conclusions: EMUS fellows who perform more studies per shift or

more scanning shifts per month are at a significantly higher risk for

work-related MSK problems. EMUS Fellowship programs need to bet-

ter educate their fellows on Ultrasound ergonomics. Future studies

should focus on how to best reduce these injuries during fellowship

training and for later clinical practice. Possible limitations include recall

bias, selection bias, and non-response bias.

OPT6-005
Can a Sonographer Successfully Teach in Outreach
Program?

Ya-Chiao Hu,1 Philippe Jeanty2
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1Department of OBS/GYN Sonography, Mindray Ultrsound Systems,

Shenzhen China, Taiwan, 2Department of OBS/GYN Sonography,

TheFetus.Net

Objectives: Outreach programs are a fundamental tool in providing ul-

trasound education to low resources environments. Yet these are typi-

cally organized and executed by physicians. This study assessed

whether a sonographer can successfully teach scanning skills.

Methods: We used a week-long course in Yangon, Myanmar, co-orga-

nized by TheFetus.net and ISUOG to test whether a non-USA sonogra-

pher could give lectures and teach scanning skills to 45 Ob-Gyn (this

represented 7% of the Ob-Gyn in Myanmar). The sonographer came

from Taiwan and has 6 years of scanning experience. She had no previ-

ous teaching experience to physicians. The same set of instructions were

given to the entire faculty team (4 physicians and 1 sonographer). All 5

faculties scanned in a large room partitioned in 5 areas, with each faculty

overseeing an even number of students. Student satisfaction was

measured by questionnaires and by monitoring by the hosting faculty

from the institution. The course director could monitor all 5 rooms

easily, and faculties could ask assistance to every other faculties thanks

to the physical organization.

Results: There was no difference in satisfaction from the various fac-

ulty: the mix of personal skills was complementary. The sonographer

initial shyness was rapidly compensated and her technical skills and

equipment knowledge appreciated. The students unanimously requested

her presence for follow-up courses.

Conclusions: Outreach courses can not only be taught by physicians,

enthusiastic sonographers can also contribute effectively.

Poster Session

PPT6-001
Implementing Methodology for Teaching Initial
Radiology for First Year Radiology

Residents in on Obstetrical Ultrasound

Romulo Schramm,1 Ingrid Silva,2 Maria Cristina Chammas1

1Department of Radiology, Universidade de S~ao Paulo, 2Department of

Emergency Medicine, Universidade de S~ao Paulo

Objectives: Introduction of a new teaching methodology in obstetrical ul-

trasound especially aimed at beginners, to enable initial radiology residents

toperform a complete Doppler Ultrasound after one month of internship.

Methods:Obstetrical ultrasound learning occurs in the first and second years

of residence in Radiology. First year residents usually have little or no experi-

ence in ultrasound before their obstetrical stage. During the first year, the pur-

pose of internship is to perform a complete obstetrical ultrasound exam with

dopplerfluxometry. In view of the inexperience of these residents, we created

a teaching methodology in 2014; therefore, three full years of use have been

completes.The teaching sequencewas:Step1:Onlybiometrywas introduced,

following recommended international guidelines: head circumference, bi pa-

rietal diameter, occipital frontal diameter; abdominal circumference, femur

length, humerus length. Step 2: After a satisfactory performance in biometry

resident are introduced to the techniques of checking the spine, diaphragm,

four heart chambers and placenta, both for measurement and grading.

Step3: After residents perform adequately for steps one and two, the move

tostep three,whichconsists in theperformanceofdopplerfluxometry fordeter-

mination of heart beating, umbilical artery, median cerebral artery and uterine

artery. Step 4: After a satisfactory step three, residents move to estimation of

amniotic fluid index, cervix length, nuchal fold, lateral atrium cerebral, pelvis

renal diameter and details of fetal face. Percentile 10 : no capacity to perform

complete steps one and two Percentile 25: capacity to perform steps one and

two but incomplete step three. Percentile 50: Capacity to perform steps one,

twoand three andpart of step four. Percentile 75:Capacity toperformall steps.

Results: In 2014, 19 first year residents were subjected to the method, in

2015 26 first year residents, in 2016 28 residents, with percentile distribution

as shown in table 1.Table 1: Relationship between number of students by
year correlated with percentiles PercentilesYears 10255075201412

13320153 41722016 2619 2’’

Conclusions: The new method proved to be effective as a first approach

for teaching initiating residents. As a result, about 80% of new residents

could perform a complete obstetrical dopplerfluxometry ultrasound test.

After a complete year of residence, we checked the opinion of the stu-

dents and found that 80% of them declared themselves capable of real-

izing an obstetrical examination with dopplerfluxometry ultrasound

examination. This agreed with our evaluation about their performance.

PPT6-002
Limited Education of Lung Ultrasound Conducted
to Medical Students: A Pilot Study

Sang Hun Lee, Jang Sun Lim, Han Ho Do, Kyu Ho Oh

Department of Emergency Medicine, Dongguk University Ilsan

Hospital, South Korea
Objectives: Lung ultrasound (LUS) is a useful tool to identify lung prob-

lems.Unfortunately, there are noLUS educational programs formedical stu-

dents so far. We designed a simple LUS training course for medical students

during the ED rotation. The purpose of the study was improving cognitive

and psychomotor learning domains, knowledge of ultrasound, knowledge

of LUS, image acquisition, and image interpretation after the training.

Methods: Forty medical students in the fourth grade were enrolled in the

study. Student achievement was evaluated through examinations of cogni-

tive and psychomotor skills. A survey was conducted following the training.

Results:The average test result before and after the trainingwas 42.16 13.7

and 82.66 10.7, respectively.With respect to the assessment of LUS perfor-

mance, the acceptable rates for right and left anterior chest wall scanning and

right and left posterolateral scanning were 95%, 97.5%, 92.5%, and 100%,

respectively. The students felt a highly confident about the ability to admin-

ister LUS to patients after training and they agreed that it was necessary to

include LUS education in the medical school curriculum.

Conclusions: This study showed that limited LUS education to improve

their knowledge, image acquisition and interpretation ability among the

medical students without ultrasound experience was successful.

PPT6-003
The 100Most-CitedArticles Focused onUltrasound
Imaging: A Bibliometric Analysis

Eun Joo Yun, Ji Yoon Moon, Chul Soon Choi, Dae Young Yoon

Departement of Radiology, Kangdong Seong Sim Hospital, Hallym

University, South Korea
Objectives: The number of citations that an article has received reflects

its impact on a particular research area. The aim of this study was to

identify the 100 most-cited articles focused on ultrasound (US) imaging

and to analyze the characteristics of these articles.

Methods: We determined the 100 most-cited articles on US imaging via the

Web of Science database, using the search term. The following parameters

were used to analyze the characteristics of the 100most-cited articles: publica-

tion year, journal, journal impact factor, number of citations and annual cita-

tions, authors, department, institution, country, type of article, and topic.

Results: The number of citations for the 100 most-cited articles ranged

from 1,849 to 341 (median, 442.0) and the number of annual citations

ranged from 108.0 to 8.1 (median, 22.1). The majority of articles were

published in 1990–1999 (39%), published in radiology journals (20%),

originated in the United States (45%), were clinical observation study

(67%), and dealt with vascular (35%). Department of Internal Medicine

at University of California and Research Institute of Public Health at Uni-

versity of Kuopio (n5 4 each) were the leading institutions and Salonen

JT and Salonen R (n 5 4 each) were the most prolific author.

Conclusions: Our study presents a detailed list and analysis of the 100

most-cited US articles, which provides a unique insight into the histor-

ical development in this field.
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T7-16-IN01
Elastography Basic Principles
Giovanna Ferraioli

Ultrasound Unit, Department of medical sciences and infectious

diseases, Fondazione IRCCS Policlinico San Matteo, University of

Pavia, Pavia, Italy

Elastography displays the biomechanical properties of the tissue

whereas B-mode ultrasound displays the acoustic properties. These prop-

erties are not related to each other. Elastography can be considered a vir-

tual palpation: under a stress, stiffer tissues show less longitudinal

displacement and higher speed of transverse displacement. Elastography

techniques are based or on the assessment of the longitudinal displace-

ment of the tissue induced by a stress, as in strain elastography and acous-

tic radiation force impulse (ARFI) imaging, or on the assessment of the

speed of the transverse displacement of the tissue as in shearwave elastog-

raphy. In strain elastography a part of the body is compressed axially by

pressing across its surface and the internal tissue displacement is con-

verted to a strain image (percentage of deformation), because the percent-

age of deformation will be constant whereas displacement decays with

depth. In the ARFI imaging, the acoustic radiation force generates a local-

ized displacement of a fewmicrons in the ultrasound axial direction.ARFI

generates also shear wave displacement at one point (point shear wave

elastography) or along several lines (2D-shear wave elastography). Shear

waves can be generated by an external mechanical push as well, as in vi-

bration controlled transient elastography (VCTE), magnetic resonance

elastography (MRE) or vibro-elastography.
T7-16-IN02
High Resolution Elastography for Eye
Chih-Chung Huang

National Cheng Kung University, Taiwan

Estimating the corneal elasticity can provide valuable informa-

tion for corneal pathologies and treatments. Ophthalmologic pathol-

ogies such as keratoconus and the phototoxic effects of ultraviolet

radiation on the cornea caused the corneal elasticity change. Not

only the corneal pathologies but also the efficacy evaluation of

corneal treatment, such as evaluating the recovery of corneal refrac-

tive surgery and the efficacy of corneal collagen crosslinking treat-

ment are related to corneal elasticity. This makes quantitative

estimation of the elasticity of the human cornea important for

ophthalmic diagnoses. The present study investigated the use of a

proposed high-resolution shear-wave imaging (HR-SWI) method

based on a dual-element transducer (comprising an 8-MHz element

for pushing and a 32-MHz element for imaging) for measuring the

elasticity of the human cornea. The distance between these elements

was 1.5 mm. Due to the image lateral resolution being limited by the

distance between the pushing and imaging beams, a spatial algo-

rithm named the Pseudo-Sudoku Algorithm (PSA) was used to

improve the lateral resolution. The gelatin-phantom results showed

the ability of the PSA to distinguish the elasticity distribution of a

small two-side phantom (2.2 mm 3 3.5 mm). The image resolutions

of HR-SWI in the axial and lateral directions were 301 and 129 mm,

respectively. The elasticity values of corneas from six human donors

were also measured by HR-SWI, with all of the ex vivo results

demonstrating the potential of HR-SWI in clinically measuring the

elasticity of the human cornea.
T7-16-IN03
Ultrasound Shear Wave Elastography: Principles
and New Technologies

Shigao Chen

Department of Radiology, Mayo Clinic, Rochester, MN

Tissue stiffness measured by ultrasound shear wave elastography is

useful for many clinical applications such as liver fibrosis staging and

cancer imaging. This presentation gives an overview of various tech-

nical components of shear wave elastography, including the relationship

between shear wave speed and tissue mechanical properties, generation

of shear wave by ultrasound radiation force and mechanical vibration,

detection of shear wave by ultrasound scanner, and methods for calcu-

lation of shear wave speed. Commercial shear wave technologies

covered in this talk include SuperSonic Imagine, Fibroscan, and

Comb-push Shearwave Ultrasound Elastography (CUSE). Examples

of new technologies under development will also be given. Confounding

factors for shear wave elastography will be discussed.

T7-16-IN04
Evaluation of Shear Wave Dispersion Caused by
Liver Fibrous Structure Using Hepatic Fibrosis

Progression Model

Makoto Yamakawa, Shiori Fujii, Tsuyoshi Shiina

Graduate School of Medicine, Kyoto University, Kyoto, Japan

In chronic hepatitis diagnosis, shear wave elastography is utilized for

evaluatingfibrosis progression.Notonly the elasticity but also theviscosity

of liver tissue is considered to be useful information for its diagnosis.

Therefore, in recent years, a method of evaluating tissue viscosity using

shear wave dispersion has been used clinically. However, the shear wave

dispersion also occurs due to tissue viscosity, but also due to the micro-

structure of tissue. Therefore, we quantitatively evaluated the shear wave

dispersion caused by the liver fibrous structure using a hepatic fibrosis

progress model. At that time, in order to evaluate only the shear wave

dispersion caused by the liver fibrous structure, the viscosity in the model

was set to zero. As a results, the shear wave dispersion (shear wave disper-

sion slope) were 0.0260.003, 0.3260.20, 0.6260.25, 1.2560.89, and

0.7361.53 m/s/kHz for stage F0, F1, F2, F3, and F4. The dispersion slope

tended to increase with progress of the hepatic fibrosis stage. However, in

stage F4, the result was greatly affected by the location of the ROI, so the

variance increased. The shear wave dispersion caused by the liver fibrous

structurewas about 10-20%of that in invivomeasurement. Therefore, we

confirmed that the shear wave dispersion is influenced by the liver fibrous

structure together with the liver viscosity.

T7-16-IN05
Analysis of Acoustic Properties of Liver Organelles
Including NASH

Tadashi Yamaguchi

Center for Frontier Medical Engineering, Chiba University, Chiba,

Japan

Accurate diagnosis of non-alcoholic steatohepatitis (NASH) is a crit-

ical issue in current clinical practice. Non-invasive diagnosis of NASH

can be achieved by quantitative ultrasound (QUS), which requires a

detailed understanding tissue-specific acoustic microstructure at cellular

scale (i,e., 10 mm). Therefore, QUS methods would benefit from the

knowledge of the acoustic properties of organelles in NASH livers

because they may represent the dominant scattering source at conven-

tional frequencies used for in vivo assessments (i.e., , 15 MHz). This

study focuses on obtaining speed of sound (c) of organelles (i.e., nu-

cleus, cytoplasm, and fibers) using above-mentioned 250-MHz
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ultrasound in normal, steatosis, fibrosis, and NASH rat livers. In addi-

tion, regarding the same liver, the relationship between the sound

wave velocity measured by the ARFI method and the viscoelasticity

of the liver measured by the rheometer was compared with inflammation

of the liver, fat deposition and fibrosis by using the Zener model.

T7-16-IN06
Three Dimensional Elastography of Breast Tumors
Etsuo Takada,1,2 Sachiyo Konno,2 Hidehiro Takekawa2

1Department of Ultrasonic Diagnosis, Nasu Red Cross Hospital,
2Center of Medical Ultrasonics, Dokkyo Medical University Hospital

Elastography is widely used for evaluating breast or liver elasticity. It

is useful for diagnosing benign or malignant. Two dimentional strain

elastography is popular as it is easily adopt routine breast US examina-

tions. Authors evaluated the usefulness of three dimentional real-time

tissue elastography (3D-RTE) for diagnosing breast tumors.

The equipment used was Ascendus with EUP-LV74 probe (Hitachi

Healthcare). The 3D-RTE images were divided into three types accord-

ing to the occupancy of blue contrast images. Elastic scores (ES) were

obtained by two dimentional real-time tissue elastography (2D-RTE) ex-

amination. The diagnostic accuracy of 3D and 2D-RTE images in differ-

entiating malignant from benign breast tumors was evaluated.

The utility of 3D-RTE images was comparable to that of ES on 2D-

RTE examination in differentiating malignant from benign breast tu-

mors. In addition, utilizing 3D-RTE images in cases with an ES of 3

on 2D-RTE may increase the diagnostic accuracy of breast tumors.

T7-16-IN07
Computer-AidedDiagnosis for Breast Elastography
Ruey-Feng Chang1,2

1Department of Computer Science and Information Engineering,
2Graduate Institute of Biomedical Electronics and Bioinformatics

National Taiwan University, Taipei, Taiwan

Ultrasound elastography is a newlydeveloped technique of imaging the

tissueelasticityand it hasbeenused clinically toexamine avarietyof breast

lesions in patients. In general, the breast cancer tissue is harder than the

adjacent normal breast tissue. Recently, we have developed a computer-

aided diagnosis (CADx) system for 2D/3D stain and shearwave elastogra-

phy. Several elastographic features and B-mode features are used in the

proposed elastography CADx system. Several companies such as Aloka,

U-systems, and Siemens have developed the new automated whole breast

ultrasound (ABUS) machines to automatically scan the whole breast and

save the US images into an image file. There are several hundreds or

even thousands of image slices in anABUS case. Hence, a computer-aided

detection (CADe) system is proposed for the ABUS systems to find suspi-

cious frames and locate the approximate positions of tumors in the ABUS

images. An ABUS Viewer system developed in our MOEATechnology

Development Program for Academia project has been transferred to Tai-

Hao Medical Inc., Taiwan (http://taihaomed.com/) and the TaiHao’s BR-

ABVS Viewer has obtained the FDA clearance in 2016.
T7-16-IN08(1)
Comprehensive Ultrasound Diagnosis for Breast
Lesions – with High Resolution B Mode/Strain Elastography/

High Sensitive Vascular Evaluation

Dr. Kazutaka Nakashima

Kawasaki Medical School

We have reported and presented the utilities of the comprehensive ul-

trasound, for the diagnosis and decision to treatment of breast lesions.

The basic theory of the comprehensive ultrasound is the way to pull
out the highest performance of high resolution B mode and strain elas-

tography and Doppler vascular evaluation to estimate breast lesions and

its pathological features. In the ultrasound scanning, one of most impor-

tant problem of ultrasound examination is that ultrasound performance

changes by the examiners skill simply. In breast area, the degree of the

performance changing is wider, because of its high frequency bands.We

found the scanning techniques to get highest performance is almost

same skill.

To use these techniques, we get good information not only from the

morphology but also the rigidity and the vascularity together. Then we

can estimate the pathological diagnosis with high specificity.

In this presentation, we will show the some lesions with comprehen-

sive ultrasound images. Those are difficult to diagnosewith only Bmode

images, but the comprehensive ultrasound makes its diagnosis more

confirmable.

T7-16-IN08(2)
Elasticity Imaging of the Breast: Techniques and
Pitfalls

Yi-Hong Chou, Chui-Mei Tiu

Department of Radiology, Taipei Veterans General Hospital, and School

of Medicine, National Yang Ming University, Taipei, Taiwan,

Department of Medical Imaging and Radiological Technology, Yuanpei

University of Medical Technology, Hsinchu, Taiwan

Assessment of tissue elasticity using medical ultrasound (US) is one

of the most recent development of US technologies. There are various

methods to obtain elastography of the breast. Several interpretation

methods and their relationships based on a BI-RADS classification sys-

tem have been proposed. The most commonly used interpretation

methods include EI/ B (Ratio of the lesion size on elastography to the

B-mode size), width ratio, strain ratio, lesion fat ratio (LFR, ratio of

target mass stiffness to that of subcutaneous fat). These are semi-quan-

titative value derived from strain elastography (SE). The Tsukuba score,

a kind of strain pattern, using a fine-point scale has been used for differ-

entiating between benign and malignant masses with satisfactory accu-

racy. Shear wave velocity or shear wave speed (SWS) in units of m/s and

stiffness or elasticity in units of kPa are quantitative values in shear wave

elastography (SWE) systems. Procedures during elastography should be

carefully done to avoid some pitfalls in image producing and interpreta-

tion. First of all, obtaining an optimal B-mode image and a good elastog-

raphy image (EI) is essential. A nonperpendicular angle of the probe to

the chest wall/ skin, unstable vibration, improper or uneven compres-

sion, and motion of patient will cause suboptimal EI. A proper interpre-

tation is based on a good EI, and multiple interpretation methods can be

applied to a lesion to obtain a proper diagnosis. Difficulty may be

encountered when measuring a fibrous tumor arising in dense breast tis-

sue on the elastogram, and false positive result may be created. Some of

the problems can be avoided by comparing the stiffness of the lesion to

the surrounding tissue and LFR may help eliminate this problem. A

cystic lesion may show tri-laminar appearance (blue, green, and red),

but if not all three colors are present, comparison with B-mode image

is helpful. Elastography systems and the applications themselves

continue to evolve; new tools and new evidence will likely emerge.

We anticipate that the direction of development, imaging methods,

and diagnostic approaches will change in the future.

T7-16-IN09
Elastography for Intravascular Ultrasound
Chih-Chung Huang

National Cheng Kung University, Taiwan

The ability to measure the elastic properties of plaques and vessels

would be useful in clinical diagnoses, particularly for detecting a vulner-

able plaque. This study demonstrates the feasibility of intravascular
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ultrasound (IVUS) elasticity imaging—combining acoustic radiation

force impulse (ARFI) imaging and shear-wave elasticity imaging

(SWEI)—for detecting the distribution of stiffness within atheroscle-

rotic arteries in vitro. A dual-frequency IVUS transducer with two

elements was used to induce the propagation of a shear wave (by the

8.5-MHz pushing element), which could be simultaneously monitored

by the 31-MHz imaging element. The ARFI and SWEI images were re-

constructed by measuring the quantified values of peak displacements

and the wave velocity of shear wave propagation, respectively. System

performance was verified using gelatin phantoms. The phantom results

demonstrate that the small stiffness changes with difference of shear

modulus of 1.6 kPa can be detected in both ARFI and SWEI images.

Moreover, stiffness distributions of atherosclerotic aortas from rabbits

were obtained, for which the peak displacement and the shear-wave ve-

locity were 2.6�4.3 mm and 0.26�0.32 m/s, respectively, in lipid-rich

plaques, and 0.8�1.2 mm and 3.28�3.45 m/s in the arterial walls. These

results indicate that IVUS elasticity imaging can be used to distinguish

the elastic properties of plaques and vessels.

T7-16-IN10
Elastography of the GI Tract
Odd Helge Gilja, Prof., MD, PhD

National Centre for Ultrasound in Gastroenterology Haukeland

University Hospital, Bergen, and Department of Clinical Medicine,

University of Bergen, Norway

Elastography is a relative new technique that depicts the stiffness of

tissue and is already used in clinical practice for several indications.

Guidelines and recommendations of the different techniques and clinical

applications was published by EFSUMB. Elastography and strain imag-

ing has also been suggested as a tool for assessing diseases of the gastro-

intestinal tract.

The bowel wall is a thin structure, which does not make it the ideal

organ to be studied with elastography. However, pathology of the GI

tract such as inflammation or tumour causes bowel wall thickening

and often reduces motility and luminal contents in the affected area

which may facilitate strain imaging. There is evidence for the use of

elastography in endorectal ultrasonography, but the evidence for trans-

abdominal elastography of the bowel is sparse. However, some recent

studies suggest that it can be used to differentiate between fibrotic and

inflammatory stenosis in Crohn’s disease. In patients with a stricture

of the bowel and resultant bowel obstruction, it is important to determine

if there is active inflammation at the site of stricture or if the obstructed

segment is fibrotic. Using elastography, the active inflammatory compo-

nents will be softer whereas the fibrotic stricture will appear stiffer.

Accordingly, one may apply elastography to evaluate stiffness of the ste-

notic area, thus providing more clues to the fibrous content of the

stricture.

In conclusion, elastography may become a relevant clinical tool, but

we need more studies to determine its usefulness in the management of

patients with GI diseases.
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T7-16-IN11
US-Elastography in Breast and Thyroid: How,
When, Why?

Vito Cantisani, MD, PhD

EFSUMB, Italy

By assessing hardness as indicator of malignancy, elastography has

recently become an additional tool for thyroid and breast nodules differ-

entiation and nowadays also in evaluation of diffuse thyroid diseases, in

combination with baseline ultrasound and FNAC. The different tech-

niques of elastography applied to the thyroid and breast based their anal-

ysis on two different types of compression force. Free hand compression

force includes the strain elastography (SE), with its qualitative and semi

quantitative variants and the q-static analysis that uses the pulsation of

the carotid artery (ECI index). The quantitative approach with compres-

sion induced by an acoustic pulse of the probe includes shear wave elas-

tography (SWE) and Acoustic Radiation Force Impulse. Main features,

diagnostic accuracy and main recognized limitations of different elasto-

graphic techniques, suggesting how we can improve their diagnostic

performance according the most updated Guidelines will be presented.

T7-16-IN12
Testicular Elastography
Leandro Fernandez, MD

Laboratorio de Ecograf�ıa Avanzada, Instituto M�edico La Floresta,

Caracas, Venezuela

Palpation to estimate the consistency or hardness of a lesion is a diag-

nostic method practiced in Egypt in 2600 BC and Elastography offers a

‘‘Virtual Palpation’’. This technique provides a visual representation of

the tactile information conventionally obtained by physical palpation of

the tissue. aFor the better understanding Is necessary to define some

terms; Elasticity: ability of an object to deform or bend under pressure.

Stiffness: rigidity, inability to deform under pressure. Strain: amount of

deformation of the tissue and It is calculated as the change in distance

between two points divided by the initial distance. Compression Source:

is the way that the tissue is compressed.

We know that malignant tumors are hard and by the depiction of this

characteristic with the use of Elastography, the clinician can be alert

about the high probability of carcinoma of testis, the patient could

have. Goddi published a Sensitivity 87.5%, Specificity 98.2%, Predic-

tive + 93.3%, Predictive - 96.4%, Accuracy 95.8% for differentiating

benign from malignant lesions. The testis can be evaluated by using

qualitative and quantitative elastography, which will depend on the

type of technique available at the ultrasound department. Elastography

is a promising method for the evaluation of testicular masses and in a

short time, it will be used routinely on clinical practice.

T7-16-IN13
Spatial-Dependent Mechanical Properties of the
Heel Pad by Shear Wave Elastography

Chung-Li Wang, Che-Yu Lin, Pei-Yu Chen, Yio-Wha Shau, Hao-chih Tai

National Taiwan University

The heel pad plays an importante role in gait, and its biomechanical

behavior and functionality are determined by its specialized architecture

andmechanical properties. The purpose of this study was to apply super-

sonic shear wave elastography, an ultrasound-based noninvasive modal-

ity that can quantitatively estimate the shear stiffness of the tissue, to

investigate the spatial-dependent mechanical properties of the heel

pad. Measurements were conducted in 40 heel pads of 20 normal
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participants aged between 20 and 30 years by shear wave elastography.

The continuous change in local shear stiffness of the heel pad along the

depth direction of the heel pad was measured. The result showed that the

mechanical properties of heel pad were highly heterogeneous but fol-

lowed a simple and specific pattern that local heel pad shear stiffness

was highest beneath the plantar skin and decreased continuously with

increasing depth. This finding provides a better understanding of the

heel pad biomechanics and basis for further investigation of the hetero-

geneous properties of the heel pad.

Free Paper

OPT7-001
Us Elastography Using Carotid Artery Pulsation
May Increase the Diagnostic Accuracy for Thyroid Nodules

with Us - Pathology Discordance

Yoon Joo Cho, Eun Ju Ha

Department of Radiology, Ajou University School of Medicine, South

Korea

Objectives: To prospectively evaluate the diagnostic performance of ul-

trasound elastography (USE) using carotid arterial pulsation and to

determine interobserver and intraobserver agreements of USE for thy-

roid nodules.

Methods: US examination and USE using carotid artery pulsation were

performed in 148 patients with 173 nodules in a prospective design. The

US features and elasticity contrast index (ECI) were assessed by

observer 1 and the ECI was reassessed by observer 2. ROC curve anal-

ysis was performed to evaluate the diagnostic performance and to

compare the AUC (Az) values of gray-scale US, ECI, and a combined

assessment. Intraclass correlation coefficient (ICC) value was used to

evaluate the interobserver and intraobserver agreements in the measured

ECI values.

Results: Among a total of 173 nodules, 95 nodules were malignant and

78 nodules were benign. The mean ECI was significantly higher in ma-

lignant nodules (3.1 6 1.5) than in benign nodules (1.7 6 0.8) (p ,
0.001). The Az values of each dataset were 0.768 (95% CI, 0.698–

0.828) for gray-scale US, 0.695 (0.621–0.763) for ECI, and 0.782

(0.713–0.841) for a combined assessment. ICC for interobserver agree-

ment was 0.96 (p , 0.001), and for intraobserver agreement were 0.97

(p , 0.001) and 0.98 (p , 0.001) for observer 1 and 2, respectively.

Excellent interobserver and intraobserver agreement was found in thy-

roid USE.

Conclusions: USE using carotid artery pulsation may have a potential

role to increase the diagnostic accuracy for nodules with US-pathology

discordance with reproducible results.

OPT7-002
Breast Cancer Imaging by Color Doppler Shear
Wave Elastography

Yoshiki Yamakoshi,1 Takahito Nakajima,2 Mayuko Yamazaki,1

Kana Taniuchi,1 Yoshino Ishimori,1 Ren Koda1

1Graduate School of Science and Technology, GunmaUniversity, Japan,
2Graduate School of Medicine, Gunma University

Objectives: In shear wave elastography, complicated shear wave wave-

front caused by the reflection, refraction, and diffraction at the tissue

boundary degrades the accuracy of velocity measurement. If the shear

wave wave-front is visualized in real-time, the accuracy increases

because the velocity is estimated along the shear wave propagation di-

rection. Moreover, observed wave-front pattern provides valuable infor-

mation about tissue structure, which makes the detection of the stiff part

easier.
Methods: We have proposed a novel shear wave elastography (Color

Doppler Shear Wave Imaging: CD SWI) [Y.Yamakoshi, et al. IEEE

tans on UFFC. 64, 340 (2017)]. Continuous shear wave of a frequency

that is n/4 (n being an odd number) times the PRF is introduced from

the tissue surface. Then, the shear wave wave-front appears simulta-

neously as a stripe pattern on conventional ultrasound color Doppler im-

age. This cost-effective shear wave elastography is implemented on

ACUSON S3000 (Siemens). The shear wave frequency is 235.3Hz.

Results: Shear wave velocity measured by CD SWI was compared with

that by ARFI for breast phantom. Shear wave velocities by two methods

showed good correlation, but the standard deviation of CD SWI was

42% of that of ARFI. Malignant lesions were imaged by CD SWI as

an area with high shear wave velocity. Inherent shear wave propagation

around a malignant lesion was also observed.

Conclusions: It is suggested that a combination of shear wave image of

CD SWI and B-mode image improves the sensitivity in detection of ma-

lignant lesions in breast tissue.

OPT7-003
A Large Scale Validation of Two-Dimensional
Shear Wave Elastography in the Diagnosis of Liver Fibrosis

Progression in Patients with Chronic Hepatitis B

Hong Ding,1 Ying Lin,2 Yuan Zhuang,1 Yue Zhang,1 Wenping Wang1

1Department of Ultrasound, Zhongshan Hospital and Shanghai Institute

of Medical Imaging, Fudan University, China, 2Department of

Ultrasound, Fuzhou Second Hospital of Xiamen University

Objectives: Two-dimensional shear wave elastography (2D-SWE) is a

noninvasive approach for staging chronic liver diseases. Our previous

published study had established the cut-off value of 2D-SWE in the

diagnosis of significant fibrosis (7.2 kPa), severe fibrosis (9.2 kPa),

and cirrhosis (10.4 kPa) based on 304 patients with chronic hepatitis

B (CHB). The aim of this study is to validate the value of 2D-SWE in

assessing liver fibrosis progression and to compare its diagnostic accu-

racy with serological fibrosis indices involving aminotransferase/

platelet ratio index (APRI), fibrosis index based on the 4 factors (FIB-

4), King’s score and Forns index.

Methods: From July 2015 to January 2017, 639 subjects who under-

went partial hepatectomy were enrolled in the study and they were

divided into S0–S4 groups by using resected liver specimen. There

were 535 males and 104 females with an average age 54.1610.7

yrs (19-82 yrs). All patients were examined with 2D-SWE (Aixplorer

ultrasound system) and serological testing preoperatively to obtain

liver stiffness measurements (LSMs) and values of serum fibrosis

models. Performance of noninvasive methods was analyzed for vali-

dation with areas under the receiver operating characteristic curve

(AUCs).

Results: Intraobserver agreement of intraclass correlation coefficient

was 0.943 for the five measurements of liver stiffness. Mean values of

LSMs were 5.5261.15 kPa (n533), 6.5161.09 kPa (n574),

7.9560.81 kPa (n5107), 9.4161.32 kPa (n5135), and 14.5563.50

kPa (n5290) for the fibrosis S0, S1, S2, S3, and S4 groups, respec-

tively. When the optimal cutoff values of 2D-SWE were applied for

S2-4 fibrosis stages, AUCs in predicting significant fibrosis, severe

fibrosis and cirrhosis were 0.970, 0.971 and 0.979, respectively. All

noninvasive approaches were statistically significantly related to he-

patic fibrosis stage (P,0.05). When compared with four serological

fibrosis indices, 2D-SWE showed significantly higher AUCs than

four serum fibrosis indices in predicting significant fibrosis, severe

fibrosis and cirrhosis (P , 0.05 for all).

Conclusions: The large scale validation shows that 2D-SWE is an

effective approach in predicting significant fibrosis, severe fibrosis,

and cirrhosis in CHB patients with notably higher diagnostic accu-

racy than serum fibrosis models.
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OPT7-004
Liver Stiffness Measurements with Supersonic
Shearwave Elastography in the Preoperative Evaluation

of the Liver Fibrosis for Infants with Biliary Atresia

Luyao Zhou

Department of Medical Ultrasonics, The First Affiliated Hospital, Sun

Yat-sen University, China

Objectives: To investigate the value of Supersonic shear-wave elastog-

raphy (SSWE) in the assessment of hepatic fibrosis in patients with

biliary atresia (BA) and to analyze factors that might influence the

SSWE value.

Methods: The ethics committee approved this study, and informed

parental consent was obtained. From January 2012 to January 2016,

sixty-seven infants with BA who preoperatively had SSWE measure-

ments and consequently underwent Kasai portoenterostomy were ruled

in. All patients were also underwent preoperative serologic testing.

Interoperative liver specimens were reviewed in a blinded manner by

two pathologists using METAVIR criteria. SSWE measurements were

correlated with pathological results, age and serologic testing result-

s.Performance of SSWE in differentiating liver fibrosis was determined

by using areas under the receiver operating characteristic curve (AUCs).

Results: The SSWE value of F0 (n51), F1 (n516), F2 (n528),

F3 (n518), F4 (n54) was 8.2Kpa，11.0（8.4-12.2）Kpa，12.6

(10.1-13.9）Kpa，16.6（14.7-24.0）Kpa, 20.3（13.4-37.2）Kpa,

respectively. SSWE value were significantly correlated with g-gluta-

myltranspeptidase (P50.010), age(P＜0.001) and liver fibrosis P＜
0.001). Logistic regression analysis demonstrated that liver fibrosis(P

＜0.001) and age（P50.033）were significantly associated with

SSWE. The AUC for differentiating severe fibrosis or greater ($F3)

was 0.896, with an optimal cutoff value of 13.2 Kpa.

Conclusions: Preoperative SSWE measurements for infants with

BA could be used as a noninvasive tool for prodicting severe fibrosis

or geater ($F3). However, SSWE value might be influenced by

infant’s age.

OPT7-005
The Effects of Normothermic Ex-Situ Perfusion on
Liver Elasticity Measurements Using Shearwave

Elastography

Andrew McNeill,1 R. S. Figueiredo,2 B. Stenberg,3 A. Sewpaul,2

D. M. Manas,2 S. A. White,2 C. H. Wilson2

1Department of Radiology, Freeman Hospital, UK, United Kingdom,
2Department of Hepatobiliary Surgery, Freeman Hospital, UK,
3Department of Radiology, Ultrasound, Freeman Hospital, UK

Objectives: Ex situ liver perfusion offers the potential to ‘‘recondition’’

organs prior to transplantation. Vasoconstriction during cold storage

may be reduced by perfusion, which in turn, should result in a ‘‘relaxa-

tion’’ of the liver and decreased stiffness. To our knowledge this is the

first report of direct shearwave elastography measurements in human

ex-vivo livers on machine perfusion.

Methods: 9 human livers declined for transplantation underwent ex-

vivo normothermic perfusion with a red-cell based perfusate at fixed

pressures (arterial pressure 75 mmHg, portal pressure 5 mmHg). Shear-

wave elastography (ElastPQ, Philips healthcare) was performed at zero,

two and six hours in the centre of the right lobe. Six measurements were

made at each time interval and the velocities averaged. Other factors

were measured such as warm ischaemic time, lactate, bile production

and biopsies were taken at regular intervals.

Results: Shearwave elasticity measurements were achievable in all

livers. Elasticity mean at baseline was 1.932 m/s (SD 0.154 m/s), at

two hours 1.652 m/s (0.164 m/s) and at six hours 1.806 m/s (SD 0.137

m/s). Liver elasticity reduced between zero and two hours in almost
all livers (8 of 9 livers) and then rose again between two and six hours

(6 of 9 livers). This suggests that normothermic perfusion is reducing

vasoconstriction and washing out the microcirculation making the liver

more compliant in the early phase, however, these effects are diminished

in long term perfusion.

Conclusions: Shearwave elastography of ex-vivo liver transplants is

possible and demonstrates a reduction of liver elasticity in the first

two hours of normothermic perfusion.

OPT7-006
Association of Lower Hardness Sonoelastography
of Quadriceps Muscle with Sarcopenia

Ying-Chou Chen, Chi-Hua Ko, Jia-Feng Chen, Chung-Yuan Hsu,

Wen-Chan Chiu

Department of Rheumatology, Kaohsiung Chang Gung Memorial

Hospital, Taiwan

Objectives: Reduced muscle mass had associated with high mortality.

So it is urgent for simple techniques to early detection sarcopenia.

Our objective was to examine the validity of sonoelastography to predict

sarcopenia in osteoporotic patients. This study aimed to evaluate the as-

sociation of sonoelastography and dual-energy X-ray absorptiometry in

patients with sarcopenia and osteoporosis.

Methods: We conducted an observational study in Kaohsiung Chang

Gang Memorial Hospital. Sarcopenia was determined using a dual-en-

ergy X-ray absorptiometry. Sonoelastography was performed over mid

thigh over quadriceps muscle. We measure hardness and elastography

ratio of quadriceps over subcutaneous fat tissue. ROC analysis was

used to find best cut-off point.

Results: A total 78 (33 sarcopenia, 45 non-sarcopenia) patients were

enrolled. The mean age was 79.61 6 6.54 years in sarcopenia group

and 76.5166.58 in non-sarcopenia group(p50.05). Most patients

(91%) were women. Sonoelastography showed sarcopenia patients

had more soft than non-sarcopenia patients, furthermore the elastogra-

phy ratio of quadriceps over subcutaneous tissue was lower than

non-sarcopenia patients. When the cut points determined by receiver

operating characteristic (ROC) curve analysis were applied, The best

cut-point of hardness was 75.28%(sensitivity, 0.511; 1-specificity,

0.091), while the best cut-point of quadriceps over subcutaneous tissue

was 1.07 (sensitivity, 0.556; 1-specificity, 0.121).

Conclusions: Sonoelastography was easily applicable in patients with

sarcopenia and osteoporosis. Using hardness content and elastography

ratio of quadriceps over subcutaneous ratio render more information

of muscle character. Early detection of sarcopenia with sonoelastogra-

phy in patients with osteoporosis afford future trend of preventive

medicine in geriatric patients.

OPT7-007
Real-Time Elastography for the Diagnosis of Liver
Fibrosis in Chronic Hepatitis B

Xi Chen

Department of Ultrasound, Xi Jing Hosipital, China

Objectives: Liver fibrosis is the pathological basis of many chronic liver

diseases. Therefore, it is very important to provide an accurate assess-

ment of the degree of liver fibrosis for diagnosis of the disease, and in

patients with chronic viral hepatitis, select appropriate antiviral therapy

and predict prognosis. Real-time elastography (RTE) is a novel noninva-

sive ultrasonography modality for measuring liver elasticity that has

been recently applied to the quantitiative assessment of liver fibrosis.

The ratio of the elastic strain of liver to the elastic strain of intercostal

muscle has been determined using RTE. The aims of this study were,

first, to evaluate the accuracy of the quantitative assessment of liver

fibrosis in patients with chronic viral hepatitis B by calculating the

elastic strain ratios determined for different stages of liver fibrosis;



S92 Ultrasound in Medicine and Biology Volume 43, Number S1, 2017
second, to compare the accuracy among elastic strain ratios, laboratory

parameters aspartate transaminase platelet ratio index (APRI) and Forns

index for classifying stages of liver fibrosis in patients using liver biopsy

the gold standard.

Methods: Liver biopsies, blood testing, and RTE was performed in 71

patients with chronic viral hepatitis B and liver cirrhosis. The ratio of

the elastic strain of liver tissue to that of muscle tissue was determined

and correlated with the stages of histological fibrosis and results of lab-

oratory examinations.

Results:There was a highly negative correlation between the elastic

strain ratio and stages of histological fibrosis (Spearman’s correla-

tion coefficient r 5 -0.702，p , 0.001). There was a high correla-

tion observed between decreasing elastic strain ratio and increasing

stage of fibrosis. With significant liver fibrosis (Scheuer score [S] $

S2) and cirrhosis (S 5 S4) as diagnostic criteria, the areas under the

receiver operating characteristics curve (AUC) of elastic strain ra-

tios were 0.863 and 0.797 respectively. The AUC for significant

fibrosis was higher than the AUC for blood parameters used to di-

agnose significant liver fibrosis. The elastic strain ratio cutoff

values of 1.10 and 0.60 were identified as diagnostic of significant

fibrosis and cirrhosis, respectively, with sensitivities of 77.8% and

50.0%, respectively, and specificities of 80.0% and 96.7%,

respectively.

Conclusions: In summary, our results demonstrate that RTE can provide

improved diagnostic discrimination of significant liver fibrosis in

chronic viral hepatitis B patients, which is important for the manage-

ment of these patients. Blood parameters also proved to be have good

diagnostic value for differentiating severe liver fibrosis from cirrhosis;

therefore, the combination of RTE and laboratory tests may further

improve the sensitivity and specificity of the noninvasive assessment

of liver fibrosis. Further advances in elastography technology, as well

as large prospective studies that provide adequate statistical power

will better delineate the usefulness of elastography in the field of liver

disease.

OPT7-008
How Shear Wave is Generated by Acoustic
Radiation Force and Propagates in Kidney

Yuko Kanayama, Naohisa Kamiyama

Department of Ultrasound General Imaging, GE Healthcare, Japan

Objectives: We have experienced frequent failure of shear wave elas-

tography (SWE) on kidney. In our past investigation, the shear wave

(SW) arrival was unclear, or could not be distinguished from the back-

ground fluctuation in the displacement profile. In this study, we investi-

gated the physical mechanism of this phenomenon in detail. Here we

made three hypotheses: (1) Generated SW is obscured because of blood

flow, (2) Push-pulse cannot generate SW in kidney, (3) Complicated

structure with dense and fine renal vessels interferes with the propaga-

tion of SW.

Methods:We analyzed received IQ data of SWE for three excised swine

kidneys, a natural sponge (to mimic porous structure of the kidney), and

two healthy volunteers (liver and kidney). The swine kidneys and the

spongewere scanned in water. The ultrasound scanner used was LOGIQ

E9 (GE Healthcare) with a 3.5 MHz convex probe (C1-6-D). For the

volunteer scan, acoustic intensity of the push-pulse was varied between

three levels: same level as clinical recommendation, a half of it, and zero

(no push). When scanning livers, we included a large portal vein inten-

tionally for comparison. Acquired IQ data (echo signals of a series of

tracking pulses) were transferred into a PC and analyzed into the veloc-

ity distribution and its change over time after push-pulse insonification.

Those changes of velocity distribution were visually inspected, while

average velocity and standard deviation were calculated over time inside

the area of push-pulse insonification.
Results: For the swine kidney, SWE images were sufficiently homo-

geneous. IQ data analysis revealed an evident propagation of SW. For

the volunteer, typical velocity peak was observed in liver and kidney.

Amplitudes of SW were sufficient compared to the background fluc-

tuation by blood flow, and this fluctuation was larger in kidney than in

liver. At the same time, however, kidney contained many pixels

which indicate irregular velocity profiles. In those pixels, back-

ground velocity fluctuation was large, and therefore a typical pattern

of shear wave arrival was not recognized. Such signals were also

observed in a large portal vein. In addition, the shape of generated

SW was different between the two organs, especially in one of the

two volunteers. The region of excitation (area of deformation

induced by push-pulse) was wide and not smooth in kidney. The

sponge also presented such a rough velocity distribution, while the

average velocity induced by the push-pulse was comparable with

that for livers and kidneys. The background fluctuation in velocity

profile decreased with higher push-pulse intensity level in both liver

and kidney. This implies that the shear wave has an effect of pushing

blood flow out from its traveling area.

Conclusions: From all the above results, we concluded that all the three

hypotheses were reasonable. As for the second hypothesis, based on the

sponge experiment results, it is suggested that it is rather inhomoge-

neous and porous structure than vascularity that affects the appearance

of generated shear wave. Considering the result of swine kidney, howev-

er, the vascularity is thought to contribute to the characteristic structure

of kidney. The question remains why the clear SW generation was

observed in one volunteer’s kidney (and why not in the other’s). The dif-

ference in speed and pressure of the blood flow might be one of the

possible factors.

OPT7-009
Combination of Strain and Shear - Wave
Elastography Can Reduce the Unnecessary Biopsy

of Breast Lesions

Jing Han, Jianhua Zhou, Chuan Peng, Yini Huang, Qingguang Lin,

Fei Li, Qing Li

Department of Ultrasound, Sun Yat-Sen University Cancer Center,

China

Objectives: To compare strain elastography (SE), acoustic radiation

force impulse (ARFI)-inducing Virtual Touch Imaging (VTI) and Vir-

tual Touch Imaging Quantification (VTIQ) in the evaluation of ultra-

sound (US) Breast Imaging-Reporting and Data System(BI-RADS)

category 4 lesions.

Methods: A total of 267 patients with 278 BI-RADS category 4 lesions

(151 benign and 127 malignant) were evaluated with conventional B-

mode US, SE, VTI and VTIQ, implemented on a Siemens Acuson

S2000 ultrasound machine. The diagnostic performances including

area under the receiver operating characteristic curve (AUC), sensitivity,

specificity were evaluated.

Results: Overall, VTIQ alone showed the highest AUC (0.904), which

was significantly higher than EI (0.824) (p50.0108), VTI (0.843)

(p50.0442), VTIQ plus VTI (0.822) (p50.0099), VTIQ plus EI (0.79)

(p50.0006) and VTI plus EI (0.761) (p50.0001). In lesions , 1 cm,

the AUC for VTIQ, VTI and EI were similar (0.913, 0.881 and 0.802,

p.0.05) , while VTI showed higher sensitivity than VTIQ (100% vs

92%) and VTIQ showed higher specificity than VTI (85% vs 68.3%).

With the combination of VTI and VTIQ, 68.3% BI-RADS 4A lesions

were downgraded with only one carcinoma in situ, while 86.7% were

downgraded with 6 malignancies when using VTIQ alone.

Conclusions: VTIQ had the highest diagnostic performance in evalu-

ating BI-RADS 4 lesions. In small lesions(, 1 cm), VTI achieved higher

sensitivity than VTIQ and EI. The combination of VTIQ andVTI has the

potential to reduce unnecessary biopsies for BI-RADS 4A lesions.
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OPT7-010
Evaluation of Liver Ablation Using Two-Dimensional
Shear-Wave Elastography in the Rabbit Liver Model

Liya Su

Department of Medical Ultrasound, First affiliated hospital of Sun

Yat-sen University, China

Objectives: To explore the Shear Wave Elastography (SWE) cut-off

value of the radiofrequency (RF) ablations and the optimal scale of

SWE to delineate the ablation zone.

Methods: The Institutional Animal Care and Use Committee approved

this study. The livers of 30 healthy rabbits were radio-frequency ablated.

Conventional ultrasound, contrast enhanced ultrasound (CEUS) and

two-dimensional SWE were performed to depict the ablation zone 1h,

2h, 3h, 1d, 7d and 28d after ablation (six groups, five rabbits for each

group). Then the livers were harvested for NADH staining. SWE param-

eters, elasticity distribution, SWE min of the ablation zone and SWE

max of the liver tissue beside the ablation boundary were measured.

The Receiver Operating Characteristic Curve was obtained to calculate

the SWE cut-off value of the ablation zone. Reset the scale of SWE im-

age according to the cut-off value. The overlap percent between elastic-

ity maturation region of SWE image and non-enhanced region of CEUS

image was assessed.

Results: Highest SWE value was found in the center and that

decreased gradually to the peripheral. Non-enhanced regions in

CEUS images overlapped well with the ablative tissue in NADH im-

ages in 96% specimens. The SWE cut-off value of ablative tissue

was 49 kPa – 50 kPa. The elasticity maturation region in SWE image

with scale of 50 kPa well delineated the non-enhanced region of the

CEUS image in 88% specimens.

Conclusions: There was regular elasticity distribution in the ablation

area. The SWE cut-off value of ablative tissue is 49 kPa – 50 kPa. The

optimal scale for SWE to delineate the ablation zone is 50 kPa.

OPT7-011
Association between Preoperative Us, Elastography
Features and Prognostic Factors of Papillary Thyroid

Cancer with Brafv600E Mutation

Junmei Xu, Yaqing Chen

Department of Ultrasound, Xinhua Hospital Affiliated to Shanghai

Jiaotong University School of Medicine, China
Objectives: To investigate the value of US and elastography to predict

prognostic factors of papillary thyroid cancer (PTC) in positive

BRAFV600E Mutation group.

Methods: This prospective study was institutional review board

approved; informed consent was obtained. This study included 116 pa-

tients (mean age, 50 years; range, 23–77 years) with 116 pathologically

proven PTCs. Conventional US, US elasticity imaging (EI), and Virtual

Touch tissue imaging (VTI) and Virtual Touch tissue quantification

(VTQ) of acoustic radiation force impulse (ARFI) imaging were per-

formed for each nodule before surgery. Multivariate logistic regression

analysis was performed to assess 23 independent variables for prog-

nostic factors prediction. Diagnostic performance was evaluated with

receiver operating characteristic (ROC) curve analysis.

Results: Forty-two (36.2%) of 116 PTC patients with BRAFV600EMu-

tation had central lymph node metastasis (LNM). Nine (7.8%) and fifty-

six (48.3%) had lateral lymph node metastasis (LNM) and extrathyoidal

extension (EE), respectively. In multivariate logistic regression ana-

lyses, rich internal flow (odds ratio [OR]: 6.66; 95% confidence interval

[CI]: 1.97, 22.53) was the best predictor for central LNM, followed by

male sex (OR: 4.22; 95% CI: 1.65, 10.74), halo sign absence (OR:

2.78; 95% CI: 1.09, 7.08) (all P, 0.05). VTQ ratio (OR: 1.57; 95%

CI: 1.08, 2.29) was the only predictor for LLNM (P5 0.02). Rich inter-
nal flow (OR: 6.33; 95% CI: 2.00, 20.03) was the strongest predictor for

EE, followed by male sex (OR: 3.29; 95% CI: 1.27, 8.50), halo sign

absence (OR: 2.90; 95% CI: 1.16, 7.27), and VTQ ratio (OR: 1.63;

95% CI: 1.11, 2.39) (all P, 0.05). EI were not significantly associated

with prognostic factors in positive BRAFV600E Mutation group

(P. 0.05).

Conclusions: ARFI imaging and conventional US are both promising

techniques in predicting prognostic factors in PTC patients with

BRAFV600EMutation, which has a potential to avoid unnecessary ther-

apeutic neck dissection in high-risk PTC patients.

OPT7-012
Use of Acoustic Radiation Force Impulse
Elastography to Predict Acute Pancreatitis:

A Case-Control Study

Kaun-Chih Chen,1 Tien-Yu Huang,1 Cheng-Kuan Lin,1 Tzong-Hsi Lee,1

Chien-Chu Lin,1 Meng-Tzu Weng,1 Hsiu-Po Wang,2

Chen-Shuan Chung1

1Department of Internal Medicine, Far Eastern Memorial Hospital,

Taiwan, 2Department of Internal Medicine, National Taiwan University

Hospital

Objectives: Diagnosis of uncomplicated acute pancreatitis (AP) by

trans-abdominal ultrasonography is not sensitive. We try to demonstrate

the potential value of acoustic radiation force impulse (ARFI) elastogra-

phy on prediction of AP.

Methods: We performed ARFI elastography (Siemens Acuson

S2000� ultrasound system: median value of 3 valid measurements

and median value, meters/second (m/s)) on 20 AP patients and 43 con-

trol patients who received ultrasonography for indications other than

AP (non-AP group) between March 2016 and March 2017. Measure-

ment of ARFI at pancreatic body was carried out via transhepatic

route. The ARFI mean values, clinical and laboratory data of two

groups were analyzed.

Results: More male patients was noted in AP group (male 80.0% vs.

37.2%, p50.002).The mean age of AP and non-AP groups were

42.80 6 10.67 years and 49.70 6 15.79 years (p50.08), respectively.

Etiologies for AP were alcohol (13/20, 65%), followed by biliary tract

stones (3/20, 15%), hypertriglyceridemia (2/20, 10%), and unknown

cause (2/20, 10%). Most (18/20, 90%) of ARFI elastography in AP

group were performed within 24 hours after the hospitalization. The

mean values of ARFI in AP and non-AP groups were 1.88 6 0.72

m/s and 1.136 0.29 m/s (p,0.001), respectively. Higher ARFI values

were found in alcohol (2.08 6 0.80, p,0.001) and hypertriglyceride-

mia (1.66 6 0.10, p50.003) related AP than controls. Using cut-off

value of ARFI 1.32 m/s for diagnosis of AP had sensitivity and spec-

ificity of 85.0% and 79.1%, respectively (AUC ROC 0.86). ARFI elas-

tography had no value in prediction of serum lipase level (P50.412),

BISAP score (P50.936) and the length of hospitalization days

(P50.831).

Conclusions: Higher ARFI was found in AP patients, especially for

alcohol and hypertriglyceridemia related causes. However, the value

of ARFI was not associated with clinical severity. Further study with

larger number of study subjects is warranted to demonstrate the diag-

nostic and prognostic role of ARFI elastography in AP patients.

OPT7-013
What Happened with Liver Stiffness Values
Assessed by Means of Transient Elastography in Patients

with HCV Liver Cirrhosis after DAATreatment

Ioan Sporea,1 Raluca Lupusoru,1 Ruxandra Mare,1 Alina Popescu,1

Speranta Iacob,2 Liana Gheorghe,2 Alin Lazar,1 Roxana Sirli1

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’,

University of Medicine and Pharmacy, Timisoara, Romania, 2Fundeni
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Clinical Institute, Bucharest, Romania, Center of Digestive Diseases

and Liver Transplantation

Objectives: Liver stiffness (LS) measurements by Transient Elastogra-

phy (TE) has been widely accepted as a tool for fibrosis assessment. The

aim of this study was to assess LS dynamics in a group of patients with

HCV liver cirrhosis after DAA treatment.

Methods: This bicentric clinical trial included 276 patients with

compensated HCV cirrhosis (all genotype 1b), who received DAA for

12 weeks. All patients were evaluated by means of TE at the beginning

and at the end of treatment (EOT), and one subgroup (180 patients) also

12 weeks after EOT, all of them with sustained viral response (SVR 12),

and another subgroup (55 patients) also at 24 weeks after EOT (SVR

24). Reliable LS measurements (LSM) were defined as median value

of 10 valid LSM, with IQR,30% and SR$60%. Both M and XL probes

were used. For diagnosing cirrhosis we used a cut-off value of 12 kPa as

proposed by the Tsochatzis meta-analysis. We considered a decrease or

increase of more than 10% in LSM as being significant.

Results: Out of 276 subjects, reliable measurements were obtained in

92.7%, so that the final analysis included 256 patients. The mean LS

values decreased significantly after DAA: 25 611.7 kPa vs. 22.5612.

kPa (p50.009). Most patients, (59.7% - 152/256) presented more than

10% decrease in LS values, 23% (59/256) had stable LS values, while

in 17.3% (45/256) cases, the LS values increased.In the subgroup of

180 patients where LSM were also performed 12 weeks after EOT

(SVR 12), the mean LS values were significantly lower 12 weeks after

EOT as compared to baseline: 20.3610.8 kPa vs. 25.5611.4 kPa

(p,0.0001) and also as compared to EOT: 20.3610.8 kPa vs.

22.8612.2 kPa, (p50.04). In the subgroup of 55 patients wher LSM

were also performed 24 weeks after EOT (SVR 24), the mean LS values

were significantly lower at SVR 12 and SVR 24 as compared to EOT

(18.7 6 8.2 kPa vs. 21.6 6 7.7 kPa, p50.05 and 18.3 6 6.6 kPa vs.

21.6 6 7.7 kPa, p50.01).

Conclusions: In our group mean liver stiffness values evaluated by TE

significantly decreased after antiviral treatment at SVR 12 and SVR 24,

as compared to EOT. Overall, in our study almost 60% of patients had

EOT liver stiffness values lower than at baseline, at SVR 12 almost

75% of patients had liver stiffness values lower than at baseline and at

SVR 24 almost 77% of patients had liver stiffness values lower than

at baseline.

OPT7-014
The Efficiency of Shear Wave Elastography
Evaluation in Determining the Malignity Potential of Solid

Thyroid Nodules

Alpaslan Yavuz,1 _Ibrahim Akbudak,1 Rıfkı €Ucler,2 Mesut €Ozg€okce,1

Harun Arslan,1 Abdussamet Batur1

1Department of Radiology, Yuzuncu Yil University Medical, Turkey,
2Department of Endocrinology, Yuzuncu Yil University Medical

Objectives:To evaluate the efficiency of quantitative shear-wave elasto-

graphic ultrasound evaluation in determining the malignity potential of

solid thyroid nodules.

Methods: In period between September 2014 and January 2016, 191

solid thyroid nodules of 189 patients who had referred from endocri-

nology clinic of our institution were enrolled in this study. The volumes,

gray-scale ultrasound features andmean quantitative shear-wave-elasto-

graphic data of the nodules were recorded. Acoustic-radiation-force-im-

pulse (ARFI) method was used for shear-wave evaluation. The

fine-needle-aspiration (FNA) and the pathologic results of the operated

patients were statistically analyzed with the shear-wave-elastography

findings.

Results: In 189 patients, 159 were female and 30 were male. The cyto-

pathologic results were with benign in-nature, with athypic-cytology

and with malign or suspiciously malign in-nature or suspicion of malig-
nity in 117, 28 and 21 nodules, respectively. The specimen from FNA

was insufficient in 25 nodules. 34 nodules of 33 enrolled patients

were operated. The cut-off-values in terms of mean-shear-wave-velocity

value of nodules for differentiating the benign nodules from malign le-

sions were 2,735 m/s and 2,740 m/s in terms of FNA cytopathology and

post-operative histopathology results, respectively (with 81.0 % sensi-

tivity, 82.6% specificity; and 83.3% sensitivity, 93.7% specificity).

Conclusions: Quantitative shear-wave-elastography evaluation is

concluded to be an effective, non-invasive and practical imaging modal-

ity in considering the malignity potential of solid thyroid nodules.

OPT7-015
Elastoscan to Differentiate Benign from Malignant
Thyroid Lesions and Correlation with Cold Nodule in

Thyroid Scan and Histopathology

AKM Fazlul Bari, Sadia Salam

Ultrasound and Color Doppler, National Institute of Nuclear Medicine

And Allied Sciences, Bangladesh Atomic Energy Commission, Dhaka,

Bangladesh

Objectives: The aim of this study to assess the efficacy of Elastoscan in

differentiating thyroid nodules and accuracy to detect thyroid cancer in

comparison to cold nodule in radio-isotop thyroid scan and

Histopathology.

Methods:All 43 patients were evaluated first by ultrasound, Elastoscan,

radio-isotop thyroid scan and histopathology. Strain Elastoscan done to

assesses the elastic properties of tissues by analyzing tissue strain that

used here. Strain ratio less than 5 considered as benign and higher

than 5 considered as malignant. Radioisotope thyroid scan done to

detect cold nodule. Thyroidectomy done and histology was used as

gold standard.

Results: Elastography shows malignancy in 9(21%), intermediate in

11(26%), benign in 23(53%) patients. Cold nodule in 32(74%), hot

nodule in 5(11%) ,warm nodule in 6(14%) patients in Radio-isotop

scan. Out of these 32 patients 28 benign and 4 patients malignancy in

Elastography and 3 patients in Biopsy. Out of 9 patients 7 patients

show malignancy in Biopsy. Out of 11 patients 9 show malignancy in

Biopsy. Histopathology shows among this 43 patients 13 papillary can-

cer, 2 follicular cancer, 1 medullary cancer, 20 hyperplasia and 7

adenomas.

Conclusions: In this study 12% cold nodulemalignant in Elastoscan and

9% cold nodule malignant in histopathology. This study shows speci-

ficity of Elastoscan is 85.2, sensitivity 100, accuracy 90.7, Positive pre-

dictive value 80 and negative predictive value100 but specificity of

biopsy is 100.

OPT7-016
Shear Wave Elastography of the Breast Lesions:
Quantitative Analysis of the Heterogeneous Elasticity

Improves the Diagnosis Performance

Jianhua Zhou, Yini Huang, Jing Han, Fei Li, Jianwei Wang, Anhua Li

Department of Ultrasound, Sun Yat-Sen University Cancer Center,

China

Objectives: To evaluate whether addition of quantitative analysis of the

heterogeneous elasticity (Ehetero) could improve the diagnosis perfor-

mance of shear wave (SW) elastography in breast cancers.

Methods: From October 2015 to February 2017, 239 patients with 255

breast lesions (126 benign, 129 malignant) were enrolled in this study.

All lesions were evaluated with ultrasound Breast Imaging Reporting

and Data System (BI-RADS) and VirtualTouch IQ shear wave elastog-

raphy. Three region of interests were placed over the highest stiffness or

lowest stiffness area of the lesions to measure the SW velocity (SWV),

respectively. Eheterowas determined as the difference between the aver-

aged highest SWV and lowest SWV. The diagnosis performances



Abstracts S95
including area under the receiver operating characteristic curve (AUC),

sensitivity, specificity, positive and negative likelihood ratio were deter-

mined for BI-RADS, SWVmax and Ehetero.

Results: Ehetero showed the highest AUC (0.953; 95% confidence in-

terval [CI]: 0.924 - 0.983), which was higher than SWVmax (0.938;

95% CI: 0.908 - 0.968) (P,0.001) and BI-RADS (0.705; 95% CI:

0.662 - 0.748) (P,0.001), with a positive likelihood ratio of 19.53

(95% CI: 8.9 - 42.7) and a negative likelihood ratio of 0.07 (95% CI:

0.04 - 0.10). The sensitivity of Ehetero was 93.02% (95% CI: 87.2% -

96.8%), which was significant higher than SWVmax (83.72%, 95%

CI: 76.2% - 89.6%) (P,0.001), while therewas no significant difference

for the specificity between Ehetero (95.24%, 95% CI: 89.9 - 98.2) and

SWVmax (92.86%, 95% CI: 86.9 - 96.7) (P50.375).

Conclusions: Quantitative analysis of the heterogeneous elasticity can

improve SWelastography sensitivity in breast cancer detection, without

losing of specificity.

OPT7-017
Qualitative Analysis with Virtual Touch Tissue
Imaging & Quantification for Differential Diagnosis

of Breast Lesions Compared with Quantitative Analysis

Weiwei Ren,1 Xiaolong Li,1 Yaping He,1 Dan Wang,1 Boji Liu,1

Chongke Zhao,1 Huijun Fu,2 Huixiong Xu1

1Department of Medical Ultrasound, Shanghai Tenth People’s Hospital,

China, 2Department of Pathology, Shanghai Tenth People’s Hospital

Objectives: To evaluate the diagnostic performance of Virtual Touch

Tissue Imaging ＆Quantification (VTIQ) for differential diagnosis of

breast lesions, using a new qualitative analysis (i.e. the elasticity score

in the travel time map) compared with quantitative analysis.

Methods: From June 2014 to July 2015, 266 pathologically proven

breast lesions were enrolled in this study. The maximum, mean,

median, minimum, and standard deviation of shear wave speed (SWS)

values (m/s) were assessed. The elasticity score, a new qualitative

feature, was evaluated in the travel time map. The area under the

receiver operating characteristic (AUROC) curves were plotted to eval-

uate the diagnostic performance of both qualitative and quantitative an-

alyses for differentiation of breast lesions.

Results: Among all quantitative parameters, SWS-max showed the

highest AUROC (0.805; 95% CI: 0.752, 0.851) compared with SWS-

mean (0.786; 95% CI:0.732, 0.834; P50.094), SWS-median (0.775;

95% CI:0.720, 0.824; P50.046), SWS-min (0.675; 95% CI:0.615,

0.731; P50.000), SWS-SD (0.0738; 95% CI:0.712, 0.817; P50.074).

The AUROC of qualitative analysis in this study obtained the best diag-

nostic performance (0.871; 95% CI: 0.825, 0.909; P50.011), compared

with the best parameter of SWS-max in quantitative analysis.

Conclusions: The new qualitative analysis showed the superior diag-

nostic performance in the differentiation of breast lesions in comparison

with quantitative analysis.

OPT7-018
Shear Wave Based Ultrasound Elastographies
(SWE) Detection in HCC Patients with Liver Stiffness

and Main Related Factors

Yue Zhang, Guangbin He

Department of Ultrasound, Fourth Military Medical University, China

Objectives: Use Shear wave based ultrasound elastographies (SWE)

detection of Hepatocellular Carcinoma (HCC) in patients with liver

stiffiness, and find a effective, noninvasiveway to assess of HCC patient’

liver condition dignoses, explore the most related factors among age,

sex, Body Mass Index (BMI), patient’s living habit like alcohol, smoke,

and laboratory index as alanine aminotransferase (ALT), glutamic oxal-

acetic transaminase (AST).
Methods: We applied shear wave based elastography point quantifica-

tion (ElastPQ) in 71 HCC patients individuals to determine the impact

of liver location (segments I–VIII). The SWE was use for asses the liver

stiffness for abdomen examine in Xijing Hospital, Ultrasound Depart-

ment. Then we use c2-distribution, single factor regression analysis

and multi-factor regression analysis.

Results: Patients were dig noses as HCC (69 patients with HBV virus)

decided into different liver tissue fibrosis stage S0(8.70%), S1(7.25%),

S2(7.25%), S3(17.39%), S4(21.7%), respectively. The liver stiffness

mean value was significantly high (P50.026), Odds ratio(OR)54.490.

This SWE mean value (Mean) was the independent factor which may

cause HCC. Single factor regression analysis shows the most related fac-

tor in HCC patient’s liver SWE value were age(P,0.001),

ALT(P,0.001), AST(P,0.001). Multi-factor regression analysis pointed

that age and mean of SWE value are the key factor in HCC patients.

Conclusions: This research examined the major risk factors associated

with patients with HCC. The results showed that sex, age, ALT and

ASTas well as the Mean, Max, Min and SD of elastography were associ-

ated with the development of HCC.
OPT7-019
In How Many Patients We Will Misdiagnose
Esofageal Varices by Using the Baveno Vi Criteria?

Alina Popescu,1 Raluca Lupusoru,1 Roxana Sirli,1 Mirela Danila,1

Liana Gheorghe,2 Anca Trifan,3 Larisa Sandulescu,4

Cristina Cijevschi Prelipcean,3 Ciprian Brisc,5 Ioan Sporea1

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy Timisoara, Romania,
2Department of Gastroenterology, Carol Davila University of Medicine

and Pharmacy, Bucharest, 3Institute of Gastroenterology and

Hepatology Iasi, Grigore T. Popa University of Medicine and Pharmacy,

Iasi, 4Centre for Research in Gastroenterology and Hepatology, University

of Medicine and Pharmacy Craiova, 5Department of Gastroenterology,

Oradea, University of Medicine and Pharmacy, Oradea

Objectives: The place of noninvasive techniques for the prediction of

presence of portal hypertension in patients with liver cirrhosis is one

of the current research topics.The aim of this study was to evaluate

the applicability of the Baveno VI criteria in a cohort of known compen-

sated HCV liver cirrhosis patients, to see how often we misclassify the

presence of esophageal varices (EV).

Methods: We did a prospective multicentre study, from September

2015 to December 2016, which included all patients with perfectly

compensated HCV liver cirrhosis, diagnosed by means of elastogra-

phy, ultrasound, endoscopic and biological criteria prior to interferon

free treatment. All patients were evaluated by upper gastrointestinal

endoscopy, transient elastography (TE) and biological tests. By using

Baveno VI criteria we classified the patients in: probably without EV

(liver stiffness - LS,20 kPa and thrombocites.150,000/mm3), prob-

ably with EV (LS625 kPa) and the ‘‘gray zone’’ in between these

criteria.

Results: Out of 403 patients, 127 (30.7%) had LS,20 kPa, 89 (22%)

had LS between 20-25 kPa, 190 (47.3%) had LS.25 kPa, 120

(29.7%) had thrombocytes .150,000/mm3, while 283 (70.3 %)

had thrombocytes ,150.000/mm3. For the subgroup probably with

EV, the Baveno VI criteria had PPV584.6% (Se540.7 %,

Sp574.6%, NPV526.8%) for predicting the presence of esophageal

varices, while for the subgroup probably without EV had

NPV580.3% (Se550.2%, Sp558.6%, PPV575.6). The subgroup

that had LS ,20 kPa and thrombocytes .150,000/mm3, was com-

pound of 60 patients. Using these criteria we correctly classified

80% patients, with a Se580 %, Sp528.3 %, PPV550 %,

NPV561.2%, AUROC50.70, CI5(68.2-71.3). The best cut-off

value for TE for predicting the presence of EV of any grade in our
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group was .23 kPa, AUROC 0.79 (Se568.8%, Sp556.9%,

PPV544.7%, NPV578.4%).

Conclusions: By using the Baveno VI criteria in patients with liver

cirrhosis for the prediction of presence of esophageal varices, we can

misclassify only 20 % of patients.

OPT7-020
Elastpq in Differentiating Benign and Malignant
Focal Liver Lesions

Yi Dong, Jiaying Cao, Feng Mao, Wenping Wang

Department of Ultrasound, Zhongshan Hospital, Fudan University,

China

Objectives: To investigate the value of ElastPQmeasurement for differ-

ential diagnosis of benign and malignant focal liver lesions (FLLs) by

using histologic results as reference standard.

Methods: A total of 155 FLLs in 155 patients were included. ElastPQ

measurement was performed for each lesion in which the shear wave ve-

locity (SWV) was measured. The difference in SWVand SWV ratio of

FLL to surrounding liver were evaluated, and the cut off valuewas inves-

tigated. Receiver operating characteristic (ROC) curve was plotted to

evaluate the diagnostic performance. Histology as gold standard was ob-

tained by surgery in all patients.

Results: A total of 155 lesions including 130 (83.8 %) malignant FLLs

and 25 (16.2 %) benign ones were analysed. The SWVof malignant and

benign FLLs was significantly different, 2.77 6 0.68 m/s and 1.57 6
0.55m/s, respectively (P, 0.05). The SWV ratio of each FLL to the sur-

rounding liver parenchyma was 2.23 6 0.49 for malignant and 1.14 6
0.36 for benign FLLs (P, 0.05). The area under the ROC curve in dis-

tinguishingmalignant from benign lesions was 0.704 for SWVand 0.755

for SWV ratio. The cut off value for differential diagnosis was 2.06 m/s

for SWVand 1.67 for SWV ratio. The associated sensitivity and speci-

ficity were 80.6 % and 75.4 % for SWVand 67.3 % and 71.2 % for SWV

ratio, respectively.

Conclusions: ElastPQ measurement provides reliable quantitative stiff-

ness information of FLLs and is helpful in the differential diagnosis be-

tween malignant and benign FLLs.

OPT7-021
How Often Do We Find Steatosis and Significant
Fibrosis in Type 2 Diabetes Mellitius Patients

Ioan Sporea,1 Ruxandra Mare,1 Roxana Sirli,1 Alina Popescu,1

Silviu Nistorescu,1 Alexandra Sima,2 Romulus Timar2

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’,

University of Medicine and Pharmacy, Timisoara, Romania, 2Metabolic

Diseases, ‘‘Victor Babes’’ University of Medicine and Pharmacy,

Timisoara, Romania

Objectives: The aim of the present study was to assess the severity of

liver fibrosis and steatosis in a cohort of type II diabetic patients, using

non-invasive methods:Transient Elastography (TE) and Controlled

Attenuation Parameter (CAP).

Methods: The study included 354 type II diabetic patients,who were

prospectively randomized (every first 6 patients who were referred to

the Metabolic Disease Outpatient Clinic on a consultation day), eval-

uated in the same session by means of TE and CAP(FibroScan

EchoSens) to assess both liver fibrosis and steatosis. Each patient

was evaluated for the presence of viral hepatitis (B, C) and an

AUDIT-C score was performed to exclude alcohol abuse. Reliable

liver stiffness measurements (LSM) were defined as the median value

of 10 LSM with an IQR/median ,30%. For TE and CAP, M and XL

probes were used. A cut-off value of 8.2 kPa [1] was used to define
severe fibrosis (F$3). For differentiation between stages of steatosis

we used the following cut-off values [2]: S2 (moderate) - 255 db/m,

S3 (severe) - 290 db/m.

Results:Out of 354 diabetic screenedwe excluded thosewith associated

viral hepatitis, those with an AUDIT-C score $8 and those with unreli-

able LSM. The final analysis included 239 subjects (59.4%

women,40.6% men, mean age 60.469.3; BMI531.86 6.1 kg/m2)

with reliable LSM. Accordingly to BMI 10.8 % had normal weight,

26.4% were overweight and 62.8% were obese. Moderate and severe

steatosis by means of CAPwas found in 18.4% and 69.5 % cases respec-

tively. Severe fibrosis was detected by means of TE (LSM$8.2 kPa) in

29.3% (70/239) of subjects.

Conclusions: In our group, 87.9 % of diabetic patients had moderate

and severe steatosis by CAP and 29.3 % of them had severe

fibrosis (TE $ 8.2 kPa), suggesting the need for their systematical

assessment.

OPT7-022
The Role of Different Noninvasive Fibrosis
Assessment Scores in the Evaluation of Liver Fibrosis

in Nafld Patients

Alina Popescu,1 Ioan Sporea,1 Diana Gherhardt,1 Corina Pienar,1

Adina Braha,2 Alexandra Sima,2 Roxana Sirli,1 Mirela Danila,1

Silviu Nistorescu,1 Romulus Timar2

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy Timisoara, Romania, 2Third

Medical Clinic-Diabetes, Nutrition and Metabolic disorders, ‘‘Victor

Babes’’ University of Medicine and Pharmacy Timisoara, Romania

Objectives: Several noninvasive fibrosis assessment tests were devel-

oped in order to replace invasive procedures as liver biopsy. Our goal

was to assess the correlation between APRI, FIB 4 Index and BARD

score with transient elastography (TE) in patients with fatty liver dis-

ease. We also observed the relation between hepatic steatosis index

(HSI) and steatosis quantified by CAP.

Methods: We conducted a prospective study from October 2016-

March 2017 which included 156 diabetic patients (average age 60.8

years, 37.8% males, 62.2% females) evaluated both by serum

markers (TGO, TGP, platelets) as well as by TE (Fibroscan, Echosen-

se,Paris, France, with incorporated CAP function). Based on specific

formulas we calculated APRI, FIB 4 index, BARD score and HSI. We

excluded the patients without liver steatosis at ultrasound. Liver stiff-

ness (LS) measurement was considered reliable only if 10 valid

values were obtained, with an IQR,30% and a success rate.60%.

For differentiation between stages of liver fibrosis, the following

cut-off values were used (1): F2-F3: 7-10.2kPa, F4$10.3 kPa. We

considered mild steatosis if CAP5230-275dB/m, moderate steato-

sis-CAP5275-300 dB/m and severe steatosis-CAP.300 dB/m (rec-

ommended by the manufacturer).

Results: Severe steatosis according to CAP measurements prevailed:

67.3% of patients (105/156), whereas the distribution between mild

and moderate steatosis was similar 16% vs. 16.7%. 76.2% of the pa-

tients were overweight BMI.28 kg/m2.We found a small, but signif-

icant correlation between liver stiffness assessed by TE and liver

stiffness predicted by APRI (Spearman’s rho50.26, p,0.001) and

BARD scores (Spearman’s rho50.183, p5 0.02). We found a small,

but significant correlation between liver fibrosis measured by TE in

patients with at least significant fibrosis (F2, LS$7 kPa) and APRI

(Spearman rho50.2, p50.01).We did not find a correlation between

TE values and FIB 4 (Spearman’s rho5-0.11, p5 0.17). We found

no correlation between CAP values and HSI (Spearman’s

rho50.14, p5 0.08).
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Conclusions: An APRI score .1 correlates with significant fibrosis

quantified by TE. BARD score$2 can predict advanced fibrosis. These

two simple scores could be used as first line test to rule out patients

without advanced fibrosis.

OPT7-023
Intraobserver Reproducibility of Two- Dimensional
Shear Wave Elastography in Children

Alina Popescu,1 Corina Pienar,2 Puiu Iulian Velea,3 Oana Belei,4

Diana Gherhardt,5 Ioan Sporea5

1Department of Ultrasound, ‘‘Victor Babes’’ University of Medicine and

Pharmacy Timisoara, Romania, 2Department of Pediatrics, 2nd

Pediatrics Clinic, Department of Gastroenterology and Hepatology,

‘‘Victor Babes’’ University of Medicine and Pharmacy, Timisoara,

Romania, 3Department of Pediatrics, 2nd Pediatrics Clinic, ‘‘Victor

Babes’’ University of Medicine and Pharmacy, Timisoara, Romania,
4Department of Pediatrics, 1st Pediatrics Clinic, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Timisoara, Romania,
5Department of Gastroenterology and Hepatology, ‘‘Victor

Babes’’ University of Medicine and Pharmacy,

Timisoara, Romania

Objectives:Assessment of liver fibrosis is vital in establishing the diag-

nosis, therapeutic options and prognosis of liver diseases. There are a

limited number of studies evaluating 2D SWE techniques in children,

all focusing on providing cut-offs for fibrosis staging. We aimed to eval-

uate a 2D SWE technique in children, by investigating intraobserver

reproducibility of the method.

Methods:We conducted a prospective study fromNovember 2015- July

2016, recruiting 73 consecutive children (age range: 3-17 years, mean

age 11.763.5 years) evaluated in the 2nd Pediatrics Clinic.We used

the 2D-SWE.GE (Logiq E9, GE Healthcare, Chalfont St Giles- UK),

with a C1-6-D probe. The trapezoid sample box was placed 1-2 cm un-

der the liver capsule, in full liver parenchymal area, avoiding large

tubular structures. We placed the ROI in the most homogenous area of

the sample box. One examiner (with an experience of more than 50 ex-

aminations using this technique in adults) performed 10 liver stiffness

measurements (LSM) for each child. For the intraobserver reproduc-

ibility analysis we calculated the medians of the first five and last five

LSM.

Results: LSM were similar across age categories- children older than

10 years vs younger children: 4.21 6 1 kPa vs 4.14 6 1 kPa, p5
0.78. We found higher LSM in obese children: 4.4 6 0.9 kPa vs

3.9 6 1.0 kPa, p5 0.06 and in boys: 4.3 6 1.0 kPa vs girls: 3.8 6
0.9 kPa, p5 0.05. In 4 children the measurement was unquantifiable

due to the heterogeneous elastographic image. The intraobserver

reproducibility showed that there were similar results for the first 5

LSM compared to the last five LSM (4.260.9 vs 4.360.9, p5ns),

for the entire group, as well as for normal weight children

(4.060.9 vs 4.161.0, p5ns) and obese children (4.460.9 vs

4.460.7, p5ns).

Conclusions: Our study revealed that the use of 2D SWE.GE in chil-

dren is reliable and highly reproducible. Moreover, we showed that a

limited number of LSM is necessary to obtain such good results.

OPT7-024
How to Improve the Reliability of Liver Fibrosis
Evaluation Using 2D-Swe.Ge

Ioan Sporea,1 Felix Bende,2 Roxana Sirli,1 Mirela Danila,1

Alina Popescu1

1Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’ Timisoara, Romania,
2Department of Ultrasound, University of Medicine and Pharmacy

‘‘Victor Babes’’

Objectives: To assess the impact of using quality criteria for liver stiff-

ness (LS) evaluation by means of 2D Shear Wave Elastography from

General Electrics (2D-SWE.GE), while using Transient Elastography

(TE) as reference.

Methods: We included 226 subjects in our study, with or without

chronic liver disease, in whom LS was assessed using 2D-SWE.GE

(LOGIQ E9, GE Healthcare) and TE (FibroScan, EchoSens). Reliable

LS measurements were defined for TE as the median value of 10 mea-

surements with a success rate of $60% and an interquartile range

(IQR),30% of the median LS values. For 2D-SWE.GE 10 LSmeasure-

ments were acquired in a homogenous area and the IQR and the IQR/M

were calculated in each case. We divided our subjects into 3 groups ac-

cording to the 2D-SWE.GE IQR/M: IQR/M,0.10: 41 (18.1%) cases;

0.10,IQR/M#0.30: 155 (68.6%) cases; IQR/M.0.30: 30 (13.3%)

cases. We calculated the correlation coefficient between TE and 2D-

SWE.GE in each group.

Results: All 226 (100%) subjects included had 10 valid measure-

ments by means of 2D-SWE.GE and reliable results by TE. A strong

positive correlation was found between LS values obtained by means

of 2D-SWE.GE and TE in the IQR/M,0.10 group (r50.84,

p,0.0001). A strong positive correlation was found between LS

values obtained by means of 2D-SWE.GE and TE in the

0.10,IQR/M#0.30 group (r50.80, p,0.0001). Aweak positive cor-

relation was found between LS values obtained by means of 2D-

SWE.GE and TE in the IQR/M.0.30 group (r50.41, p50.02). The

correlations were significantly stronger in the IQR/M,0.10 and

0.10,IQR/M#0.30 groups as compared to the IQR/M.0.30 group

(both p50.0013). No statistical differences were found between the

correlations in the IQR/M,0.10 and 0.10, IQR/M#0.30 groups

(p50.43).

Conclusions: Using the IQR/M,0.30 as quality criteria significantly

increase the reliability of LS measurements by means of 2D-

SWE.GE. Using IQR/M,0.10 criteria does not significantly improve

the reliability of 2D-SWE.GE LS measurements as compared to

0.10, IQR/M#0.30 criteria.
OPT7-025
ShearWave Liver Elastography with a Propagation
Map: Diagnostic Performance and Inter-Observer

Correlation for Hepatic Fibrosis in Chronic Hepatitis

Eun Sun Lee, Byung Ihn Choi

Department of Radiology, Chung-Ang University Hospital, South Korea

Objectives: This study aimed to determine the diagnostic per-

formance of hepatic fibrosis by shear wave elastography (SWE)

with a propagation map for liver fibrosis, and to assess its reliability

considering transient elastography (TE) as the reference standard.

Methods: Our prospective study included 115 consecutive patients

with suspected or alleged chronic hepatitis. Patients underwent

SWE by two different operators and TE by sonographers on the

same day.

Results: The correlation coefficient of the intraclass correlation test

between an experienced radiologist and a third year radiology resi-

dent was 0.878. There was a moderate correlation between the

SWE and TE (r 5 0.511) for hepatic fibrosis. The best cut-off values

predicting significant hepatic fibrosis and liver cirrhosis by SWE

were .1.78 m/s (area under the receiver operating characteristic

curve [AUROC] 5 0.777) and .2.24 m/s (AUROC 5 0.935),

respectively.
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Conclusions: SWEwith a propagation map is a reliable method for pre-

dicting hepatic fibrosis regardless of operator experience.

Poster Session
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Surgery, Inflammatory Diseases and Transplantation, Oslo University

Hos, National Centre for Ultrasound in Gastroenterology, Haukeland

University Hospital, Bergen, Norway

Objectives: To assess the normal range and agreement of liver stiffness

measurements in healthy subjects, using 2D-Shear Wave Elastography

from General Electric (2D-SWE-GE) compared with Transient Elastog-

raphy (TE).

Methods:We included 80 healthy subjects without known liver disease,

in whom liver stiffness (LS) was evaluated in the same session using two

elastographic methods, TE and 2D-SWE-GE. Reliable liver stiffness

measurements (LSM) were defined for TE as the median value of ten

measurements with a success rate (SR) of $60% and an interquartile

range (IQR) ,30%, and for 2D-SWE-GE as the median value of 10

measurements acquired in a homogenous area and IQR ,30%.

Results: Reliable LSM were obtained in 79 subjects (98.7%) by means

of 2D-SWE-GE and in 80 subjects (100%) bymeans of TE (p50.9). The

mean LSM value in our cohort of healthy subjects obtained by means of

2D-SWE-GE was 5.161.3 kPa, which was significantly higher than the

LSM values assessed by TE (4.360.9 kPa, p, 0.0001). In 2D-SWE-GE

mean LSM values were significantly higher for men than for women,

5.961.2 kPa vs. 4.761.2 kPa (p50.0005).

Conclusions: 2D-SWE has a very good feasibility (98.7%) in healthy

subjects. The mean LSM value determined by 2D-SWE-GEin healthy

subjects is 5.161.3 kPa. LSM values obtained by means of 2D-SWE-

GE are higher than those obtained by TE in healthy subjects.
PPT7-002
Controlled Attenuation Parameter for Prediction of
Hepatic Steatosis in a Taiwanese Cohort with

Chronic Hepatitis

Shih-Jer Hsu, Jian-Jyun Yu, Min-Chin Chiu

Department of Internal Medicine, National Taiwan University Hospital,

Yunlin, Taiwan

Objectives: The object of this study is to evaluate the performance of

controlled attenuation parameters (CAP) for the prediction of liver stea-

tosis in Taiwanese patients with chronic hepatitis.

Methods: Chronic hepatitis patients with liver biopsy performed within

recent 2 years were enrolled. CAP was acquired using a FibroScan�M

probe. CAP values were compared across histologic steatosis grades.

Results: Ninety-three patients (mean age 67.2 years; 58% male) were

enrolled.Theetiologies of chronic hepatitiswere hepatitisC58%, hepatitis

B 31%, and others 11%. The case numbers of respective steatosis grades
were: S0, 56; S1, 31; S2-3, 6. The mean6 SD of CAP for each steatosis

grade was 202 6 31 (S0), 230 6 37 (S1), and 289 6 47 (S2-3) (P,
0.001 by Kruskal-Wallis test). The area under the receiver operating char-

acteristic curve of theCAP for predicting steatosis (S0 vs. S1-3)was 0.765.

Conclusions: CAP is useful in prediction of steatosis for Taiwanese pa-

tients with chronic hepatitis.
PPT7-003
Correlation between Fibroscan and ARFI
Two-Location Measurement with Metavir

Liver Fibrosis Score

Cheng-Jen Chen,1 Pei-Kwei Tsay,2 Tse-Hwa Hsu,3 Shiu-Feng Huang,4

Wan-Ting Yu,4 Chun-Yen Lin,1 Dar-In Tai1

1Department of Gastroenterology Hepatology, Chang Gung Memorial

Hospital, Linkou, Taiwan, 2Division of Molecular and Genomic

Medicine, National Health Research Institute, 3Department of

Gastroenterology and Hepatology, Chang Gung Memorial Hospital,
4Department of Public Health and Center of Biostatistics, Chang Gung

University College of Medicine
Objectives: Non-invasive assessment of liver fibrosis with Fibroscan

and acoustic radiation force impulse (AFRI) imaging are two most

popular modalities to measure liver fibrosis. Fibroscan is a well-es-

tablished modality which measure both liver fibrosis and steatosis.

However, there is considerable failure rate, and without image quid-

ding the data may be misleading in the present of focal lesion in R

hepatic lobe. ARFI may select an optimal location for measurement

but there are concerns on the variations. To decrease the variation,

ARFI two-location measurement with standardized protocol was

evaluated in this study.

Methods: A consecutive series of patients who received liver histology

study were prospectively enrolled. All participant received hemogram,

liver biochemistry, viral markers, ARFI and fibroscan within 4 weeks

of histology study. A standardized protocol was used to both fibroscan

and ARFI with a single technologist. Then both data from Fibroscan

and ARFI were correlated with liver histology.

Results: A total of 80 patients that included 35 Non B and Non C, 8

autoimmune liver diseases, 27 chronic hepatitis B and 10 hepatitis C

were enrolled. The correlation between Fibroscan and ARFI two-loca-

tion measurement is good (R250.592). The area under the curve for

metavir 4 fibrosis are 0.878 and 0.914 for fibroscan and ARFI respec-

tively. A relatively lower value in fibroscan than in ARFI is noted in

the present of severe steatosis.

Conclusions: The correlation between Fibroscan and ARFI is good.

However, ARFI tends to have a better linearity with histology fibrosis

grades than Fibroscan in patients with severe steatosis.
PPT7-004
Diagnostic Value and Reliability of Color Overlay
Pattern of Shear - Wave Elastography for Assessing

Palpable Breast Mass

Ok Hee Woo, Hye Seon Shin

Department of Radiology, Korea University Guro Hospital, South Korea

Objectives: To evaluate the correlation between quantitative values of

stiffness of palpable breast lesion and pathologic results by using shear

wave elastography (SWE), and to assess SWE color overlay pattern of

the palpable breast lesions and investigate association with BI-RADS

category.
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Methods: Conventional breast US and SWE were performed in 99

women with 110 palpable breast lesions (52 benign, 58 malignant).

All cases were either pathologically confirmed or showed no interval

change over 6 months. Diagnostic performance, optimal cutoff value

and pathological correlation for each quantitative SWE parameter

were calculated by ROC curve and independent t test. Association be-

tween SWE color pattern and BI-RADS category were assessed by

Chi-squared test.

Results: Of the 110 palpable breast masses, 52 masses (47.3%)

were benign and 58 masses (52.7%) were malignant. Mean Emax

of malignant masses (109.3 6 75.6 kPa) was significantly higher

than that of benign (26.2 6 20.9kPa) (p , 0.001). SWE ratio

between the lesion and adjacent fat was higher in malignant masses

than benign, as follows; 11.3 6 10.6 and 3.4 6 3.1. Optimal cutoff

values derived for mean Emax and SWE ratio were respectively, as

follows; 45.1kPa and 5.3. SWE color pattern and both BI-RADS

category and reference standard were significantly associated

(p , 0.001). Also, SWE color pattern and echogenic halo around

the lesion on conventional US were significantly associated

(p , 0.001).

Conclusions: The quantitative SWE features provide good diagnostic

performance in palpable mass. In addition, color overlay pattern on

SWE can provide diagnostic value, when added to conventional breast

US findings, such as echogenic halo.

PPT7-005
Diagnostic Value of Acoustic Radiation Force
Impulse (ARFI) Elastography for Differentation of

Hemangiomas from Malignant Liver Lesions during

Conventional Abdominal Ultrasound

Giovanni Galati, Antonio De Vincentis, Paolo Gallo,

Umberto Vespasiani, Alessandro Guidi, Antonio Picardi

Department of Hepatology, University Campus Bio Medico, Italy

Objectives: Background and aimSolid focal liver lesions (FLLs) are

very common findings during conventional abdominal ultrasound

(US). Among benign FLLs, hemangiomas are very frequent. Acoustic

Radiation Force Impulse (ARFI) is an ultrasound-based elastography

method, able to non-invasively evaluate the stiffness of FLLs. Aim of

this study was to assess the diagnostic value of US ARFI, for character-

izing hemangiomas Vs malignant FLLs.

Methods: Inclusion criteria were presence of hemangiomas or ma-

lignant FLLs; definite diagnosis by histological evaluation or $ 1

radiological exam with contrast medium (CT, MRI, CEUS). ARFI

quantification was performed with an Acuson S3000 ultrasound sys-

tem (Siemens�, Munich, Germany). Two experienced operators per-

formed five measures per lesion and five measures in the

surrounding liver.

Results: One-hundred-and-nine FLLs (44 Hemangiomas [HEs], 38 He-

patocellular Carcinomas [HCCs] and 27 metastases [METs]) were

examined. HEs showed a significantly lower stiffness compared to ma-

lignant FLLs (HEs median value 1.32, IQR 0.97-1.84 m/sec; malignant

lesions median value 2.72, IQR 2.00-3.54 m/sec; p,0.001) [Figure 1A].

Conversely, no differences were found for nodule-to-parenchyma ARFI

ratios and between HCCs andMETs. ARFI values were able to correctly

differentiate malignant lesions with a c-statistics of 0.85 (95%CI 0.77-

0.93) and sensitivity of 75.4%/specificity of 84.1% at a cut-off of

2.00 m/sec.

Conclusions: This study highlights the possibilities arising from the

new technologies available in conventional abdominal US. In

particular, our results suggest that ARFI can distinguish between

HEs and malignant lesions (HCCs and METs) at a cut-off of

2.00 m/sec.
PPT7-006
Elastography in Microwave Ablation of Benign
Thyroid Nodules: Relationship with Thyroid Function

Levels and Contrast Enhanced Ultrasound Imagine

Qian Yang,1 Peng Tang,2 Guangbin He,1 Liwen Liu,1 Shuping Ge,3

Xiaodong Zhou1

1Department of Ultrasound, Xijing Hospital, China, 2Department

of Orthopedics and Rehabilitation, China Rehabilitation Research

Center, 3Department of Pediatrics, St. Christopher’s Hospital

for Children

Objectives: Elastography has been proposed to increase the sensi-

tivity of ultrasound and improve the detection of Benign Thyroid

Nodules after microwave ablation, and to investigate the applica-

bility of these diagnostic methods for follow-up. Specifically, the

correlation between T3, T4, TSH and elastography score, as well

as other clinical and contrast enhanced ultrasound (CEUS) imagine

features, was analyzed.

Methods: Patients with Benign thyroid nodule identified by from

March 2016 to May 2017 and undergoing ultrasound, elastography,

and thyroid function evaluation were selected before and after ul-

trasound-guided thermal microwave ablation. QontraXt software

to determine the time intensity curve (TIC) of Nodules blood perfu-

sion and microvascular changes. The association between sup-

pressed thyroid stimulating hormone and patient’s age, nodule’s

size, ultrasound presentation, CEUS, and elastography scoring

was analyzed by Odds Ratio in univariate fashion and multivariate

model.

Results: 91 subjects with single benign thyroid nodule were

enrolled. Median age of 52 years, median size of 2.8 cm. Those

nodules classified by ultrasound under- went fine-needle aspiration

cytology and malignancy tumor was excluded. Before microwave

ablation, elastography detected a median elasticity score of ES 2

6 0.4, and after ablation the median score was ES 3 6 0.7, and

stimulating hormone significantly lower than the other (p ,
0.001). A model of multivariate logistic regression including nod-

ule’s size, ultrasound characteristics, and elastographic presenta-

tion showed that thyroid nodule after ablation elasticity score was

significantly associated with suppressed thyroid stimulating hor-

mone (Odds Ratio of 50).

Conclusions: Strain elastography detects decreasing tissue elas-

ticity and CEUS TIC provides quantifiable results and is prom-

ising as a diagnostic follow-up after microwave ablation

associated with reduced/suppressed thyroid stimulating hormone.

PPT7-008
Investigate the Efficacy of Using Quantitative
Elastography with Supersonic Shear Imaging in Renal

Transplants

Yanqing Wang

Department of Ultrasonic Medical Science, People’s Hospital of

ZhengZhou, China

Objectives: Compare the renal cortex in patients with and without

rejection reaction after kidney transplantation. Evaluate the accu-

racy of using quantitative elastography with Supersonic shear im-

aging to show the rejection reaction after kidney transplantation.

Methods: Measure and compare the Young’s modulus of renal cor-

tex in 41 patients, including 36 without rejection and 5 with rejec-

tion, after receiving kidney transplantation, by using an ultrafast

ultrasound device (Aixplorer�, SuperSonic Imagine, Aix-en-

Provence,France).
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Results: The Young’s modulus of renal cortex in 36 patients without

rejection and 5 patients with rejection after receiving kidney trans-

plantation were(52.11963.015)kPa and (19.412 土 2.173)kPa,

respectively, which are with statistically significant difference

(p50.004).

Conclusions: Quantitative elastography with Supersonic shear imaging

represents a gold standard in histological diagnosis. Together with con-

ventional 2D ultrasound, CDFI, RI, etc., Quantitative elastography with

Supersonic shear imaging can provide more effective information for

diagnosis.

PPT7-009
Learning Curve Evaluation Using Elastpq
Ioan Sporea,1 Ruxandra Mare,2 Alina Popescu,1 Roxana Sirli,1

Corina Pienar1

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Timisoara, Romania,
2Department of Rehabilitation Medicine, ‘‘Victor Babes’’ University of

Medicine

Objectives: The aim of our study was to evaluate the learning curve

of obtaining reliable liver stiffness measurements (LSM), using

ElastPQ.

Methods: LSM of a trainee were compared to LSM of an elastography

expert (with an experience of more than 500 examinations). Our study

group included 50 subjects (mean age- 52.7 years, 66.6% men, mean

BMI525.6 kg/m2). Both the trainee and the expert obtained LSM for

each subject, using ElastPQ (EPIQ 7, Philips Healthcare, Bothell,

WA, USA). Reliable LSM were defined as the median value of ten mea-

surements acquired in a homogenous area avoiding large vessels and

with an IQR/ median , 30%. The learning curve was evaluated using

the Receiver Operating Curve analysis using the expert’s results as

reference.

Results: The trainee’s performance in obtaining reliable LSM was

good (AUC: 0.735, 95% CI (0.557-0.913), p5 0.01). The trainee

started to have similar results with the elastography expert after

the 30th subject. When looking at the IQRs, they became signifi-

cantly lower after the 30th subject (6.569.2 kPa vs 2.662.1 kPa,

p5 0.03).

Conclusions: Obtaining reliable LSM using ElastPQ can be easily

achieved after 30 LS examinations.

PPT7-010
Liver Stiffness Measurement in Chronic Hepatitis
C Patients Who Failed Pegylated-Interferon and Ribavirin

Combination Therapy

Lee-Won Chong,1 Yu-Min Lin,2 Hung-Chuen Chang,2 Yu-Hwa Liu,2

Kou-Ching Yang2

1Division of Gastroenterology and Hepatology, Department of Internal

Medicine, Shin Kong Wu Ho-Su Memorial Hospital, Taiwan, 2Division

of Gastroenterology and Hepatology, Shin Kong Wu Ho-Su Memorial

Hospital

Objectives: Direct-acting antiviral agent (DAA) is indicated for

chronic hepatitis C (CHC) patients with significant fibrosis

in Taiwan. We aimed at evaluating liver stiffness in CHC patients

refractory to pegylated-interferon/ribavirin (PR) combination

therapy.

Methods: Totally 68 patients with CHC failing PR combination therapy

at a single medical center between November 2009 and December 2015

were retrospectively analyzed. Liver stiffness was evaluated by sonogra-
phy, transient elastography (TE), Fibrosis-4 (FIB-4), and AST to Platelet

Ratio Index (APRI). Significant fibrosis (.5F3) was defined as TE.9.5

kPa or FIB-4.3.25 or APRI.0.7.

Results:Mean age of the patients (37 males) was 61611 (range, 30-

90). Proportions of genotype 1 and 2 were 73.5% and 19.1%,

respectively. Median scale of TE was 12.3 kPa. Proportions of sig-

nificant fibrosis (.5F3) based on measurement of TE, FIB-4, and

APRI were 58.8%, 50% and 42.7%, respectively. Abdominal so-

nography, TE, FIB-4, and APRI shared significant correlation in

evaluating liver stiffness (p, 0.001), whereas TE and FIB-4 shared

highest consistency (85.3%) in assessing liver stiffness. The yield

of combining sonography, FIB-4, and TE for identifying significant

liver stiffness, which fit the National Health Insurance (NHI)

criteria of DAA use, was 63.2 %.

Conclusions: TE and FIB-4 shared highest consistency in assessing

liver stiffness. Combination of different measurement tools may help

in identifying patients with significant liver fibrosis who fit the NHI

reimbursement criteria for DAA use.

PPT7-011
Personalized Biomechanical Modeling of Prostate
Deformation Based on Elastography For Mr-Trus Image

Registration

Ming Xu, Xiaoyan Xie

Department of Medical Ultrasonics, the First Affiliated Hospital of Sun

Yat-Sen University, China

Objectives: To evaluate the clinical significance of personalized biome-

chanical modeling of prostate deformation based on ultrasound elastog-

raphy for magnetic resonance imaging (MRI)-Transrectal Ultrasound

(TRUS) image registration.

Methods: A total number of 35 patients and 5 commercial prostate

phantom were imaged via transrectal ultrasound elastography,

TRUS and MRI at the first affiliated hospital of SYSU from June

2014 to December 2015. We propose a personalized biomechanical

model via the patient-specific ultrasound elastography for the

deformable registration of prostate MR and 3D TRUS images. The

registration accuracy was evaluated by the target registration error

(TRE) and also the t-test was conducted to validate the statistical sig-

nificance of our results.

Results:All the 35 sets of patient data, as well as the phantom data, were

successfully registered. The TRE value of the phantom data was

1.69mm. The mean TRE value of 35 patients was 1.29 mm, compared

with the 2.56 mm TRE value of the registration method without pa-

tient-specific biomechanical properties via elastography, was approxi-

mately 48% lower. The improvement was with statistical significance

validated by t-test (p-value was 1.45e-8).

Conclusions: Personalized biomechanical modeling of prostate

deformation based on ultrasound elastography for MR- TRUS image

registration is with clinical significance and is a promising way to

provide more quality guidance and improve the accuracy of prostate

biopsy.

PPT7-012
Reproducibility and Diagnostic Performance of
Shear Wave Elastography in Evaluating Breast Solid Mass

Ok Hee Woo, Hye Seon Shin

Department of Radiology, Korea University Guro Hospital, South Korea

Objectives: To estimate the reproducibility and evaluate the diag-

nostic performance of shear wave elastography (SWE) in solid

breast masses.
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Methods: SWE using conventional grayscale ultrasound was per-

formed in 218 women with 264 solid breast masses. Two breast ra-

diologists with 5 and 10 years of experience in breast ultrasound

independently evaluated each breast lesion. After all examinations

were completed, the SWE images were reviewed by these two

readers for color overlay pattern (COP) classification and quantita-

tive elasticity value measurement. The COP reproducibility and

quantitative elasticity were analyzed by weighted k value and intra-

class correlation coefficient (ICC). The diagnostic performance of

the COP, maximum elasticity values (Emax), and Emax combined

with COP were calculated by analysis of the receiver operating

characteristics (ROC) curves.

Results: The interobserver agreement of the COP was almost

perfect (k50.908). The ICC of Emax (0.89) was highest among

elasticity values. The area under the ROC curve (AUC value) of

COP and Emax was 0.953, 0.966 in reader 1 and 0.948, 0.958 in

reader 2, respectively. The estimated optimal cut-off value of

Emax was 44.1. Between patterns 2 and 3 for COP, the AUC

value of the COP (0.954) was significantly higher than that of

Emax (0.915) (p50.002). The AUC value of Emax combined

with COP (0.957) was not significantly higher than the AUC

value of COP (p50.098).

Conclusions: The SWE color overlay pattern and Emax are highly

reproducible. The COP has better diagnostic ability than does

Emax, suggesting that it is a more reliable parameter for solid breast

mass evaluation.

PPT7-013
Shear Wave Elastography of the Spleen in Healthy
Subjects

Kyung Jin Lee, Kyoung Won Kim, Sang Hyun Choi,

So Yeon Kim, Gi Won Song, Sung Gyu Lee

Department of Radiology, Asan Medical Center,

South Korea

Objectives: To evaluate spleen stiffness (SS) value measured by shear

wave elastography (SWE) in healthy population.

Methods: Sixty-eight healthy subjects who underwent donor

workup (US including SWE and CT) for adult-to-adult living donor

liver transplantation were included in this study. SWE of liver and

spleen was performed on a Toshiba Aplio 500 unit by board certi-

fied radiologists, through right/left intercostal examination. SWE

values were obtained the three measurements and the average in

each organ, and we also measured the distance from skin to organic

capsule. To determine the normal range of SS and spleen/liver stiff-

ness ratio (SLSR), 2.5�97.5 percentile values as well as mean and

standard deviation were obtained. CT volumetry was performed to

assess the liver and spleen volumes and liver/spleen volume ratio

(LSVR). We evaluated the relationship between SS or SLSR and

spleen volume or LSVR.

Results: On SWE, technical failure or unacceptable variability

(coefficient of variability5SD/Mean $ 0.3) occurred more

commonly for SS (n526, 89.7%) than liver stiffness (LS, n59,

31.0%) measurement. There was a significant difference in dis-

tance of skin-to-capsule between technical success and failure

groups (p, 0.05). Among 31 subjects in whom both SS and

LS measurements were successful, mean, SD, 2.5 percentile,

and 97.5 percentile values were 16.0, 3.6, 8.2, and 24.5 kPa

for SS, 5.7, 1.1, 4.1, and 8.6 kPa for LS, and 2.9, 0.8, 1.3,

and 4.0 for SLSR.The SS and SLSR correlated significantly

with spleen volume and liver/spleen volume ratio (p, 0.05,

respectively).
Conclusions: SS and SLSR measured by SWE in healthy population

ranged from 8.2 to 24.5 kPa and 1.3 to 4.0 (2.5�97.5 percentiles),

and may be associated with spleen volume and liver/spleen volume

ratio.

PPT7-014
Shear Wave Elastography Versus Real - Time
Elastography on Evaluation the Ablation Zone of Rabbit

Liver: A Preliminary Experimental Study

Ming Xu, Xiaoyan Xie

Department of Medical Ultrasonics, the First Affiliated Hospital of Sun

Yat-Sen University, China

Objectives: To comparatively evaluate the ablation zone of rabbit liver

with shear shear wave elastography (SWE) and real-time elastography

(RTE).

Methods: A unipolar internal cooled radiofrequency probe was used

to form the ablation zone for 10 rabbit liver. After the ablation, SWE

and RTE were used to measure the value of elastography. Contrast

enhanced ultrasound was used to assess the ablation zone. Then

we compared the value of elastography using these two methods.

And we compared the diameter of ablation zone among the CEUS

images, specimens.

Results: SWE and RTE could display the scope of ablation zone just

after the ablation. RTE image could get the ratio of the ablation zone

and the surrounding liver. SWE could display the value of elasticity

decrease from the center to the edge of ablation zone. We concluded

the value of elasticity of ablation zone’s rim is 20Kpa. There is not

significantly different among the diameter of ablation zone from

these two methods and the gross specimen (P.0.05). CEUS dis-

played non-enhancement for ablation zone, but the diameter of abla-

tion zone is larger than gross specimen (P,0.05). the cause is the

ischemic region surrounding the ablation zone also displayed non-

enhancement.

Conclusions: RTE and SWE could confirm the boundary of ablation

zone. And the SWE provide the guidance for confirming the boundary

of ablation zone.

PPT7-015
Shear Wave Sonoelastography for Intrinsic
Stiffness of Sternocleidomastoid Muscle in Infants with

Congenital Muscular Torticollis

Dong Rak Kwon, Gi Young Park

Department of Rehabilitation Medicine, Daegu Catholic University

Medical Center, South Korea

Objectives: To evaluate the feasibility of quantifying sternocleidomas-

toid muscle (SCM) stiffness using acoustic radiation force impulse

(ARFI) sonoelastography in infants with congenital muscular torticollis

(CMT).

Methods: Twenty infants with an SCM thickness greater than 10 mm

with or without involvement of the entire SCM length (limitation of

neck rotation passive range of motion [PROM]: group 1S .30�, group
1M5 15�230�) and 12 infants with an SCM thickness smaller than 10

mm with or without involvement of any part of SCM (group 2) were

included. The SCM thickness was measured using B-mode ultrasound,

and the local SCM shear wave velocity (SWV) and subcutaneous fat

layer using ARFI sonoelastography.

Results: The neck rotation PROM was significantly greater in group

1S (36.5� 6 5.3�) than in group 1M (18.8� 6 4.9�; p , .01); the

SWVof the SCM in the affected side (2.87 6 0.99 m/s) was signif-

icantly higher than that in the unaffected side (1.50 6 0.30 m/s;
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p, .01). The SWVof the SCM was significantly higher in group 1S

than in group 1M. In group 1, the SWV of the affected SCM was

positively correlated with the degree of deficits in PROM of neck

rotation in the affected side (r 5 .77; p , .01).

Conclusions: This study revealed a difference in the SWV of the

affected SCM according to the limitation of neck rotation PROM in in-

fants with CMTand SCM thickness greater than 10mm, although no dif-

ference in SCM thickness was observed.

PPT7-016
Sonoelastographic Findings in De Quervain’s
Disease

Shih-Hao Cheng,1 Jyun-Yan Liou2

1Department of Orthopaedic Surgery, Penghu Hospital, Ministry of

Health and Welfare, Taiwan, 2Department of Radiology, Penghu

Hospital, Ministry of Health and Welfare

Objectives: De Quervain’s disease is a common condition involved the

first extensor compartment of the wrist. The inflammatory process often

affects tendons and causes degeneration. In the study, we aim to use so-

noelastography to compare the tendon integrity between patients and

healthy volunteers.

Methods:A total of 20 healthy volunteers and 20 patients with De Quer-

vain’s disease diagnosed by clinical symptoms and physical examina-

tions were enrolled into the study. All patient received bilateral wrists

sonography, including conventional B-mode sonography and elastogra-

phy. The tendon was divided into three group: grade 1: blue (hardest) to

green (hard); grade 2: yellow (soft); and grade 3: red (softest). We also

use strain ratio between tendon and subcutaneous fat tissue for quantita-

tive comparisons.

Results: In the symptomatic groups, there are higher rate of intratendi-

nous hypoechogenicity and peritendon effusion. Elastography also

showed higher proportion of grade 2 and grade 3 tendinopathy. The

strain ratio of the tendonwas also significantly lower than healthy group,

indicating softer texture.

Conclusions: The study showed patients with De Quervain’s disease

had significantly lower strain ratio in their tendon within first extensor

compartment across the radial styloid. Ultrasound elastography could

be a promising method to evaluate such tendon abnormalities.

PPT7-017
Spleen Stiffness Evaluated by Acoustic Radiation
Force Impulse (ARFI) Elastography in Cirrhotic

Patients is not a Useful Tool to Predict Esophageal Varices

Needing Treatment

Giovanni Galati, Antonio De Vincentis, Alessandro Guidi, Paolo Gallo,

Umberto Vespasiani, Antonio Picardi

Department of Hepatology, University Campus Bio Medico, Italy

Objectives: BackgroundThe spleen stiffness (SS) and liver stiffness

(LS), evaluated by Acoustic Radiation Forced Impulse (ARFI), have

been related to the risk of varices needing treatment (VNT) in compen-

sated cirrhotic patients. AimAim of our study was to test the diagnostic

value of SS in predicting the presence of VNT in a consecutive popula-

tion of cirrhotic patients.

Methods: We studied two groups: the non-cirrhotic group (NCG) in

which histology or clinical features ruled out a liver cirrhosis; the

cirrhotic group (CG) of historical patients followed by the Ultrasound

Service of our Liver Unit. We studied two groups: the non-cirrhotic

group (NCG); the cirrhotic group (CG) of historical patients followed

by the Ultrasound Service of our Liver Unit. Over a total consecutive

period of four months, all included patients underwent liver and spleen

ARFI examination.
Results: We enrolled 145 patients. The first group was of 41 non-

cirrhotic patients (24 biopsy-proven: 2 Fibrosis 0/6, 6 Fibrosis 1/6, 5

fibrosis 2/6, 9 Fibrosis 3/6, 2 Fibrosis 4/6 sec. Ishak); the second group

of 104 cirrhotic patients (all clinically diagnosed). LS and Spleen Diam-

eter (SD) were significantly lower in the NCG, otherwise the platelets

(PLTs), the PLTs/SD ratio and transaminases were significantly higher

in the NCG than CG (p, 0.001). SS was not significantly different in

NCG and CG, neither in presence of VNT (p50.161). In the multivariate

analysis, LS [adjusted-OR 2.4 (1.17-5.34)], platelets [adjusted-OR 0.98

(0.97-0.99)] and spleen diameter [adjusted-OR 1.16 (0.96-1.36)] were

associated with presence of VNT in CG, but SS was not.

Conclusions: ConclusionsWe suggest that SS is not a useful tool to

detect VNT among cirrhotic patients. The explanation could lie in the

higher stiffness of the spleen in respect to the liver, independently of

liver fibrosis and not influenced by portal hypertension.

PPT7-018
The Cutoff Values of ARFI Two-Location
Measurement in Different Metavir Fibrosis Scores

and Etiologies

Dar-In Tai,1 Tse-Hwa Hsu,1 Po-Hsiang Tsui,2 Wan-Ting Yu,1

Shiu-Feng Huang,3 Yung-Liang Wan2

1Department of Gastroenterology and Hepatology, Chang Gung

Memorial Hospital, Taiwan, 2Department of Medical imaging and

Radiological Sciences, College of Medicine, Institute for Radiological

Research, Chang Gung University, 3Division of Molecular and Genomic

Medicine, National Health Research Institute

Objectives: Assessment of liver fibrosis with acoustic radiation force

impulse (AFRI) imaging is a popular modality to measure liver fibrosis.

ARFI may select an optimal location for measurement under imaging

guiding. However, there are some debates on standardized protocol

for ARFI in compared with well-established protocol in Fibroscan. To

decrease the variation of ARFI, we developed two-location measure-

ment with standardized protocol. We would like to establish the cutoff

values according to Metavir fibrosis score in different etiologies.

Methods: A consecutive series of patients who received liver histology

study were prospectively enrolled. All cases had hemogram, liver

biochemistry, viral markers and ARFI two-location measurement within

4 weeks of histology study. A standardized protocol was used and car-

ried out by a single technologist.

Results: A total of 457 patients that included 84 negative for both

HBsAg and anti-HCV (NBNC), 20 autoimmune liver diseases, 283

chronic hepatitis B (CHB) and 70 hepatitis C (CHC) were enrolled.

Among patients in NBNC, 64 with fat cell .10% and non-alcoholism

are considered as non-alcoholic fatty liver disease (NAFLD). The

AUROC for Metavir 4 fibrosis were 0.949, 0.766 and 0.939 for NAFLD,

CHB and CHC, respectively. The cutoff values for Metavir F4 were

1.750, 1.505 and 1.750 for NAFLD, CHB and CHC, respectively. The

sensitivity and specificity were satisfactory and both were over 0.8 for

patients with NAFLD and CHC, but was between 0.718 and 0.741 in

CHB.

Conclusions: The diagnostic performance of two-location measure-

ment is accurate for NAFLD and CHC, but is relatively poor in CHB.

PPT7-019
The Value of 2D-Swe.Ge for the Evaluation of Liver
Fibrosis in Patients with HCV Compensated Chronic

Hepatopathies

Ioan Sporea,1 Felix Bende,2 Alina Popescu,1 Roxana Sirli,1

Mirela Danila,1 Ruxandra Mare,1 Ana Maria Stepan1

1Department of Gastroenterology and Hepatology, University of

Medicine and Pharmacy ‘‘Victor Babes’’ Timisoara, Romania,



Abstracts S103
2Department of Ultrasound, University of Medicine and Pharmacy

‘‘Victor Babes’’

Objectives: To evaluate the performance of the 2D- shear wave elastog-

raphy technique from General Electrics (2D-SWE.GE), for the evalua-

tion of liver fibrosis in patients with HCV chronic hepatopathies,

using Transient Elastography (TE) as the reference method.

Methods: We included 145 consecutive subjects with HCV compen-

sated chronic hepatopathies, in whom liver stiffness was evaluated in

the same session by means of 2 elastographic measurements: TE (Fibro-

Scan, EchoSens) and 2D-SWE.GE (LOGIQ E9, GE Healthcare). Reli-

able LS measurements were defined as follows: for TE – the median

value of 10measurements with a success rate of$60% and an interquar-

tile range,30% and for 2D-SWE.GE - the median value of 10 measure-

ments acquired in a homogenous area and an interquartile range (IQR)

,30%. To discriminate between various stages of fibrosis by TE we

used the following cut-offs: F$2: 7.1 kPa, F$3: 9.5 kPa, F54: 12.5 kPa.

Results: Reliable LS measurements were obtained in 138/145 (95.1%)

subjects by 2D-SWE.GE and in 139/145 (95.8%) by TE (p50.9). The

final analysis was performed on 134 subjects with valid measurements

by both methods. We found a good positive correlation between the

LS values obtained by the 2 methods r50.79, p,0.0001. Based on TE

cut-off values we divided out cohort into 4 groups: F0-F1:36/134

(26.8%), F2: 23/134 (17.2%), F3:23/134 (17.2%) and F4:52/134

(38.8%). The AUROC was 0.909 for significant fibrosis (F$2), 0.954

for severe fibrosis (F$3) and 0.942 for cirrhosis (F54). The best cut-

off values for F$2 was 7 kPa (Sensitivity 85.7, Specificity 80.5), for

F$3 it was 9.2 kPa (Sensitivity 85.3, Specificity 91.5) and F54 it was

10.7 kPa (Sensitivity 84.6, Specificity 91.4).

Conclusions: 2D-SWE.GE seems a reliable method for liver fibrosis

staging in patients with HCV compensated chronic hepatopathies. The

best 2D-SWE.GE cut-off values for F$2, F$3 and F54 in HCV chronic

hepatopathies were 7, 9.2 and 10.7 kPa.

PPT7-020
The Value of Elastpq in Healthy Subjects
Ioan Sporea,1 Ruxandra Mare,2 Alina Popescu,1 Roxana Sirli1

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Timisoara, Romania,
2Department of Rehabilitation Medicine, ‘‘Victor Babes’’ University of

Medicine

Objectives: The aim of the present study was to establish liver stiffness

values in healthy subjects, by means of ElastPQ.

Methods: We evaluated 40 healthy subjects (67.5% women, 32.5 %

men, BMI521.9 6 5.5 kg/m2), without known liver disease and with

a normal abdominal ultrasound, in whom liver stiffness (LS) was as-

sessed using ElastPQ (EPIQ 7, Philips Healthcare, Bothell, WA,

USA). Reliable LS measurements were defined as the median value of

ten measurements acquired in a homogenous area avoiding large vessels

and with an IQR/ median , 30%.

Results:Out of 40 subjects, reliable LS measurements were obtained in

39 subjects (97.5%) by means of ElastPQ. The mean LS values in

healthy subjects was 4.24 6 0.96 kPa, CI 95% (3.93 - 4.56). In our

cohort, there were no significant differences across gender categories.

The mean LS for men was 4.506 1.05 kPa, CI 95% (3.76 – 4.49) while

for women 4.13 6 0.92 kPa CI 95% (3.83 – 5.18) (p50.27).

Conclusions: ElastPQ has a very good feasibility (97.5%) in healthy sub-

jects. The mean LS value obtained in our cohort was 4.24 6 0.96 kPa.

PPT7-021
Ultrasound Diagnosis of Liver Fibrosis Using Shear
Wave Elastography

Chen-Chee Chiang,1 Jen-I. Hwang2
1Department of Radiology, Tung’s Taichung MetroHarbor Hospital,

Taiwan, 2Department of Medical Imaging, Tung’s Taichung

MetroHarbor Hospital

Objectives: To compare the ideal method of shear wave elastogra-

phy utilizing Young modulus (kiloPascal, quantitative) versus point

shear wave(meters/second, qualitative) in patients with various

liver disease.

Methods: This was a review of all liver fibroses diagnosed in our

institution between January 20l5 and March 2017. Frank liver

cirrhosis were excluded in this study. Parameters during ultrasound

procedure: 4.0-MHz convex transducer: patient in supine position,

breath-hold for 5 seconds, and scanning at the 6th th to 8th inter-

costal spaces, right side. Right and left lobes of liver should be

measured. Avoidance of portal vein or vascular structures during

measurement.

Results: A total of 90 adult patients aged 30 to 84 years were studied.

Normal values without liver fibrosis (Metavir score of F0) 5 1.35 m/

s(meters/second) or , 5.4 kPa (kiloPascal). Metavir score of F1 to F4

(mild to moderate fibroses 55.5 to 7 kPa) and advanced fibrosis: 1.99

m/s or 11.9 kPa.

Conclusions: In this study, we have demonstrated that shear wave

elastography allows the user to visualize the tissue stiffness as a co-

lor-coded map in a 2-D region of interest as well as providing the

user with a quantitative and qualitative measurement. It is easily

taught and quick to perform. These two methods appear to be com-

plimentary to each other rather than competing. Shear wave elas-

tography is a promising technique for noninvasive quantification

of tissue stiffness and has the potential to be useful in the diagnosis,

staging and management of diseases associated with changes in tis-

sue elasticity.

PPT7-022
What to Do When Transient Elastography is Not
Feasible?

Ioan Sporea,1 Raluca Lupusoru,2 Alina Popescu,1 Roxana Sirli,1

Mirela Danila,1 Radu Moleriu,3 Claudia Zaharia3

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Timisoara, Romania,
2Department of Medical Ultrasound, ‘‘Victor Babes’’, University of

Medicine and Pharmacy, Timisoara, Romania, 3Department of

Mathematics, Mathematics and Informatics Faculty, West University

Timisoara

Objectives: The purpose of this study was to find an alternative to Tran-

sient Elastography when this can not be use or when we can not obtain

valid reliable measurements.

Methods: Liver stiffness values were assessed with transient elastogra-

phy [TE- (Fibroscan)], 2D shear wave elastography (SuperSonic Shear

Imaging-SSI) and point shear wave elastography (pSWE) using VTQ

and ElastPQ, in a cohort of 148 patients with chronic liver diseases.

With the help of linear regression, we made a multivariate analysis to

test the relationship between TE and the other three methods (ElastPQ,

SSI, VTQ). Giving the fact that the factors were very well correlated, we

consider them predictors for our model.

Results: The model made with all the factors- ElastPQ+SSI+VTQ

compared with TE explained the 90.5% of the model variability

(R50.905). We tempted the probability to exclude one by one the fac-

tors. SSI+VTQ explained 90% of the model variability (R50.90).

ElastPQ+VTQ explained 78% of the model variability (R50.78) and

SSI+ElastPQ explained 89% of the model variability (R50.89).

Conclusions: SSI in combination with ElastPQ or VTQ is as good as the

TE single. Therefore these combination can be used when TE can’t be

made or is not valid.
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T8-13-IN01
Clinically Integrated Ultrasound in the Differential
Diagnosis of Acute Abdomen

Young-Rock Ha

Department of Emergency Medicine, Bundang Jesaeng Hospital, Korea

Rapid and accurate diagnosis is vital for a proper management of

acute abdomen. However acute abdomen in the emergency depart-

ment (ED) is the wide spectrum of characteristics. Patients can visit

ED at any point of each disease process. Some patients, especially

elder ones, hardly describe their symptoms. Although most recom-

mendations depict diagnostic policy based on the location of pain,

the location itself is reported not to specify the disease.

As a clinician, acute care physician (ACP) can use physical ex-

amination based on the knowledge of difference between not only

the visceral and parietal pain, but also symptoms and signs. Fortu-

nately possible surgical abdomen is a clinical diagnosis. They

frequently shows rapid symptom evolution, severe pain, and associ-

ated with unstable vital signs, fever, and dehydration. Using the

clinical feature and physical examinations, ACP should stabilize

the unstable and/or potentially life threatening abdominal pain by

either confirming or improving confidence with ultrasound. In addi-

tion, ACP can make differential diagnosis of stable acute abdomen

with ultrasound. Even ultrasound might not reveal any reasonable

pathology in some cases, which can be defined as sonographically

non-specific abdominal pain. The second level imaging (including

CT) can be reserved in selected patient negative or inconclusive ul-

trasound or in patients not responsive to standard pharmacological

treatment.

To accomplish all of these, ACP need to perform a ‘clinically in-

tegrated multi-focused ultrasound’. A multi-focused ultrasound is

defined as systemic whole abdominal scanning regardless the loca-

tion of abdominal pain. Here I’d like to introduce ‘SAFER (focused)

Lasso (multi-organ sequentially systemic scanning) approach’;

SAFER signifies Size, Air, Fluid, Echogenicity, and Regional lesion.

Lasso, a loop of rope that is designed to capture the cows, directs

the sequence of scan.

T8-13-IN02
Dyspnea: What Can Ultrasound Tell Us?
Francis Lee

Acute & Emergency Care Centre, Khoo Teck Puat Hospital, Singapore

Dyspnea is a common problem in emergency and critical care

practice. The correct diagnosis of the underlying pathophysiologic

process is imperative in guiding the correct therapeutic decisions.

The traditional approach of physical examination, chest radiographs

and laboratory studies form the basis of bedside assessment but has

its limitations in diagnosis sensitivity and specificity. The advent of

lung ultrasound changes the landscape for dyspnea assessment by

providing ‘‘visual’’ clues to the problems at hand. The two key prin-

ciples of lung ultrasound are: most acute lung problems start at the

periphery of the lung and are therefore accessible for ultrasound

examination; diagnosis of lung pathophysiology is based on the

recognition of the loss or alteration of lung artefacts (such as

lung sliding, curtain sign). After a comprehensive examination of

the lung fields, one could piece the ultrasound information with

the understanding of the pathophysiology of various lung conditions

into a diagnostic lung matrix.
T8-13-IN03
The Role of Ultrasound in Evaluating Patients with
Acute Chest Pain

Chien-Hua Huang

National Taiwan University Hospital

In acute cardiac care setting, echocardiography is a non-invasive

exam with real time images. Echocardiography is an excellent tool to

provide details of the cardiac structures information and functional

abnormalities – vessels, valves, and muscle. Doppler color mapping is

used to measure blood flow across valves, across septal defects (shunts),

extent of regurgitations and extremely useful in the detection of

abnormal operation of the valves and shunts. Patients with chest pain

can carry life-threatening emergency situations. Using echocardiogra-

phy brings a chance to do rapid and accurate diagnoses to differentiate

the causes, including acute coronary syndromewith or without mechan-

ical complications, pericardial disease, aortic diseases or trauma-related

cardiac injuries. In addition to the chest pain, careful evaluation of asso-

ciated symptoms, such as dyspnea, fever and shock status helps for

searching the underlying diseases by echocardiography.

T8-13-IN04
First International Guidelines on intestinal
ultrasound (GIUS)

Odd Helge Gilja, Prof., MD, PhD

National Centre for Ultrasound in Gastroenterology, Haukeland

University Hospital, and Institute of Medicine, University of Bergen,

Norway

EFSUMB has through the years released many guidelines and clinical

recommendations. The world’s first ever guidelines on gastrointestinal

ultrasound (GIUS) was released by EFSUMB in 2016 (1). The first subset

of theGIUS guidelines onmethodology and scanning techniqueswere pub-

lished online in EJU September 2016 and will appear in print with an edito-

rial by Seitz KH, Ødegaard S and Lutz H. An EFSUMB Task Force Group

(TFG) with experts from all over Europe is continuously working to make

more GIUS guidelines and the next topic will be ultrasound in IBD. Other

GIUS guidelines are also in pipeline: Inflammatory conditions, transrectal/

perineal US, miscellaneous, Upper GI / functional ultrasound.

Gastrointestinal ultrasound (GIUS) offers a unique possibility to

examine non-invasively and in physiological condition the bowel

including extra-intestinal features such as the splanchnic vessels, mes-

entery, oment and lymph nodes. For properly trained users, GIUS has

been shown to have good accuracy and repeatability not only in a pri-

mary work-up, but also in the follow up of chronic diseases.

When reporting findings in GIUS the most discriminatory parameters

include bowel wall thickness, length and distribution of bowel wall

thickening, an assessment of the preservation of layering and symmetry

of any changes present. The presence of fat wrapping and fat creep is a

highly specific finding in Crohn’s disease and should be included in the

report when present. The presence of complications such as fistulae,

strictures and collections, together with functional findings such as

enteric content and the presence of bowel dilatation and peristalsis

should also be noted in the examination report.

All the EFSUMB guidelines and position statements can be down-

loaded from our website www.efsumb.org

T8-13-IN05
Assessment of Acute Scrotum
Sudheer Gokhale, MD, FICR, FICMU, FAIUM

Sri Aurobindo Medical College & P G Institute, Indore, India

Acute scrotal pain is a common clinical problem. Unfortunately

symptoms are vague and clinical findings are non-specific. Immediate

http://www.efsumb.org
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surgical exploration is advised in patients with Acute scrotal pain unless

a definitive diagnoses of causes other than torsion can be made.

In about 30 - 50 % cases the different underlying pathological condi-

tions cannot be distinguished by clinical exam or lab tests .Ultrasound

offers timely and accurate differentiation of the causes of scrotal pain.

The Spectrum of differentials

� Torsion of the Testis. 30%

� Epididymo-Orchitis. 37%

� Torsion of Testicular appendage. 11%

� Idiopathic scrotal edema. 09%

� Incomplete Torsion & de-torsion.

� Acute hydrocele.

� Strangulated Hernia.

� Henoch Schonlein purpura.

� Hemorrhage into a testicular neoplasm.

Testicular Torsion

� 20-30% of patients with Acute scrotal pain.

� Haste is essential as testicular salvage rate reduces with passage of
time in Ac. Torsion

Testicular torsion occurs due to twisting of the testis on cord due to an

underlying Bell and Clapper anomaly. Initially the testis swells up due to

venous compression, later as the arterial flow is compromised ischemia

sets in and tissue necrosis may occur. Sonography and color Doppler

ultrasound reflect these developments. On gray scale ultrasound the

testis appears slightly enlarged. Color Doppler scan will reveal reduced

or absent flow. Careful examination of cord must be performed to look

for the whirlpool sign – confirming the twisting of the cord.

Torsion of Testicular appendage

In a child torsion of the testicular appendage is a more common cause of

acute scrotum as compared to torsion of the testis itself.

Sonography reveals a small focal hypoechoic mass adjacent to the

epididymis. The epididymis and testis appear normal in size and reveal

normal vascularity.

This is often a diagnosis of exclusion.

Acute Epididymo-Orchitis

Epididymo-orchitis is a more common cause for Acute scrotum, partic-

ularly in young children.

Gray scale ultrasound reveals enlarged epididymis and testis. Echos-

tructure is usually altered and hypoechoic. Testicular involevement is

often later and lesser. Color Doppler reveals increased vascular flow sig-

nals in epididymis and testis. Some studies have shown that increased

vascularity on color Doppler may be the only sign of Acute Epididymitis

or Orchitis in 20-40%.

Trauma

Trauma can cause bleeding in the tunical sac producing a hematocele, or

it can cause a rupture of the testis itself. Testicular conturs may become

irregular, but more often rupture is seen as focal areas of altered echoge-

necity in the testis.

Difficulties & Pitfalls

� Partial Torsion – some flow may still occur.

� Spontaneous detortion – flow may be normal or increased.

� Orchitis may cause sudden swelling and global ischemia of testis

T8-13-IN06
Musculoskeletal Ultrasound in Acute Care and
MSK Emergency

P. K. Srivastava, Prof., M.B.B.S., M.D.(Radiology), FICR, FICMU

Professor, Dept. Of Radiodiagnosis, King George’s Medical University,

Lucknow

High resolution ultrasound is an excellent modality in MSK emer-

gency conditions. The role of ultrasound starts in acute MSK infection

toMSK trauma. It is very useful to differentiate between cellulitis verses

abscess, necrotizing fascitis and cutaneous masses. It can easily locate

the foreign bodies. Ultrasounds can pickup bony fractures and helps
in identifying non healing fracture and mal union of the bones. Acute

tendon ruptures, joint effusion, muscle rupture, crush injury evaluation

can be easily done with high resolution ultrasound. High resolution ul-

trasound is very useful in compartment syndromes and vascular compro-

mise for locating the vessels and assess the vascular insert. It is also very

useful in nerve entrapment and can tell with confidence about shearing

of the nerve, compression of the nerve and entrapment of the nerve.

Large wound assessment can be done with high resolution ultrasound

for proper healing.

High resolution ultrasound is also first lie of investigation in acute soft

tissue trauma involving muscles, ligaments, tendons and cartilage injury

which are not easily picked up on conventional X-ray or CT scan. The

main advantage of ultrasound on CTANDMRI that it can be done in emer-

gency room without shifting the patient to CT or MR room.

T8-13-IN07
Ultrasound-Assisted Resuscitation
Wei-Tien Chang, MD, PhD

National Taiwan University Hospital

Cardiac arrest and cardiopulmonary resuscitation (CPR) is the most

critical condition in emergency and critical care medicine. Prompt

recognition followed by effective diagnosis and management are the

keys to successful resuscitation. In recent years ultrasound has been

shown to play increasingly important roles during CPR. In addition to

verifying the potential etiologies of cardiac arrest, ultrasound may

also help identifying the coexisting confounding factors that hinder

the return of spontaneous circulation. Examples are hypovolemia, ten-

sion pneumothorax, cardiac tamponade, massive pulmonary embolism,

large area myocardial infarction, etc. Moreover, ultrasound also helps in

confirming tracheal intubation, assuring adequate bilateral lung ventila-

tion, and monitoring cardiac activity during CPR. In the post-resuscita-

tion phase, ultrasound can be used to evaluate volume status and the

presence or severity of post-resuscitation myocardial dysfunction, based

on which proper fluid therapy, pharmacological intervention, or me-

chanical support can be employed. Further, other potential etiologies

such as internal bleeding, aortic dissection, ruptured abdominal aortic

aneurysm, e.t.c. could be identified through a systemic ultrasound eval-

uation. In fact, ultrasound has been formally suggested and increasingly

incorporated into the advanced cardiac life support (ACLS).With proper

training, ultrasound may serve as a powerful tool in the diagnosis and

management of cardiac arrest patients undergoing CPR.

T8-13-IN08
Ultrasound Assisted Interventions for Regional
Blockade

Yusef Sayeed, MD, MPH, MEng., CPH, CMRO, CME, DABPM

This session is specifically designed for health care providers who are

exploring ultrasound to help management of patients with acute injuries

that require ultrasound guided interventions for regional blockades.

Covering the Superficial Cervical Plexus, Interscalene, Supraclavicular,

Femoral and Lateral Femoral Cutaneous, and Posterior Tibial Nerves

this course will present a systematic and focused assessment with ultra-

sound. The session will include when and how to intervene. The partic-

ipant will develop ultrasound pattern recognition of the nerves for major

regional blockades. The case discussions will focus on pathologies that

are commonly encountered.

T8-13-IN09
Ultrasound-Assisted Sepsis Management
Kuo-Chih Chen

Department of Emergency & Critical Care Medicine, West Garden

Hospital, Taiwan
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Sepsis is a medical emergency that requires multidimensional

and simultaneous efforts for better outcomes. Sepsis definition

and management is evolving during previous 20 years. The core

concepts for successful management remain the same: early diag-

nosis and source control, adequate hemodynamic monitoring and

supportive cares.

Point-of-care ultrasound (POCUS) is getting popular in different

challenging settings, such as trauma, emergency medicine and critical

care medicine.

POCUS is also evolving from focused and single applications to

integrated and problem-oriented approaches, such as EFAST, BLUE

and RUSH protocols. Currently, there is no universal protocol for sepsis

management. The potential benefits of POCUS for sepsis management

could be infection control, hemodynamic monitor and treatment guid-

ance. In this section, clinical cases will be used to demonstrate how to

use POCUS for septic workup, infection intervention, vascular access,

fluid guidance, non-invasive hemodynamic monitoring and respiratory

management.

Symposium

T8-15-IN01
Advanced Eco-FAST. Beyond the FAST
S. Jorge Rabat

Head of the Department of Surgery, ‘‘Ruiz y Paez’’ Hospital, Eastern

University, Bol�ıvar City, Bolivar State, Venezuela

Initial management of trauma patients is one of the greatest chal-

lenges in clinical practice, because it requires very quick decision

based primarily on clinical criteria. FAST ultrasound has been shown

to be useful for the detection of bleeding in the thorax and abdomen,

as well as to detect cardiac tamponade in patients with penetrating

thoracic trauma and to diagnose the presence of pneumothorax.

The FAST A, B, C, D, E is a new approach where the patient is eval-

uated with ‘‘head to toe’’ Ultrasound, starting from the airway, venti-

lation, heart, vascular, abdomen, to the System Nervous central

(eye). This has made it a valuable tool for therapeutic decision making

in trauma patients, as well as for the selection of patients in cata-

strophic situations.

T8-15-IN02
Ultrasound Guided Resuscitation Pathways in the
Critically Ill Patient

Michael Blaivas, MD, MBA

Professor of Medicine, University of South Carolina School of Medicine,

Department of Emergency Medicine, Piedmont Hospital Newnan,

Atlanta, Georgia, USA

Ultrasound is having a tremendous impact on resuscitation of

critically ill patients from the emergency department to the inten-

sive care unit and surgical suites. Prior to ultrasound introduction

in the point of care, clinicians were left with little but pulse palpa-

tion and use of any already established invasive monitoring devices

to guide resuscitation. Studies have indicated that clinicians could

not accurately assess the presence of a pulse and auscultation

was not accurate for the assessment of pulmonary or cardiac status

in most critical situations. The lack of immediate x-ray availability

and other imaging greatly hampers resuscitative efforts in many sit-

uations. Fortunately, point of care ultrasound allows clinicians to

directly observe anatomy and physiology even in the most critical

patient and thereby adjust resuscitative efforts based on real time

data that has never been available previously. As a result, multiple

resuscitation pathways have been developed to take advantage of
ultrasound bedside capabilities incorporating a symptom based

approach and leaving behind single organ scanning approaches.

T8-15-IN03
Focused Ultrasound in the Peri-Arrest Setting
Adrian Goudie

Fiona Stanley Hospital & King Edward Hospital for Women

Focused ultrasound can be used in the arrest and peri-arrest setting to

distinguish the cause and direct management of critically ill patients.

This talk will discuss both the technique, range of potential findings

and prognostic information that can be obtained with ultrasound

T8-15-IN04
SEARCH (Sonographic Evaluation of Aetiology for
Respiratory difficulty, Chest pain, or Hypotension) for 9Es

Young-Rock Ha

Department of Emergency Medicine, Bundang Jesaeng Hospital, Korea

Focused thoracic ultrasound in emergency includes a cardiovascular

ultrasound, lung ultrasound, and FAST examination. The critical sce-

narios for it can be categorized into 3 situations along to the time;

pre-cardiac arrest, during the cardiac arrest, and post-resuscitation.

When patients are in potential arrest, we need to focus on the patients’

symptoms and signs and perform the ultrasonography right after short

history taking and physical examination. Critical symptoms that we

should care are like these, acute dyspnea, chest pain, hypotension, or

shock-related symptoms and signs such as unresponsiveness, syncope,

dizziness, or sweating.

However, critical patient’s symptoms and signs frequently show

up together. That’s why we should perform a focused thoracic ultra-

sound for any combination of these indications. We could figure out

what happened to the patients and treat them based on their sono-

graphic findings. We named this as SEARCH, which means sono-

graphic evaluation of aetiology for respiratory difficulty, chest

pain, or hypotension.

Additionally we determined target abnormalities, 9Es to search

for with focused thoracic ultrasound. 8Es are mnemonic symbolizing

the potentially critical situations which could be diagnosed by

SEARCH; Empty thorax (pneumothorax), Edematous or wet lung

(pulmonary edema/ alveolar consolidation), E-FAST (pleural and

peritoneal effusion), Effusion (pericardial effusion), Equality (pul-

monary embolism), EF (LV systolic dysfunction), Exit and entrance

(estimation of IVC, aortic dissection, aortic aneurysm, severe

valvular heart disease), Endocardial inward motion (Acute coronary

syndrome), and lastly E/E’(the ratio of early transmitral flow velocity

to early diastolic mitral annular velocity). We can skip the last E,

because we can have most of critical information using 8Es and it

needs much more experience. Scanning sequence of SEARCH is as

follows. After scanning both lung (in the same way of Dr Lichten-

stein’s BLUE protocol), we obtain the parasternal long axis view

and 4 chamber view on either apex or subxiphoid, and then check

abdominal aorta and IVC. We could quickly obtain most of informa-

tion in those processes. If necessary, In addition to those views, we

can look into parasternal short axis view, apical two chamber view

and suprasternal view. Those additional views are especially helpful

in case of chest pain.

During 13 months, we had performed SEARCH 8Es just after history

taking and physical examination for ED patients who complained of res-

piratory difficulty, chest pain, hypotension, or shock-related symptoms

and signs and who are admitted to general ward or ICU. We compared

diagnosis determined by SEARCH 8Es with final diagnosis at discharge

with review of charts. Kappa value between the diagnosis after

SEARCH 8Es and final diagnosis was 0.870. The level of confidence
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and number of impressions were significantly elevated and reduced

respectively after SEARCH 8Es

We concluded that focused thoracic ultrasound, SEARCH 8Es is the

useful and convenient tool that can help emergency physician make ac-

curate decision in patients with dyspnea, chest pain, or shock.

T8-15-IN05
US in Detection and Differentiation of Ileus
Dieter Nuernberg

Professor for Gastroenterology, Medical School Brandenburg Theodor

Fontane, Neuruppin, Germany

Ultrasonography has become increasingly important in the routine

diagnostics of gastrointestinal diseases. It is not only assessing the

lumen but more important the wall and the surrounding structures of

the stomach and bowel. Furthermore, functional processes (peristalsis,

blood flow) can be visualized and provide important information about

passage and perfusion. With modern high resolution (compressive)

sonography the gastroenterologist has an ideal method available com-

plementary to endoscopy.

Ultrasonography is an effective diagnostic tool in situation of emer-

gency (ileus, perforation). In emergency indications sonography is the

method of first choice achieving a high sensitivity. The same applies

to the ileus, which can be diagnosed significantly earlier by sonography

than with conservative X-ray. Meanwhile sonography can contribute

considerable information to clarify genesis (e.g. invagination,

intusception).

Signs of mechanical small bowel ileus are dilatated and round bowel

loops. In the late phase, the bowel wall is thicker, oedematous and a peri-

staltic. Hyper peristaltic, pendula peristalsis und atony depend on the

stadium. Distal of the stenosis the bowel is empty (‘‘hunger bowel’’).

Frequent causes are adhesive bands and adhesions (not visible), incar-

cerated hernias, invaginations (in children) or tumours (seldom foreign

bodies or gall stones). Differential diagnostic peritoneal carcinosis has

to be excluded as cause of the obstruction. Often the cause for he ileus

can be found by detailed examination in conjunction with medical his-

tory and clinical symptoms. Differential diagnostic wide, exudate-filled,

intestinal loops with hyper-motility in case of endemic sprue, but also

other forms of secretory diarrhoea.

Most frequently the cause of large bowel ileus is colon cancer.

Typical is a lot of gas in the dilated colon. Other reasons are coprostasis,

volvulus, peri-diverticulitis and IBD.

In paralytic ileus, small bowel loops are enlarged and a peristaltic and

also the colon is enlarged. Typical examples are postoperative bowel

atony or paralytic situations in pancreatitis, peritonitis and mesenteric

ischemia.

The published sensitivity of sonography (89 – 97 %) is significant

higher than that of X-ray (77 - 85 %). In mechanical small bowel ileus

diagnosis with possible US is 6 h earlier then with X-ray. Radiological

signs are considerably later apparent as the passage obstruction, detect-

able by sonography. In large bowel ileus, heavy flatulence of single

bowel segments is the main sign, in some cases this can be demonstrated

more clearly with a X-ray abdomen overview. But gas filling is usually a

late sign of Ileus. Free intraabdominal fluid (interenteric ascites) is also a

(late) sign of Ileus.

T8-15-IN06
The US-CAB Protocol During Resuscitation
Wan-Ching Lien

Assistant Professor, Department of Emergency Medicine, National

Taiwan University and National Taiwan University Hospital, Taiwan
Pulse check, auscultation and capnography are traditional methods

for confirming the circulation-airway-breathing (C-A-B) status during

cardiopulmonary resuscitation (CPR). However, application of these

methods during resuscitation may have limitations. Ultrasonography

has an increasingly important role in emergency conditions like CPR.

We proposed a novel ultrasound C-A-B (US-CAB) protocol in an

ALS-compliant manner. This systematic ultrasonographic evaluation

during CPR not only serves as an adjunct to traditional C-A-B check,

but also identifies potentially reversible causes of cardiac arrest and con-

founding factors of CPR.

T8-15-IN07
ACommonMisunderstanding in Lung Ultrasound:
The Comet Tail Artifact

Francis Lee

Acute & Emergency Care Centre, Khoo Teck Puat Hospital, Singapore

Lung ultrasound diagnosis depends on the interpretation of changes

or loss in the natural artifacts produce by lung air. Several vertical linear

lung artifacts have been described, of which two stands out as being the

most important: the comet tail artifact and B-lines. The term ‘‘comet tail

artifact’’ are often loosely used to describe any kind of vertical lung

artifacts, creating some confusion. Comet tails, B-lines and one of their

cousins: The Z-line, have been presented as ‘‘comet tails’’ in common

literature and publications. However, these three entities have distinct

genesis, appearances and diagnostic significance. A clarification of

term ‘‘comet tail’’ goes a long way to remove the barriers of interpreting,

communicating and learning lung ultrasound findings.

T8-15-IN08
Ultrasound Guided Interventions
Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7, 97980, Bad

Mergentheim

The European Federation of Societies for Ultrasound in Medicine

and Biology (EFSUMB) guidelines on interventional ultrasound (IN-

VUS) are an expression of interdisciplinary and multiprofessional view-

points, some of which represent different approaches; this reflects reality

in all its diversity. Particular attention has been given to clinical signif-

icance (level of evidence and the more practical grade of recommenda-

tion). The principle of ‘‘do no harm’’ is expressed in repeated pleas to

apply the techniques judiciously in everyday practice and not become

fascinated with technology for its own sake. The decision to proceed

with an interventional procedure is always an individual one and should

be measured by its benefit for the patient (1). The guidelines consist of

six main parts that are published in Ultraschall in der Medizin / Euro-

pean Journal of Ultrasound (2-10), an introduction (1) and Editorial

(11) and comment papers (12-14).

T8-15-IN09
Prehospital Ultrasound
Jen-Tang Sun

Far Eastern Memorial Hospital

Ultrasound is raising star in emergency medicine, many of study

were published in EM, among them, some article related prehospital

condition, including FAST, pneumothorax and lung edema. Due to

unique condition of prehospital environment, like the noising, can influ-

ence our physical examination. Ultrasound can provide some correct

diagnosis and givemore information about the patient. This presentation

is review of ultrasound in prehospital use.
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T8-15-IN10
Gas as a Sign of Critical Illness in Abdominal
Diseases

Dieter Nuernberg

Professor for Gastroenterology, Medical School Brandenburg Theodor

Fontane, Neuruppin, Germany

Gas normally only occurs in the gastrointestinal system. Gas in the

free abdominal compartment is a sign of perforation. But gas sometimes

can also be seen in parenchymal organs (as abscess or covered perfora-

tion), also in the retroperitoneal room and very seldom in the wall of

bowel or in vessels. Gas at wrong places (extragastral and extraintesti-

nal) is an important sign in gastrointestinal diseases.

Perforation of the GIT is occurring very rarely (1-2%). Most

frequently it is caused by ulcers of the stomach and the duodenum.

X-ray, sonography and endoscopy are most important in the diagnosis

of this complication. X-ray is fairly reliable in detecting air but needs

a greater emission of gas. Given optimal conditions during the examina-

tion ultrasound can detect small amounts of air (1-2 ml). In daily routine

sensitivity of this method is low (approx. 50 %). The diagnosis of a

covered perforation is very complicated as it is lacking the typical

criteria of free air in X-ray and sonography.

Patients with strong epigastric pain who were suspected to have a

perforation were examined by ultrasound before and after undergoing

endoscopy. We payed special attention to the presence of criteria of

free air as well as any sonographical changes in the surrounding of

the stomach.

The detection of free air by sonography sometimes is better after

endoscopy. A covered perforation can only be visualized by enhance-

ment of air. Criteria of a covered perforation are: *Echogenuous

enhancement of a strictly limited cavity of perforation. *Reverberations

of air within the cavity. *Detection of the leakage. (Orifice of perfora-

tion) *Detection of air motion. *Change of sonographical image after

second look sonography.

The detection of a free or a covered perforation by endoscopy and

other imaging methods is complicated. Second look sonography after

insufflation of air by endoscopy can be useful and shows sometimes

the perforation cavity. Under optimal conditions even the leakage can

be visualized. The principle of a complementary sonography is little

incriminatory. It provides the examiner with additional information,

especially in a diagnostic procedure that is marked by a pressure of time.

Gas in abdominal organs is a sign of abscess. Abscesses with gas can

also occur between the bowel loops as interenteric abscesses. Gas in

abdominal vessels can occur in situation of sepsis.

T8-15-IN11
Ultrasound Integration into Medical School
Curriculum

Harvey L. Nisenbaum

Department of Medical Imaging, Penn Presbyterian Medical Center,

Philadelphia, Pennsylvania

Ultrasound is portable, uses non-ionizing radiation, gives important

information both anatomic and physiologic, is relatively inexpensive,

but is hands-on skill for image acquisition.

Early on, US equipment was large and expensive and located in

departments like Radiology, Obstetrics & Gynecology, and Cardiology.

Physicians, after their patient examination, would suggest possible diag-

nosis and then send the patient for separate US study.

High quality laptop and handheld US units can now be used at point-

of-care. Appropriately trained physicians can use them to enhance their

physical examination. No need to use a stethoscope when the heart can

be imaged and observed looking for abnormalities.

Many other structures can be evaluated in the same way resulting in

more timely patient care.
Appropriate use of US has become a core skill that all future physi-

cians will need to learn.

Number of specialties require US training in their Residencies

like Radiology, Emergency Medicine, and Obstetrics & Gynecology.

Residencies would be able to concentrate more on patient care if the

medical student entering their Residency was already proficient in

the use of US.

Medical school mission is to educate and train their students to be

the best prepared physicians to provide the best care for their pa-

tients. The use of US is a core skill they should be taught. This

core skill also enhances their educational experience in medical

school.

How does one introduce a new skill into a medical school cur-

riculum that is already jam-packed? The US Integration into med-

ical school curriculum has many requirements which will be

discussed in the presentation- ‘‘champion’’; support of deans; sup-

port of module leaders; hands-on teachers; space; budget (US

equipment, server to save images for each student, simulation);

funding; feedback.

Final thoughts- each medical school is unique; support of the leaders

is mandatory; collaboration is essential; resources (space, equipment,

time) need to be available; and how rapid and successful the integration

of US into the curriculum depends on many factors which are unique to

each institution.

T8-15-IN12
Future Directions of Ultrasound in Acute Care
Medicine

Yueh-Ping Liu

National Taiwan University Hospital

Dermoid cysts are composed of well-differentiated tissues of at least

two of the three types of germinal cells (ectoderm, mesoderm and endo-

derm) and present various and complex ultrasonographic aspects. That

is why the ultrasonographic diagnosis may be difficult and lead to confu-

sion. Ovarian dermoid cysts are made up of solid, cystic and fat tissue.

These components give rise to characteristic sonographic features such

as a fat-fluid level, dermoid mesh and tip of the iceberg sign. The pres-

ence of two or more of these typical features can be used to confidently

diagnose a dermoid cyst on ultrasound. The purpose of this paper is to

present a case with typical ultrasonographic findings of the dermoid

cysts and illustrate the characteristic sonographic features through arti-

cles review.

Keywords: Dermoid cyst, mature teratoma, ovarian cyst, ultrasound

Free Paper

OPT8-001
Sonographic Findings of a Dermoid Cyst in a
15-Year-Old Girl

Yueh-Ping Liu, Wan-Cling Lien

Department of Emergency, National Taiwan University Hospital,

Taiwan

Objectives: Ovarian dermoid cysts are made up of solid, cystic and fat

tissue. These components give rise to characteristic sonographic features

such as a fat-fluid level, dermoid mesh and tip of the iceberg sign. The

presence of two or more of these typical features can be used to confi-

dently diagnose a dermoid cyst on ultrasound. This 15-year-old girl

with good health condition and presented with abdominal pain for 2-3

weeks and aggravated for 2 days. KUB showed a bony structure over

LLQ (Fig 1). Thus abdominal echo was arranged and demonstrated

two of these features (Fig 2), had the diagnosis of a dermoid cyst later

confirmed on CT (Fig 3) and histopathology.
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Methods: Case report and literature review.

Results: A 15- year old girl with good health condition presented with

abdominal pain for 2 – 3 weeks, and was found to have a bony structure

over LLQ. Ultrasound showed a fat-fluid level and tip of the iceberg

sign; the diagnosis of a dermoid cyst later confirmed on CT and

histopathology.

Conclusions: Dermoid cysts or mature cystic teratoma present various

and complex ultrasonographic aspects. Ultrasound has become a

frequently used and highly effective modality through which the diag-

nosis of a dermoid cyst can be made. Timely diagnosis This case illus-

trates that ultrasound can be used to aid in the diagnosis of dermoid cyst,

especially for girls with good health condition presentation of a bony

structure on X ray.

OPT8-002
Bilateral Pulmonary Embolism Diagnosed by
Emergency Department Physician Using Bedside

Echocardiography in a Nstemi Case

Henry Kam-Hong Cheng, Wei-De Tsai, Wen-Han Chang

Department of Emergency, Mackay Memorial Hospital, Taiwan

Objectives: NSTEMI is diagnosed by EKG with no ST segment eleva-

tion but elevation of blood Troponin I level. Pulmonary embolism is due

to blood clot in the lung vessel. However, there is no relative relationship

between the two by literature. We present a case of NSTEMI complain

of shortness of breath and dyspnea where emergency department echo-

cardiography diagnosed pulmonary embolism and finally confirmed by

computed tomography.

Methods: Case report and literature review.

Results: A 72 years old woman transfer to our hospital due to

NSTEMI but patient had persisted shortness of breath and dyspnea

. Bedside echocardiography showed right ventricle dilatation ,posi-

tive McConnell’s sign, positive 60/60 sign, left ventricle had D-shape

appearance in parasternal short axis view during diastole. Chest

computed tomography with and without contrast showed bilateral

pulmonary artery filling defects , clinically compatible with acute

pulmonary embolism. Finally the patient is treated successfully

with anticoagulant therapy.

Conclusions: Echocardiography is available in emergency department

nowadays but it should not be used as a screening test for pulmonary em-

bolism due to low sensivitiy in unselected patient. However, echocardi-

ography did play a role in submassive andmassive pulmonary embolism

with high specificity.

OPT8-003
Early Detection of Superior Mesenteric Artery
Dissection by Ultrasound: Two Case Reports

Chun-Yen Huang, Jen-Tang Sun, Kuang-Chau Tsai

Department of Emergency, Far Eastern Memorial Hospital, Taiwan

Objectives: Superior mesenteric artery (SMA) dissection is a rare dis-

ease. Some of the cases are isolated type, the others are associated

with aortic dissection. Most of the cases are diagnosed by contrast-

enhanced computed tomography (CECT). The use of emergent bedside

ultrasound has been described to diagnose aortic dissection. However,

there is limited literature regarding the use of bedside ultrasound to iden-

tify superior mesenteric artery dissection, a known high-risk feature of

aortic dissection. We present one case of isolated SMA dissection and

one case of SMA dissection complicated with aortic dissection. Both

of them were diagnosed by bedside ultrasound first and confirmed by

CECT

Methods: Case report and literature review.

Results: Case one: A 46-year-old male patient without past history

of hypertension. He suffered from intermittent epigastralgia for 3

days. Laboratory data, ECG, KUB showed no specific finding.
Bedside ultrasound found faint intimal flap in SMA. The diameter

of SMA was 15.4mm. Color duplex revealed thrombosis or false

lumen in SMA. Cardiovascular specialist was informed and SMA

dissection was proved by CECT. Patient’s symptom improved after

anticoagulant usage. Case two: A 46-year-old male patient with

past history of hypertension and old ischemic stroke. He had sud-

den onset of consciousness change and recurrent stroke was im-

pressed initially. However, due to relative low systolic blood

pressure (97mmHg), we performed bedside ultrasound to the pa-

tient and found intimal flap in abdominal aorta and SMA. The

diameter of SMA was 10.5mm. Cardiovascular specialist was con-

sulted immediately. Patient’s consciousness recovery to clear after

endografting surgery.

Conclusions: These two cases illustrate that bedside ultrasound can be

used to early detect SMA dissection. The normal diameter of SMAwas

reported as 5.7-7.3mm. The aneurysm is considered more than 1.5 times

of normal diameter. Intimal flap of SMA dissection may not be easily

seen in ultrasound due to poor image quality. However, the diameter

of SMA . 10 mm should warrant clinician the high suspicion of

SMA dissection and further image study or specialist consultation

should be considered.

OPT8-004
Use Point of Care Sonography (POCUS) for Rapid
Screening Subacute Lead Perforation

Chia-Ching Chen,1 Wei-Chun Lin2

1Department of Emergency, Lo-Sheng Sanatorium and Hospital,

Ministry of Health and Welfare, Taiwan, 2Department of Emergency,

China Medical University Hospital

Objectives: Pacer maker perforation is defined as right atrium or the

right ventricle is perforated after pacemaker lead inserted. It is an

uncommon condition with published rates of 0.1–0.8% for pace-

makers and 0.6–5.2% in ICDs. The perforation usually developed

within 1 month after implantation. According to onset time, lead

perforation can classified into 3 categories: acute (Developed

within 24 hours after implantation); subacute (Onset within 1 month),

and delayed. CT remains the gold standard of diagnostic tool. How-

ever, the point of care sonography (POCUS) imaging is useful in

epidemiological screening of pericardial effusion, temponade sign

and free pacemaker/ICD lead to diagnose suspected cases of lead

perforation.

Methods: Case report and literature review.

Results: A 73-year-old male with a history of neurocardiogenic syn-

cope and palpitations underwent pacemaker implantation 1 week

ago. Dyspnea with chest pain and syncope developed post–

pacemaker implantation. The patient was admitted for pleuropericar-

ditis. POCUS showed temponade sign with free pacemaker lead at

right ventricle wall (yellow arrow). Emergent pericardiocentesis

showed fresh blood about 200cc. Contract . Computed tomography

also showed findings of free pacemaker lead protruding to right

ventricle wall with pericardial effusion. Emergent sternotomy

revaled laceration about 1cm over RV inferior wall with slow active

bleeding. After cardiorrhaphy he was discharged on 7th day of

admission.

Conclusions: Symptoms of lead perforation include chest pain, dys-

pnea, syncope, inadequate ICD shocks, muscle or diaphragm stimu-

lation, abdominal pain, hiccup and pleural or pericardial effusion.

That means no specific symptoms of this rare clinical condition.

Despite of CT remains the golden diagnostic tool, POCUS is faster

and more convenience in ED setting. By early recognition of new

onset pericardial effusion and even free pacemaker/ICD lead, emer-

gent pericardiocentesis and surgical intervention can be carried as

fast as possible, reducing the morbidity rate and minimize cardiovas-

cular sequelae.
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OPT8-005
Bedside Ultrasound in Intensive Care Unit (ICU):
Impact of Size, Image Quality and Boot Time

Thomas Amelang,1 Natalie Herth,1 Henry Sch€afer,1 David Heftrig2

1Department of Internal Medicine and Intensive Care Unit,

B€urgerhospital Frankfurt, Germany, 2Department of Radiology,
Klinikum H€ochst

Objectives: There are several factors, which limit the application of

ultrasound in an ICU, such as the amount of space next to the patient’s

bed, the image quality and boot time of ultrasound devices. This study

examines the influence of size, image quality and booting time to the

use of sonographic imaging in ICU.

Methods: The number of sonographic examinations in ICU over a

time interval of two years was calculated and the types of exams

categorized. The first year an older, big-sized ultrasound

device with a long booting time was provided. The second year

the machine was replaced by a newer, small-sized model with a

fast booting system. Using a standardized questionnaire, the most

relevant factors determining the use of ultrasound imaging were

analyzed.

Results: In total 3285 exams were done in ICU over the two-year

time interval, whereas a plus of 23% could be documented in the

second year of the study. There was no significant increase in

typical ultrasound exams like depiction of the inferior vena cava,

looking after pleural effusion or the function of the diaphragm, so-

nographically guided puncture of the internal jugular vein or

abdominal examinations. Instead new imaging methods were

applied more often: accessing deep peripheral vessels for catheter-

ization, lung sonography (e.g. detection of peripheral lung embo-

lism, pneumothorax or pulmonary congestion by depiction of B-

lines), neck ultrasound to confirm endotracheal tube position.

90% of the colleagues ranked the small size and immediate booting

time of the machine as most relevant.

Conclusions: To improve the use of ultrasound imaging in ICU, ultra-

sound machines should be small and fast booting.

Poster Session

PPT8-001
Bedside Sonographic Characteristics of Early and
Late Appendicitis

Young Rock Ha,1 Sung Min Jeong,2 Jong Kun Hong,3

So Ya Paik,4 Young Sik Kim3

1Department of Emergency Medicine, Bundang Jesaeng

Hospital, South Korea, 2Department of EM, Asan

Medical Center, 3Department of EM, Bundang

Jesaeng Hospital, 4Department of Diagnostic Pathology,

Bundang Jesaeng Hospital

Objectives: The patients with appendicitis can visit emergency

department (ED) either before or after the migration of pain into right

lower quadrant (RLQ). The purpose of this study was to determine the

characteristics of bedside ultrasound (BUS) and clinical characteris-

tics of the early appendicitis (EA) comparing to the late appendicitis

(LA) in ED.

Methods:ABUS registry of RLQ tenderness for one year was reviewed.

Among these cohorts, patients pathologically proven to have appendi-

citis were selected and divided into two groups: an EA group, patients

who complained of a diffuse abdominal pain, and a LA group, patients

who complained of a localized right lower quadrant pain. The two

groups were compared according to gender, age, BUS findings, inflam-

matory markers, clinical features, and postoperative pathological

findings.
Results: A total of 102 patients were enrolled in this study. Among

them, 42 patients (41.2%) were in the EA group and 60(58.8%) were

in the LA group. Appendiceal diameter and non-compressibility did

not differ between the two groups. However, periappendiceal fat infiltra-

tion and fluid were less prevalent in the EA group (p50.031 vs.

p50.022, respectively).

Conclusions: Both dilated appendiceal diameter and non-

compressibility were visualized in BUS of EA patients. Emergency

physicians can detect EA before the localization of pain to RLQ by

using BUS.

PPT8-002
Detection of Interstitial Pregnancy with Rupture by
Point-of-Care Ultrasound at Emergency Department:

A Case Report

Chi-Yung Cheng, Hsiu-Yung Pan, Chia-Te Kung

Department of Emergency, Kaohsiung Chang GungMemorial Hospital,

Taiwan

Objectives: The interstitial portion of the fallopian tube is the prox-

imal segment that is embedded within the muscular wall of the uterus.

A pregnancy implanted at this site is called an interstitial pregnancy.

Interstitial pregnancies are more dangerous than other types of

ectopic pregnancies, as they tend to rupture later because of greater

dispensability of the covering myometrium and lead to devastating

hemorrhages. In this obstetric emergency, detection of hemoperito-

neum by using point-of-care ultrasound (POC-US) may be life-

saving.

Methods: Case report and literature review.

Results:A 25-year-old woman, gravid 2, para 1, was pregnancy at 9 3/7

weeks of gestation, visited our Emergency Department (ED) due to pro-

gressive lower abdominal pain for one day. Point-of-care Ultrasound

(POC-US) was performed by ED physician with free fluid in cavity

and no gestation sac in uterine cavity seen (Figure 1). Right interstitial

pregnancy was suspected and was proved by emergent laparotomy.

Right cornual resection was performed. She was discharged days later

and improvement was documented on the medical record at Outpatient

Department.

Conclusions: Interstitial pregnancy compromises about 2-3% of all

ectopic pregnancies and may be misdiagnosed as intrauterine

because it is partially implanted in the endometrium. Undiagnosed

interstitial pregnancies usually rupture following 8 to 16 weeks of

amenorrhea and are associated with mortality rate as high as 2.5%

due to risk of severe hemorrhage. It is vital for ED physician to detect

the acute abdomen in pregnant patients. Utilizing POC-US, ED phy-

sicians could rapidly identify hemoperitoneum and expedite the oper-

ative management in this patient. POC-US is a useful tool at ED

because it provides real-time images for lesions detection and dem-

onstrates the dynamic changes if is being performed repeatedly. Its

non-invasive and radiation-free properties make it safer for pregnant

woman and may be used as the primary tool to screen obstetric

emergency.

PPT8-003
Dilatation of Aortic Root in a 36-Year-Old Male
with Chest Tightness

Hung-Yu Chuang, Henry Kam-Hong Cheng, Wei-De Tsai,

Wen-Han Chang

Department of Emergency, MacKay Memorial Hospital, Taiwan

Objectives: The risk of thoracic aortic dissection is strictly related to the

diameter of the ascending aorta. The role of echocardiography is very

essential detecting aortic root dilatation in emergency Department

Physician can obtain many information along with bed-side echocardi-

ography. We present a case of a young male with syncope and chest
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tightness. The diagnosis is made by echocardiography and confirmed

with computer tomography.

Methods: Case report and literature review.

Results: A 36-year-old male was sent to emergency department due to

syncope. He was fully consciousness when arriving ER and complained

chest tightness. Bedside echocardiography revealed dilated aortic root

about 6 centimeters with pericardial effusion which is highly suspect

ascending aorta dissection. Emergent computer tomography revealed

intimal flap in the ascending aorta and aortic arch with hemopericar-

dium. Patient received emergent surgical intervention and recovered

very well.

Conclusions: Echocardiography plays an important role in the emer-

gency department for detecting aortic dissection. The disease has

high mortality rate and should receive emergent surgical interven-

tion. Perform echocardiography in patient complained chest pain

can early detect aortic dissection and reduce morbidity and mortality

of patient.

PPT8-004
Early Detection of Free Wall Rupture by Point of
Care Ultrasound

Jen-Tang Sun, Bo-Hwi Kang

Department of Emergency, Far Eastern Memorial Hospital, Taiwan

Objectives: Free wall ruptured is a rare but fatal complication of post

myocardial infarction (MI). Point-of-care ultrasound provides a rapid

diagnosis and increase chances of patient’s survival.

Methods: Case report and literature review.

Results:A 49-year-old man with past history of type A dissection status

post grafting operation and hypertension under regular medication con-

trol; He visited our Emergency Department with complaint of sudden

onset chest pain that radiates to back for a day with hypotension. Elec-

trocardiogram revealed ST elevation over anteriolateral leads (V2-V4).

Point-of-care ultrasound shows free wall rupture of lateral wall with

pericardial effusion. Computed tomogram angiography also revealed

hemopericardium and free wall rupture. Patient received emergent

vascular exposure for extracorporeal membrane oxygenation removal

and vessel repair operation and recovery has been uneventful and is dis-

charged under stable condition.

Conclusions: Free wall rupture is a deathly complication of post car-

diac infarction; incidence rate of approximately 2-4% and 12–21% of

deaths following MI. Complication typically does not occur within

24 hours of post MI but at the highest incidence of the following 7

days. Mortality is extremely high; hence, early finding is essential.

The definite diagnostic criterion is echocardiography, with sensitivity

of 100% and a specificity of 93%. The actual tear site, hemopericar-

dium and right-heart collapse can be seen through echocardiography.

Free wall rupture is a critical complication of post MI, requires rapid

diagnosis and operation treatment. Point-of-care ultrasound provides

an effortless and ultimate diagnosis, thus, increases the chance of sur-

vival.

PPT8-005
Emphysematous Pyelonephritis in a Diabetic
Patient

Po-Chen Chou, Henry Kam-Hong Cheng, Wei-De Tsai, Wen Han Chang

Department of Emergency, Mackay Memorial Hospital

Objectives: Emphysematous pyelonephritis is an uncommon and life-

threatening infection of the kidney. Gas forming organisms infect the

renal parenchyma, tissue, and collecting system, leading to rapid necro-

tizing destruction of the renal parenchyma and perirenal tissue. We pre-

sent a case of emphysematous pyelonephritis diagnosed by bedside

emergency department ultrasound.

Methods: Case report and literature review.
Results: A 84 years-old female patient, history of diabetes mellitus and

hypertension, was presented with general malaise, poor appetite and

high blood sugar for about 1 week at home. A bedside emergency

department ultrasound was performed and showed reverberation of air

within the right kidney that obscures the entire kidney shadow, right

side pleural effusion. Later, abdominal CT scan without contrast showed

prominent air collection in right renal parenchyma and perirenal space

with a big calcified stone in right renal pelvis. Right subcapsular ne-

phrectomy is done by urologist and the patient is discharged unevent-

fully on the 20th hospitalization day.

Conclusions: Emphysematous pyelonephritis is a severe and acute

necrotizing parenchymal renal infection caused by gas-forming bacte-

ria. Diabetes mellitus and urinary tract obstruction are the two most pre-

disposing factors. The initial diagnosis can only be made by emergent

department ultrasound and confirms by abdominal CT scan. Aggressive

broad-spectrum antibiotics should be initiated as soon as possible once

diagnosis had made combined with or without percutaneous drainage

and finally nephrectomy if medical theapy failed.

PPT8-006
Lung Ultrasound Findings in Radiographic Occult
Pneumonias

Francis Lee

Acute and Emergency Care Centre, Khoo Teck Puat Hospital, Singapore

Objectives: To demonstrate the ability of lung ultrasound in discovering

pneumonic lesions in radiographic occult pneumonias.

Methods: A systematic protocol for lung examination is presented with

three cases illustrating how the pneumonias could be missed by simply

relying on the chest x-rays as the final arbiter for diagnosis.

Results: The reasons for radiographic occult pneumonias could be

related to radiographic techniques of acquiring a chest x-ray, age or loca-

tion of the pneumonia. Three cases were used to demonstrate how ultra-

sound could help clinch the diagnoses.

Conclusions: In patients presenting with clinical signs of lower respira-

tory tract infection, a lung ultrasound should be performed if the chest

x-rays appear normal.

PPT8-007
Role of Point of Care Ultrasound in the Diagnosis of
Perforated Peptic Ulcer

Kuo-Chih Chen

Department of Emergency and Critical Care Medicine, West Garden

Hospital, Taiwan

Objectives: Perforated peptic ulcer is a common cause of acute

abdomen and intra-abdominal infection in the emergency departments.

The diagnosis is usually made by typical history, diffuse abdominal

tenderness, muscle guarding and confirmed by x-ray or computed to-

mography. Despite previous studies point out that ultrasound is superior

to plain radiography to diagnose pneumoperitoneum, most emergency

physicians are still not familiar with this application. We report a case

presenting with diffuse abdominal pain and muscle guarding to the

emergency department and the diagnosis of perforated peptic ulcer

was made by point of care ultrasound and confirmed by computed to-

mography and surgery.

Methods: Case report and literature review.

Results: A 75 year old woman presented with dull epigastric pain for

one week and developed acute abdominal pain for half day Her vital

signs were stable. Physical examination reveled diffuse abdominal

tenderness and muscle guarding, especially over epigastrium. Ultra-

sound showed dirty ascites at Morrison’s pouch, right para-colic gutter

and pelvic region, free air above surface of left lobe liver and a perfo-

rated hole at pre-pyloric region. Computed tomography and surgical

finding confirmed the diagnosis.
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Conclusions: This case indicates that point of care ultrasound in emer-

gency department can be use to diagnose intraperitoneal free fluid and

air. It is also possible to diagnose perforated ulcer at prepyloric region.

In addition to abdominal aortic aneurysm screening, we recommend

routine use of point of care ultrasound to screen free fluid in dependent

regions and free air in nondependent regions for patient presenting with

acute abdominal pain in the emergency departments.

PPT8-008
Role of Point of Care Ultrasound in the Diagnosis of
Thigh Foreign Body and Its Removal

Kuo-Chih Chen

Department of Emergency and Critical Care Medicine, West Garden

Hospital, Taiwan

Objectives: Accidental punctured injuries may result in foreign body

retention. Correct diagnosis, prompt localization and early removal

may prevent complications and infections. The diagnosis is usually

made by radiography for radiopaque foreign body. In addition to detec-

tion, point of care ultrasound can assist foreign body localization and

removal. We report a case presenting with left thigh punctured nail

and ultrasound is used to detect, localize and remove the nail.

Methods: Case report and literature review.

Results: A 49 year old man accidentally injured by the nail gun during

work and presented with left thigh punctured wound and a retained nail.

The radiography confirmed the nail in the left thigh. We used ultrasound

to detect the retained nail and found the majority of the nail was located

within subcutaneous tissue and only a small portion of the nail was punc-

tured into the muscle. Under ultrasound guidance, we used syringe nee-

dles to approach the nail in both ends and removed the 4.5 cm nail

successfully at bedside with small incision in the emergency

Department.

Conclusions: This case indicates that point of care ultrasound is useful

for foreign body detection, localization and removal. High resolution

linear transducer and skilled needling technique are the mainstays for

successful foreign body removal.

PPT8-009
The Applications of Us-Cab Protocol during
Resuscitation

Wan-Ching Lien, Wei-Tien Chang, Meng-Che Wu, Cheng-Yi Wu

Department of Emergency Medicine, National Taiwan University

Hospital, Taiwan

Objectives: The purpose of this present study was to evaluate the feasi-

bility of the US-CAB protocol during resuscitation, and the incidence of

potentially treatable conditions detected.

Methods: This study was conducted from August 2015 to July 2016 at

the ED of National Taiwan University Hospital (NTUH) in Taiwan. The

US-CAB protocol was named after the circulatory-airway-breathing

(C-A-B) sequences in the advanced life support (ALS). A curvilinear

2-5MHz prove was used for evaluation of the heart through the subxi-

phoid four-chamber view. The same probe was placed transversely on

the anterior neck superior to the suprasternal notch for the tracheal US

exam. Sequentially, the probe was placed on both sides of the chest in

the mid-axillary line around 4th–5th intercostal spaces to confirm proper

ventilation using the lung sliding. Prior to study initiation, the junior

emergency physicians (EPs), the 1st and 2nd year of residents that would

be responsible for resuscitation and critical care 6 months later, attended

the US-CAB training curriculum in August 2015. It was a half-day
course, including one-hour didactics, and three-hour small-group rota-

tory hand-on training on live healthy model volunteers. Assessments

included immediate and re-evaluation, including a written test, and

the US image acquisition at the end of the training and with an interval

of 6 months after the training. Non-traumatic, out-of-hospital cardiac

arrest (OHCA) adult patients receiving the US-CAB examination by

the junior EPs were eligible for inclusion. A US scanner (SSA-550A,

Toshiba, Tokyo, Japan) equipped with 2-5 MHz curvilinear transducers,

was used.

Results: There were 10 junior EPs participated in the US-CAB training

course. Their age was 28.962.1 years in average, and four were males.

The previous cardiac and lung US experience was less than 30 examina-

tions. None of them had performed tracheal US. All of the participants

completed the assessments at the pre-determined time points. There was

a significant improvement in written test scores after completion of the

course (p,0.0001) and no significant decrement after 6 months. The

time to obtain adequate images for subxiphoid views and tracheal US

was decreased during resuscitation, comparing with those in the imme-

diate evaluation. There were 98 patients included in this study. During

resuscitation, the US-CAB exam disclosed sonographic cardiac activity

in 14 (14%) patients, esophageal intubation in 5 (5%) patients and one-

lung intubation in 4 (4%) patients. Esophageal intubation was noted

approximately 30 seconds prior to auscultation in one case.

Conclusions:This study demonstrated a novel, resuscitative US-CAB

protocol, its feasibility and applications during resuscitation among

novice examiners after a limited training. Thus, US-CAB examina-

tion can be considered as the secondary confirmation method during

resuscitation.
PPT8-010
Use Point of Care Ultrasonography (POCUS) for
Rapid Diagnosis of Acute Global Renal Infarction:

Accelerate the Treatment and the Disposition

Wei-Jun Lin, Wei-Kung Chen

Department of Emergency, China Medical University Hospital, Taiwan

Objectives: Acute global renal infarction is an uncommon condition,

with the most common cause of thromboembolism. The diagnosis of

renal infarction is usually delayed because it could mimic many other

diseases. It is important to proceed an optimal diagnosis and treatment

for kidney salvage. Point of care ultrasound is a rapid and convenient

tool for the emergency and critical care physicians to screen the patients

with abdominal pain or flank pain. We present a case of a patient with

acute global renal infarction, in whom the diagnosis was made rapidly

with bedside ultrasound.

Methods: Case report and literature review.

Results: A 40-year-old man with history of DM presented with whole

abdominal pain, and the ECG showed normal sinus rhythm. Bedside

point of care ultrasound (performed by ED physician) showed nearly

no color signal in right kidney when color Doppler was activated in com-

parison with left side under the same setting and circumstances, suspi-

cious for right side acute global renal infarction. Emergent

percutaneous transluminal angiography was arranged and thrombec-

tomy was done immediately.

Conclusions: This case illustrates that bedside point of care ultrasound

can be used to rapid diagnosis of acute renal infarction. It may help

emergency and critical care physician to differentiate many other condi-

tions and prevent delayed diagnosis, impaired renal function or even

death.
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The Practicability of RFA as a Therapy for Graves’

Disease

Bao-ming Luo,1 Xiao-di Liu,1 Bo-yang Zhou,1 Ming Liang,1

Zheng-fei Yang,2 Xiao-lin Xu1

1Department of Ultrasound, Sun Yat-sen Memorial Hospital, Sun

Yat-sen University, 107 Yanjiangxi Rd, Guangzhou 510120, Guangdong

Province, China, 2Department of Emergency Medicine, Sun Yat-sen

Memorial Hospital, Sun Yat-sen University, 107 Yanjiangxi Rd,

Guangzhou 510120, Guangdong Province, China

Objective: To investigate the safety and efficacy of thyroid radiofre-

quency ablation (RFA) via animal experiment.

Method: Six adult female domestic pigs, weighing 4565 kg, were ran-

domized to undergo RFA or sham operation (SO). RFAwas performed in

the RFA group 4-5 times based on the volume of thyroid, and 5 min each

time. The same procedure was performed in SO group except that the

whole RFA system was turned off. Contrast enhanced ultrasound

(CEUS) was performed to evaluate the ablation zone and describe the

blood supply of the thyroid before and after the process. Serum free triio-

dothyronine (FT3), free thyroxine (FT4), and thyroglobulin (TG) were

measured before, during, immediately after and 1 week after RFA to

assess the safety and efficacy of RFA. Serum calcium (Ca) and phos-

phorus (P) were measured before, immediately after, and 1 week after

the process to observe whether parathyroids were affected. Pathological

analysis was also performed to investigate the cytological changes.

Result: A large non-enhanced area was showed in CEUS after RFA

compared with that before RFA. No significant differences were de-

tected in FT3, TG, Ca and P between the RFA group and the SO group,

while a reduction of FT4 was observed 1 week after RFA. Coagulative

necrosis and granulation tissue were found in RFA area through hema-

toxylin-eosin (H&E) staining.

Conclusion:This animal study illustrated that RFA represents a safe and

effective method for the treatment of Graves’ disease. Nevertheless, due

to the limited animal model and sample size, further animal and clinical

studies are needed to investigate the long-term benefits.

T9-16-IN02

Risk Stratification of Cytologically Indeterminate

Thyroid Nodules on FNAwith Ultrasound: What

We Did and How to Do?

Huixiong Xu

Department of Medical Ultrasound, Shanghai Tenth People’s Hospital,

Ultrasound Research and Education Institute, Tongji University School

of Medicine, Shanghai, 200072

To assess the value of conventional ultrasound, conventional strain

elastography (CSE) and acoustic radiation force impulse (ARFI) elastog-

raphy in differentiating likelihood of malignancy for Bethesda category

III thyroid nodules. 103 thyroid noduleswithBethesda category III results

on fine-needle aspiration cytology (FNAC) in 103 patients were included

and all were pathologically confirmed after surgery. Conventional ultra-

sound, CSE and ARFI elastography including ARFI imaging and point

shear wave speed (SWS) measurement were performed. Univariate and

multivariate analyses were performed to identify the independent factors

associated with malignancy. Area under the receiver operating character-

istic curve (Az)was calculated to assess the diagnostic performance. Path-

ologically, 65 nodules were benign and 38 were malignant. Significant

differences were found between benign and malignant nodules in ARFI.

The cut-off points were ARFI imaging grade$ 4, SWS. 2.94 m/s and

SWSratio. 1.09, respectively.ARFI imaging (Az: 0.861) had the highest

diagnostic performance to differentiate malignant from benign nodules,

following by conventional. ultrasound (Az: 0.606 - 0.744), CSE (Az:

0.660) and point SWSmeasurement (Az: 0.725 - 0.735). Multivariate lo-

gistic regression analysis showed that ARFI imaging grade $ 4 was the

most significant independent predictor. The combination of ARFI imag-

ing with point SWS measurement significantly improved the specificity

(100%vs. 80.0%) and positive predictivevalue (100%vs. 72.9%) in com-

parison with ARFI imaging alone. ARFI elastography is a useful tool in

differentiating malignant from benign thyroid nodules with Bethesda

category III results on FNAC.

T9-16-IN03

Computer-Aided Diagnosis in Thyroid Nodular

Diseases

Tien-Chun Chang

Department of Internal Medicine, National Taiwan University Hospital,

Taipei, Taiwan

To avoid abuse of fine-needle aspiration cytology (FNAC) and to save

time of learning curve, a computer aided Detection and Diagnosis

(CAD) system to detect suspicious lesions for FNAC from thyroid ultra-

sonography, has been developed by the Department of Industrial Engi-

neering, cooperative with Department of Surgery, National Taiwan

University. Now I try to introduce how to perform CAD system in thy-

roid ultrasonography, and what is the real role of CAD system in thyroid

nodular disease. After marking the transverse axis and longitudinal axis

of the nodule appeared in the ultrasonography, four parameters are

calculated and displayed by the computer system spontaneously, which

include micro-calcifications, hypoechoic lesion, heterogeneity and

indistinct margin. The results are displayed by the pointers in the semi-

lunar figures. The necessity of FNAC is depended on the size and

numbers of positive findings (pointers displayed in the right side).

This CAD system is objectively and easy to be used. It may supply an

easy method to determine the necessity for FNAC, but what we must

keep in mind is that this method can reduce the necessity of FNAC about

4 in 5 cases, but not to completely replace FNAC to diagnose thyroid

cancer.

T9-16-IN04

Can Thyroid Ultrasonography with Computer

System Predict Thyroid Follicular Cancer?

Chwen-Tzuei Chang,1 Argon Chen2

1Endocrinology & metabolism, China Medical University Hospital,

Taichung, Taiwan, 2Department of Mechanical Engineering, National

Institute of Industrial Engineering, National Taiwan University, Taipei,

Taiwan

Thyroid cancer in the world gradually increased. The reason in addi-

tion to the progress of medical equipment, in essence, is still the disease

itself is indeed increasing. The majority of thyroid cancer is well-differ-

entiated cancer, most of the prognosis are good, as well as the next follic-

ular cancer is slightly worse prognosis. The fine-needle aspiration

cytology and frozen section examination is not easy with the differential

diagnosis of benign adenoma. Although the tumor marker & genome

can help, the fee does not cheap and not suitable in the clinical as a

screening tool. If there is a simple way to help physicians to interpret,

will provide clinicians with excellent help .This study enrolled thyroid

ultrasound & connected computer system in the hospital surgery in 72

cases of thyroid follicular carcinoma and random 94 cases of follicular

tumors were analyzed.
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T9-16-IN05

Ultrasound-Guided Percutaneous Laser Ablation of

Unifocal Papillary Thyroid Microcarcinoma

Weiwei Zhan

Ultrasound Department, Rui Jin Hospital, Shanghai

Jiao Tong University School of Medicine,

Shanghai, China

Papillary thyroid microcarcinoma (PTMC) is usually associated with

a favourable outcome. Management of PTMC varies from observation

to total thyroidectomy and post-operative radioiodine therapy, but occa-

sionally becomes a dilemma for patients who are unwilling to undergo

surgery or are at high risk for surgery. Although the nature of PTMC is

indolent, a few cases of local spread or distant metastases have also been

reported in the long-term follow-up. Percutaneous laser ablation (PLA)

is a minimally invasive technique that has been widely applied to benign

thyroid nodules and demonstrated to be effective for reducing the vol-

ume of benign nodules. In our study, ultrasound-guided PLA was

applied in treatment of unifocal PTMC. Conventional ultrasound and

contrast enhanced ultrasound were used to evaluate the target lesion

before and after PLA. Cytology and pathology were used to evaluate

the efficacy of PLA. Short-term and long-term follow up was also per-

formed after PLA. Ultrasound-guided PLA is an effective and safe

method for treating unifocal PTMC.

T9-16-IN06

Radiofrequency and Ethanol Ablation for Thyroid

Jung Hwan Baek

Department of Radiology and Research Institute of Radiology,

University of Ulsan College of Medicine, Asan Medical

Center, Seoul, Korea

Thyroid nodules are common in clinical practice. Most thyroid nod-

ules are benign and treatment is unnecessary; however treatment is

required for cosmetic or symptomatic reasons. For cystic and predomi-

nantly cystic thyroid nodules, ethanol ablation (EA) has been suggested

as a first line non-surgical treatment. However EA is ineffective for solid

thyroid nodules. To overcome these drawbacks of EA, thermal ablation

techniques, such as laser ablation (LA) and radiofrequency ablation

(RFA), have been suggested. The goal of this lecture is to review the

role of the ethanol and thermal ablations and determine how to select

the best treatment modality among the different techniques currently

available (EA, LA and RFA) based on the clinical evidence.

Free Paper

OPT9-001

Problems of Thyroid Ultrasound Screening–Based

on the Results of Thyroid Screening Conducted at

Our Facility 25 Years Ago in Japan

Koji Takebe, Takashi Arai

Department of Breast and Thyroid Surgery, Takebe Breast Surgery

Clinic, Japan

Objectives: Surgical cases of papillary thyroid cancer have increased in

many countries recently. The main factor is that the ultrasound examina-

tion device is widely used. Improved image quality is also a factor. We

present the results of thyroid cancer screening through ultrasound exam-

inations performed 25 years ago and mention the problem of over-diag-

nosis in thyroid cancer screening.

Methods: From 1990 to 1995, we presented the results of our ultrasound

screening for thyroid cancer in Kagawa Prefecture, Japan (1million peo-

ple). The subjects were 11,189 women with no neck symptoms. They

were examined using a surface ultrasonic apparatus. After detecting

abnormalities, fine needle aspiration cytology was carried out. If the pa-

tient were diagnosed with cancer, a lobectomy was performed with a

side neck lymph node dissection.

Results: 140 cases of thyroid cancer were detected in this screening.

The histological type of all detected cancer was papillary carcinoma.

The detection rate of tumors with diameters of 3mm or more was

3.6%; 10mm or more was 0.88%; 15mm in the tumor diameter was

0.27%. Lymph node metastasis was observed 33% in tumors sized

3�9mm, 56% in tumors sized 10�14mm, and 94% in tumors sized

15mm or more.If we enforce the thyroid cancer screening by ultrasound

examination, the detection of thyroid cancer in 3mm or more is 3600 per

100,000 women, the detection of 10mm or more is 880 per 100,000

women. But the annual number of suffering from thyroid cancer in

Japan is approximately only 7 per 100,000 women. The deviation be-

tween the two is very large. We inferred that small papillary thyroid

cancer is passed without problems accompanied by lymph node metas-

tasis. For thyroid cancer screening using ultrasound, the problem of

over-diagnosis is raised.

Conclusions: The detection of thyroid cancer through aggressive use of

ultrasound is not recommended. Surgical indications of subclinical thy-

roid cancer should be determined with restraint. Asymptomatic small

papillary carcinoma should be regarded as innocuous.

OPT9-002

To Establish the True Positive Percentage of Cases

Where Ultrasound Detected Nodules in Sestamibi Negative

Cases of Hyperparathyroidism. Retrospective Data from A

Single Institution’’

Alka Ashmita Singhal,1 Sanjay Baijal,1 Deepak Sarin,2

Ambrish Mithal,3 Sunil Mishra,3 Shafi Kuchay,3 Beena Bansal,3

Parjeet Kaur,3 Sowrabh Arora,2 Jasjeet Wasir3

1Department of Medanta Division of Radiology And Nuclear Medicine,

Medanta The Medicity, India, 2Department of Head And Neck

Oncosurgery, Medanta The Medicity, 3Division of Endocrinology and

Diabetes, Medanta The Medicity

Objectives: To evaluate the value addition of ultrasound, over sestamibi

scan in patients with hyperparathyroidism. To establish the percentage

of cases where ultrasound detected nodules in sestamibi negative cases

of hyperparathyroidism.

Methods: Retrospective study from year 2013 to 2017. A total of 250

patients of Hyperparathyroidism who had both ultrasound and Sesta-

mibi scan for parathyroid localization and were operated at our insti-

tution were included. Ultrasound localized parathyroid as a

hypoechoic ovoid nodule with arc of vascularity. Diagnostic findings

were recorded. Among them 175 patients (70%) were positive on

both Sestamibi Scan and Ultrasound and 65 patients (26%) were Ses-

tamibi negative and were detected on ultrasound. Remaining 10 pa-

tients were negative on both ultrasound and Sestamibi. Of which 5

patients (2%) had Methionine PET & 5 patients (2%) had no further

imaging done.

Results: Of the 250 patients,175 patients (70%) were positive on both

Sestamibi Scan & Ultrasound and 65 patients (26%) were Sestamibi

negative & were positive on ultrasound only. Remaining 10 (4%) pa-

tients were positive on Sestamibi, but negative on ultrasound. Of which

in 5 patients (2%) the nodules were located in the mediastinum and 5

(2%) patients the nodules were located in neck. Of the nodules localized

on both Sestamibi and ultrasound 173 patients (98.8%) were true posi-

tive at Surgery. Of the nodules localized only on ultrasound 61 patients

(93.8%) were true positive at surgery. Ultrasound Detected Nodules in

Sestamibi Negative Cases in 26% Cases and of Which True Positive

at Surgery Were 24.4%.

Conclusions: Ultrasound finds true positive parathyroid nodules in sig-

nificant number of Sestamibi Negative cases (24.4 % in our study) and

finds additional nodules in cases where sestamibi showed only one
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nodule which changes the plan of surgery and preoperative counselling

of patient. It gives precise localization and size of the nodule(s).

OPT9-003

Significance of Perithyroidal Lymph Nodes in

Benign Thyroid Diseases

Tomyuki Ohta,1 Makiko Nishioka,1 Norio Nakata,1

Takako Shirakawa,2 Hiroya Ojiri1

1Department of Radiology, The Jikei university school of medicine,

Japan, 2Department of Radiological Sciences, Tokyo Metropolitan

University Graduate School of Human Health Sciences

Objectives: The incidences of perithyroidal lymph nodes (PTLNs) in

benign thyroid diseases were investigated.

Methods: A total of 108 patients were divided into 36 with benign thy-

roid nodules, 33 with Hashimoto’s thyroiditis, six with subacute thyroid-

itis, 9 with silent thyroiditis, 14 with Graves’ disease, and 10 with

hypothyroidism of undetermined etiology.We assessed the relationships

among PTLNs and these groups, thyroid volume, thyroid parenchyma

echogenicity, and anti-thyroid-stimulating hormone receptor, anti-

thyroglobulin, and anti-thyroid peroxidase antibodies (TRAb, TgAb,

and TPOAb).

Results: The PTLN-positive rates of Hashimoto’s thyroiditis (69.7%),

subacute thyroiditis (83.8%), silent thyroiditis (77.8%), and Graves’ dis-

ease (35.7%) groups were significantly higher than those of benign thy-

roid nodules (5.6%) and hypothyroidism of unknown etiology (0%)

groups. The PTLN-positive rates were significantly higher in cases

with TgAb and/or TPOAb (P , 0.01) and in those with lower paren-

chyma echogenicity (P , 0.01).

Conclusions: PTLNs were seen in inflammatory thyroid diseases but

were rarely detected in other thyroid diseases. These findings represent

PTLNs an indicator for differentiating inflammation of the thyroid.

Lower echogenicity of the thyroid known as a finding of inflammation

showed a correlation with positive rate of PTLNs. PTLNs in cases of

Graves’ disease may be due to coexisting thyroiditis related to TgAb

and/or TPOAb.

OPT9-004

Ultrasound-Guided Core-Needle Biopsy in the

Diagnosis of Langerhans Cell Histocytosis with Thyroid

Involvement

Wenbo Li, Yuxin Jiang, Qingli Zhu, Qing Zhang

Departmentof Ultrasound, Peking Union Medical College Hospital,

Chinese Academy of Medical Sciences, China

Objectives: To investigate the sonographic findings of Langerhans’s

Cell Histocytosis with thyroid involvement and evaluate the role of ul-

trasound-guided core-needle biopsy in diagnosing this disease.

Methods: The clinical data, sonographic features, and biopsy modes of

13 patients with pathologically or clinically confirmed Langerhans’s

Cell Histocytosis with thyroid involvement from 1984 to 2016 were

retrospectively analyzed. The sonographic findings of LCHwith thyroid

involvement were divided into three types: diffuse type, nodular type

and mixed type.

Results: There were 7 males and 6 females. The initial symptom was

diabetes insipidus in 10 patients (76.9%). 8 patients (61.5%) were sono-

graphically diagnosed as diffused thyroid lesions, 2 15.4%) as inflam-

matory lesions and 3(23.1%) as thyroid nodules. 6 patients underwent

ultrasound-guided fine-needle aspiration biopsy. On cytology of FNA ,

1 was diagnosed for LCH, 3 was suggestive for the diagnosis of LCH

and were confirmed by the histopathology and ancillary examination

result of the CNB. 2 cases could not suggestive for LCH. In 6 patients

who underwent ultrasound-guided core-needle biopsy, 5 (83.3%) had

achieved definitive pathological diagnosis of LCH.1 was suspected for

LCH. The distribution of the sonographic findings of LCH with thyroid

involvement was as follows:diffuse type, n55, (38.4%) ; nodular type,

n54, (30.8%); and mixed type, n54, (30.8%).

Conclusions: LCH with thyroid involvement should be considered in

thyromegaly patients with multiple organs involvement. Ultrasound-

guided core-needle biopsy is safe and accurate, and therefore a preferred

method for diagnosing LCH.

OPT9-005

Papillary Thyroid Carcinoma in a Patient with

Type 1 Diabetes and Hashimoto’s Disease

Ya-Ting Chiang,1 Wei-Hsin Ting,1 Shih-Ping Cheng,2

Chi-Kuan Chen,3 Chi-Yuan Tzen,3 Chi-Yu Huang,1 Yann-Jinn Lee1

1Department of Pediatric Endocrinology, MacKay Children’s Hospital,

Taiwan, 2Department of General Surgery, Mackay Memorial Hospital,
3Department of Pathology, Mackay Memorial Hospital

Objectives: Papillary thyroid carcinoma(PTC) is the most prevalent

malignant thyroid neoplasm. Hashimoto’s thyroiditis(HT) is the most

common autoimmune thyroid disease. HT is associated with a higher

risk of PTC.

Methods: A 21-year-old lady was seen in the pediatric endocrinology

clinic because of a suspiciously malignant nodule in the right thyroid.

The patient has type 1 diabetes mellitus diagnosed at 1.2 years of age.

Annual thyroid function test revealed thyroid autoimmunity with

elevated antimicrosomal and anti-thyroglobulin antibodies at 4.5 years

of age. Hashimoto disease was diagnosed with an elevated TSH level

when she was 11.4 years old. The TSH levels returned normal during

follow-up but persistently elevated at 17 years of age. Then levothyrox-

inewas prescribed tomaintain free T4 levels with normal limits. Regular

clinical follow-ups revealed only vaguely palpable thyroid without nod-

ules. Thyroid ultrasound showed diffuse heterogeneous echogenicity

and mild increased vascularity. A hypoechoic nodule measuring

0.87x0.74 cmwithout calcifications was found in the right thyroid gland.

The nodule enlarged to 1.63x1.55x0.88 cm with suspicious spotty calci-

fications in the follow-up sonography 4 months later. Fine needle aspi-

ration was suspicious for malignancy.

Results: Total thyroidectomy and central neck lymph node dissection

were performed. Microscopically, left thyroid revealed several adeno-

matoid nodules that were surrounded by thick fibrous capsules and solid

pattern or microfollicles. The right thyroid contained a ill-defined

nodule showing papillary thyroid carcinoma. The other thyroid tissue

showed multinodularity. The diagnosis was T1b(1.4cm) N0(0/15) Mb

stage 1. The patient’s average HbA1c had been between 7% and

8.5%. She had normal microalbuminuria and eye fundi.

Conclusions: The potential for PTC development in HT patients war-

rants close clinical monitoring. Physicians should be aware that patients

with HT need to be carefully monitored for the development of PTC.

OPT9-006

Calcifications Formation on Ultrasonography after

Fine Needle Aspiration in Benign Thyroid Nodules

Yi-Jhih Tsai, Shih-Ming Huang

Department of Surgery, National Cheng Kung University Hospital,

Taiwan

Objectives: The presence of calcification on thyroid ultrasonography is

one of themost important indicators of malignancies. However, fine nee-

dle aspiration(FNA) could also lead to the formation of calcification that

may mimic malignancies on ultrasonography. The purpose of this study

was to investigate the characteristics of post-FNA calcifications on

ultrasonography.

Methods: From October 2008 to August 2016, totally 39 patients with

43 benign thyroid nodules that had new calcifications formation during

sonographic follow-up after at least one history of fine needle aspiration

were enrolled in this study. The pattern of calcifications was
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retrospectively reviewed, and we further classified them into three types.

Micro-calcifications were defined as hyperechoic punctate foci of less

than 1 mm with or without acoustic shadowing; macro-calcifications

included those large, coarse or eggshell calcifications of more than 1

mm with acoustic shadowing; mixed-calcifications denoted by having

both micro- andmacro-calcifications. The clinical data included the thy-

roid status, type of nodule, numbers of FNA attempt, nodule diameter

change, and the periods from FNA to the time of calcifications were

evaluated. Fine needle aspirations were repeated to confirm benign

lesion for any doubt lesion during follow-up.

Results: According to the pattern of calcifications, 29 of 43(67.4%)

nodules had micro-calcifications while 27 of 43(62.8%) nodules had

macro-calcifications. Among all 43 nodules, 16(37.2%) were purely

micro-calcification, 14(32.6%) were purely macro-calcification, and

totally 13(30.2%) nodules showed mixed-calcification. For these

calcification nodules, 16(37.2%) were initially considered as purely

cysts, 19(44.2%) were cystic predominantly mixed nodules, 3(7.0%)

were solid predominantly mixed nodules, and 5(11.6%) were purely

solid nodules. None of them became malignancies at follow-up

cytology. The mean numbers of FNA attempt before calcification

were 2.70 6 1.92 times (median 5 2, range from 1-11 times), and

the average Interval between the first FNA to the time of calcifications

on USwas 16.166 11.97 months (IQR5 8.28-20.4, range from 1.4-59

months). More diameter reduction was seen in nodules with purely

macro-calcification compared to those with purely micro-calcification

(p-value 5 0.035).

Conclusions: Long-term follow-up US after fine needle aspiration re-

vealed calcifications formation that may be misdiagnosed as malig-

nancies. Recognizing these important phenomena may aid in

preventing unnecessary management or surgery.

Poster Session

PPT9-001

Ultrasound and 2D-Shear Wave Elastography

Images in a Rare Case of Papillary Thyroid Carcinoma

Associated with Intrathyroidal Metastases from a Colon Cancer

Mihaela Vlad, Ioana Golu, Alina Popescu, Ioan Sporea

2nd Department of Internal Medicine, ‘‘Victor Babes’’ University of

Medicine and Pharmacy, Romania

Objectives: Intrathyroidal metastases from a colon cancer are uncom-

mon, although the precise incidence is unknown. The coexistence of a

primary thyroid malignancy with metastases from colon cancer is quite

rare. Real-time shear wave ultrasound elastography 2D (2D-SWE) rep-

resents a technique that assesses the elasticity and the stiffness of

different tissues.

Methods: Case presentation. We report a 57-year-old female patient

who was admitted in the Clinic of Endocrinology due to multinodu-

lar goiter. At presentation, the patient was recently diagnosed with

pulmonary and bone lesions, being suspected for metastases.

The clinical exam detected a firm multinodular goiter, with a

reduced movement at swallowing. Ultrasound examination of the

thyroid detected at least five nodules. One of them, located in the up-

per part of right thyroid lobe was hypoechoic, with infiltrative mar-

gins that overpass the thyroid capsule and absence of

vascularization. Elastogram of this nodule indicated an inhomoge-

neous aspect with areas of high stiffness. In the upper part of left

lobe another hypoechoic nodule was detected, with regular margins

and perinodular vascularization. The 2D-SWE indicated low stiff-

ness in this last nodule.

Results: The patient was operated and the pathological exam revealed a

papillary thyroid carcinoma in the first nodule and a metastasis from a

colon cancer in the second one.

Conclusions: Ultrasound and 2D-SWE of this rare association is de-

picted in this paper, with quite different aspects of the two analyzed

lesion, suggesting a different pathology.

T10. Fetal Echocardiography

Pre-Congress Workshop/Symposium

T10-13-IN01

Fetal Cardiac Screening: What Are We (And Our

Guidelines) Doing Wrong?

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

Current prenatal detection rates for major forms of congenital heart

disease remain low, even in communities where practitioners observe

formal guidelines published by professional societies. This presentation

will review the current state of prenatal detection of congenital heart dis-

ease, and examine the current guidelines for fetal cardiac screening. The

talk proposes and teaches important aspects of fetal cardiac imaging,

most of which are not currently required in low risk pregnancies by

most guidelines: image quality, angle of acquisition, color-flowDoppler,

real-time storage of clips, and acquisition of the abdominal situs, four-

chamber, left- and right-ventricular outflow tracts, and three-vessel

trachea views.

T10-13-IN02

Right-Sided Obstructive Lesions: TOF/PS/PA

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

Obstructive lesions of the right heart represent among the

most common forms of congenital heart disease. This talk will pro-

vide the necessary background to detect and evaluate right-sided

obstructive lesions in fetal life. This lecture will discuss

pulmonary stenosis and pulmonary atresia, both with intact ventric-

ular septum, as well as tetralogy of Fallot. The presentation will

provide important clues on detection, evaluation, management

and prognosis. Pulmonary stenosis can progress during fetal life,

rarely to the point of pulmonary atresia. Outcomes tend to be

good, in the absence of significant right heart hypoplasia or

coronary sinusoids. Tetralogy of Fallot, the most common form

of cyanotic congenital heart disease, commonly occurs in

conjunction with other structural defects and/or aneuploidy. Out-

comes for tetralogy of Fallot tend to be good, varying largely

with the integrity and size of the main/branch pulmonary arteries.

Many cases of tetralogy of Fallot will require replacement of the

pulmonary valve. Outcomes for right-ventricular outflow

tract obstructions relate to details that commonly can be detected

prenatally.

T10-13-IN03

D-TGA/L-TGA

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s

Hospital, David Geffen School of Medicine at UCLA

Complete and corrected forms of transposition go by many names,

confounding their understanding. This talk will offer a novel

approach to classification of these defects that should aid in their un-

derstanding. Both types of transposition commonly occur in associa-

tion with other cardiac abnormalities, but only rarely with
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extracardiac structural abnormalities or genetic syndromes. The

echocardiographic evaluation of both forms of transposition will be

demonstrated and explained in detail, with tips/pearls to assist the

practitioner in the detection and evaluation of fetal cases of transpo-

sition of the great arteries.

T10-13-IN04

Fetal Arrhythmias: Basics of Diagnosis

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital, David Geffen

School of Medicine at UCLA

Fetal arrhythmias may be diagnosed using a variety of approaches,

including m-mode, color-mode, 2D, 2D with color, spectral Doppler,

and various combinations of these modalities. Arrhythmias may be clas-

sified as ectopy, bradycardia or tachycardia. Detailed evaluation will

facilitate making the correct diagnosis which, in turn, will allow for

appropriate counseling and management, leading to optimal outcomes.

Whether to treat a fetal arrhythmia pharmacologically must consider a

multiple of sometimes competing fetal and maternal considerations.

This talk will describe the various modalities available for the evaluation

and diagnosis of arrhythmias, and will then describe the management

and prognosis associated with ectopy, bradyarrhythmias and tachyar-

rhythmias.

Symposium

T10-14-IN01

Echocardiographic Assessment of Fetal Cardiac

Function

Yiu-fai Cheung

Division of Paediatric Cardiology, Department of Paediatrics and

Adolescent Medicine, The University of Hong Kong, Hong Kong, China

Advances in fetal cardiac echocardiographic imaging have

enabled the evaluation of the fetal heart beyond its morphology

and structure. Assessment of fetal cardiac function constitutes an

important element of fetal echocardiography, given that intrinsic

fetal myocardial abnormalities, structural congenital cardiac malfor-

mation, cardiac arrhythmias, and altered loading conditions in utero

may lead to fetal myocardial dysfunction. Over the past two decades,

non-invasive echocardiographic assessment of fetal cardiac function

has continued to evolve for better definition of systolic and diastolic

ventricular function in utero. These techniques include conventional

two-dimensional echocardiography and Doppler interrogation of

systemic venous and ductus venosus flow and estimation of cardiac

output. New techniques include the use of three- and four- dimen-

sional ultrasound for derivation of ventricular volumes and ejection

fraction, tissue Doppler imaging, and strain and strain rate imaging.

While postnatal echocardiographic parameters have been adopted

for prenatal use, several intrinsic characteristics of the fetal heart

and the available imaging modalities pose important challenges to

their accurate derivation. These include the variable positioning of

the fetus, smallness of the fetal heart, a fast heart rate, the lack of

electrocardiographic monitoring, the need for standardization based

on normal ranges in different phases of pregnancy, and the absence of

validation for some of the indices. Despite these limitations, cardiac

function can in the present era be more objectively assessed. Compi-

lation of the different parameters into a cardiovascular profile has

been used for serial assessment of the cardiac function to diagnose,

monitor, and predict outcomes in selected fetal conditions. There

was no doubt, however, that further validation studies are required

for the new research echocardiographic modalities and that success-

ful translation of these novel tools is eagerly awaited.

T10-14-IN02

Evaluation of Fetal Cardiac Function: New

Technologies Using Speckle Tracking

Greggory R. DeVore, MD

Department of Obstetrics and Gynecology, David Geffen School of

Medicine, UCLA, Los Angeles, CA, USA

Speckle tracking software can be applied to the evaluation of the fetal

heart enabling measurements of the following for the right and left ven-

tricular chambers : 24-segment transverse diameters, 24-segment sphe-

ricity index, 24-segment transverse fractional shortening, longitudinal

shortening. These measurement tools are useful when evaluating fetuses

with cardiac pathology.

T10-14-IN03

Fetal Pericardial Effusion: Roles of Prenatal

Cardiac Intervention?

Tuangsit Wataganara

Obstetrics and Gynecology, Faculty of Medicine Siriraj Hospital, BKK,

Thailand

Isolated fetal pericardial effusions are frequently detected on routine

obstetric scans. The exact incidence and significance of this finding is

not clearly understood. The perinatal outcome in such cases depends

on the presence or otherwise of associated malformations and chromo-

somal aberrations. Management of a fetus with pericardial effusion in-

volves a multidisciplinary review of the problem to consider the

competing fetal and maternal implications. Close monitoring of the fetal

biophysical profile along with serial echocardiographic assessments and

pericardiocentesis may allow the delivery to be delayed until adequate

lung maturity is achieved. Current evidence indicates good outcome

in cases of isolated pericardial effusion. Large prospective studies are

needed to resolve the issue of association with chromosomal aberration

that has significant impact on antenatal management and counseling pol-

icies in such cases.

T10-14-IN04

Fetal Patient Foramen Ovule: Anatomical &

Physiological Aspects

Kai-Sheng Hsieh

Division of Cardiology, Department of Pediatrics, Chang Gung

Memorial Hospital, Kaohsiung, Taiwan

Conventionally, Patent Foramen Ovale (PFO) is known as an impor-

tant pathway for the passing through from right atrium to left atrium.

However, its exact anatomic and morphologic nature remain unclear.

This study is thus to evaluate the morphologic characteristics of PFO us-

ing fetal echocardiography.

I have studied Fetal foramen ovale for over 30 years. The gestational

ages ranged between 16 and 42 weeks. All of the fetal echocardiography

was performed using commercially available ultrasonographic plate-

form. The fetal echocardiographic examination included black-and-

white 2 dimensional and M-mode, color flow 2 dimensional and

M-mode, pulsed and continuous wave Doppler echocardiography.

I have found showed that fetal PFO showed wide variation in their

morphlology. But in general it consisted a central plate connected

with other parts of atrial septum proper through many web-like strands

or membrane, forming a pocket like structure.

Our study showed that PFO, although well known for many of us, is

not a simple ‘‘hole’’ as its name implies. The term of PFO appears more

compatible to the post-natal appearance of this structure. Prenatally in

the fetus, on 2 dimensional echocardiographic images, PFO actually ap-

pearsas an open basket facing the right atrium connected with the atrial

septum.
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T10-14-IN05

AS/Coarctation of the Aorta/HLHS

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital, David Geffen

School of Medicine at UCLA

Left-sided obstructive lesions, particularly bicuspid aortic valve/val-

var aortic stenosis and coarctation of the aorta, can be challenging to

detect prenatally. In some cases, these lesions can progress, or may be

associated with forms of HLHS. Hypoplastic left heart syndrome repre-

sents a spectrum of congenital heart abnormalities that share in common

an inability of the mitral valve/left ventricle to provide adequate sys-

temic cardiac output. This talk will review how to detect and evaluate

left-sided heart lesions in fetal life, and will discuss management and

prognosis, as well. While outcomes for HLHS have improved dramati-

cally in recent years, single ventricle defects face potential complica-

tions throughout their lives. Insights into the spectrum of left-sided

obstructive disease are important to consider when counseling pregnant

patients with affected fetuses. Optimizing delivery and neonatal man-

agement provides the best way to optimize long-term quality of life

and survival.

T10-14-IN06

Outflow Tract Anomalies

Dr. Nitin Chaubal, MD.DMRD.FICR.FICMU.FAIUM(USA)

FSRU(USA)

Thane Ultrasound Centre, Thane, India, Jaslok Hospital & Research

Centre, Mumbai, India

The four chamber view is a standard view used for screening for fetal

cardiac anomalies.

All of us are very familiar with the four chamber view. Adding

outflow views increases the accuracy significantly.

This talk will discuss the common views which we obtain to evaluate

the outflows, like the LVOT, RVOT view, the 3V, 3VT views and the arch

views- the ductal arch and the aortic arch.

Anomalies which are seen in the outflows will be discussed in detail,

including anomalies of the aorta, anomalies where there is an absence of

cross over with parallel vessels, anomalies where there is malaligned

VSD with an overriding of aorta as well as anomalies of the pulmonary

artery.

A systematic step by step examination of the outflows complimented

with the four chamber view comes a long way in the diagnosis of cardiac

anomalies. This of course will go a long way in preventing neonatal

morbidity and mortality.

T10-14-IN07

The Use of 3D/4D Electronic Probe to Evaluate the

Fetal Heart

Greggory R. DeVore, MD

Department of Obstetrics and Gynecology, David Geffen School of

Medicine, UCLA, Los Angeles, CA, USA

The electronic probe is used to evaluate the fetal heart. The advan-

tages are artifact-free volumes using 4D, high-resolution volumes using

E-STIC, and rendering of cardiac vessels using 4D technology. In addi-

tion, measurements of ventricular volume can be easily obtained.

T10-14-IN08

Out Flow Tract Abnormalities

Dr. T. L. N. Praveen

Department of Fetal Medicine, Abhishek’s Institute of Imageology,

Hyderabad, Telangana, India

Cong. Heart disease is the leading cause for neo-natal morbidity &

mortality.

Pre-natal detection improves neo-natal out come. Out flow tract eval-

uation complimenting the four chamber view improves the detection of

cardiac abnormalities particularly the Cono-truncal abnormalities.

Sweep & Rotational techniques are practiced to evaluate the out-flow

tracts. The left and right ventricular out flow tract evaluation helps in de-

tecting abnormal septo-aortic continuity, Abnormal cross overs and

Abnormal semi-lunar valves.

T10-14-IN09

Fetal Cardiac Isomerism

Jin-Chung Shih, MD, PhD.

Department of Obstetrics and Gynecology, National Taiwan University

Hospital, Taipei, Taiwan

During early embryogenesis, the body axes of embryo are not estab-

lished until the appearance of primitive streak. During the formation of

primitive node, the cilia inside the primitive node generate a consistent

clockwise rotation and form a leftward hydrodyanamics which perfuse

the left-side formation proteins into the future left side of embryo. If this

dynamics is broken, different extents of persistent symmetry will be re-

tained. Heterotaxy syndrome or isomerism are used to describe this

spectrum of cardiac/visceral situs disorders.

Since the left side is predetermined thereby right side, the left atrial

isomerism is assumed more mature than the right atrial isomerism. In

human fetus with left atrial isomerism, the heart generally are lacking

of right-sided structures. The right-side structures including sinoatrial

node, inferior vena cava, gall bladder are generally or often lacking.

In fetuses with right atrial isomerism, the left-sided structures, such as

returning pathway of pulmonary veins and spleen, are frequently absent.

These features can be used as the clues of antenatal diagnosis.

As for the outcome of atrial isomerism, the heart of left atrial isom-

erism is generally more developed and hence the outcome is better, un-

less persistent bradycardia and fetal hydrops occurred. Fetuses with

right atrial isomerism generally manifested with double outlets of right

ventricle, endocardial cushing defect, pulmonary stenosis and transposi-

tion of great arteries. These neonates have to receive 3-staged Norwood

operation. The long-term survival is 70 % for neonates with right atrial

isomerism and 80% of neonates with left atrial isomerism.

T10-14-IN10

Secondary Fetal Cardiopathy

Tuangsit Wataganara

Obstetrics and Gynecology, Faculty of Medicine Siriraj Hospital,

BKK, Thailand

Fetal cardiomyopathies are uncommon. Their echocardiographic

presentations are as follows; (1) dilated cardiomyopathy (DCM) with

dilatation of either or both ventricles and impaired ventricular function,

and (2) hypertrophic cardiomyopathy (HCM) with different degree of

disproportionate hypertrophy of the myocardial walls. Intrauterine

loss may occur in one third of affected fetuses. Fetal echocardiography,

B and M-mode is the main diagnostic tool. Systolic and diastolic fetal

cardiac function assessments, including Doppler studies are required

for hemodynamic evaluation. Fetal DCM can be isolated or associated

with other cardiac and extracardiac malformations, as well as genetic,

metabolic, and infective etiologies. The outcome of DCM is worse in

presence of fetal hydrops, significant atrioventricular valve regurgita-

tion, for the earlier age at presentation and when diastolic dysfunction

is associated with systolic dysfunction. Fetal HCM can either be primary

from heterogeneous intrinsic fetal pathology or from extrinsic factors

(i.e. maternal diabetes). Many fetal HCM may regress completely after

birth. Detailed evaluation of fetal and maternal conditions provides
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prognostic information for prenatal counseling and may lead to

improved outcome of at least some affected pregnancies.

T10-14-IN11

New Look into Old Technique—Reappraisal of

Fetal Echocardiography

Kai-Sheng Hsieh

Division of Cardiology, Department of Pediatrics, Chang Gung

Memorial Hospital, Kaohsiung, Taiwan

Fetal Echocardiography has been introduced into clinical practice for

about 50 years. During the past 50 years, fetal echocardiography has

merged as both diagnostic and screening tool for detection of fetal heart

diseases. The platform of fetal echocardiography also has been

improved and modernized in the past half century. Basically, the modal-

ities has demerged from static black-and-white two-dimensional

B-mode to dynamic real-time sector of or linear scanning mode. Pulsed

and continuous wave Doppler echocardiography as well as color

Doppler flow mapping and many other new generations of echocardio-

graphic imaging modalities. No doubt that all these newer and newer

modes of fetal echocardiographic images will promote the wider and

wider application of fetal echocardiography. In this aspects, no doubt

that fetal echocardiography has achieved almost a pleated for prenatal

diagnosis of congenital cardiovascular anomalies in the fetus.

However, fetal echocardiography has some limitations, such as fetal

positional variation resulting in non-consistency of the relative spacial

changes of the fetal cardiovascular changes and thus difficulty in images

interpretation. The resolution of fetal echocardiography also is a limiting

factor. Even with the most modern, most current echocardiographic

equipment, the resolution usually can not be finer than 1mm. The target

of fetal echocardiography, the fetal heart, is such a small organ in the

small fetus, especially during early gestation that accurate measurement

of its size is doubtful. Thirdly, just like fetal sex detection, screening or

diagnosis of fetal congenital cardiovascular anomalies may result in

‘‘Eugenetic behavior’’ and finally over-selection of fetal wellness.

Such phenomenon is ethically unsound. Lastly, my experience shows

that fetal echocardiography is a very time-consuming procedure, obvi-

ously routine full evaluation is not appropriate. Therefore, a staged

screening plus widespread registration system should be established.

This process is yet to be established in Taiwan.

T10-14-IN12

3D/4D Fetal Cardiac Imaging—Past/Present/

Future

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital, David Geffen

School of Medicine at UCLA

3D and 4D fetal cardiac imaging has been in development since the

mid-1990s. Dramatic advances in computing technology, processing

and display algorithms have led to the development of STIC and other

methods of acquisition, along with novel approaches to the display of

3D/4D data. This talk will review the past, present and future of fetal

3D/4D fetal cardiac imaging, emphasizing the basics of terminology

and acquisition/display. The talk’s focus will be to examine the current

and future clinical role of fetal 3D/4D fetal cardiac imaging in real-life

practice.

T10-15-IN01

Fetal CHD-An Ethical Dilemma

Kai-Sheng Hsieh

Dept of Pediatrics, Veterans General Hospital, Kaohsiung, Taiwan

With the advance on the development of echocardiographic equip-

ment and experience, fetal echocardiography has become more and

more popular. In Taiwan, fetal echocardiography performed by either

obstetricians opticians or pediatric cardiologists. The obstetricians usu-

ally screen the fetus with routine obstetric ultrasound. Cases suspected

to have congenital heart diseases usually will be referred to a pediatric

cardiologist. The pediatric cardiologist then make suggestions accord-

ing to the result of fetal echocardiography. The major factors for the

family members to consider are: social economic, educational, employ-

ment, presence of associated anomaly and elderly attitudes since cardio-

vascular surgery in Taiwan usually is considered a very high risk

operations and therefore termination of pregnancy usually is considered

rather than to keep the pregnancy ongoing if more complex congenital

heart disease or congenital heart diseases necessating staged operations

are expected.

The tilt toward termination of pregnancy is exaggested in recent

years due to recent. Great Economic Recession and progressive lower

birth rate in Taiwan. Because of the lower birth rate, late marital age

and late pregnancy age, more and more couples will, choose a ‘‘ perfect

fetus’’ and will give up the fetus if anomalies, especially more signicifi-

cant abnormalities are founds.

In our experience, the pattern of congenital heart disease in a also has

changed significantly with the wide application of fetal echocardiogra-

phy (especially after the new wave of high- level fetal sonography in

Taiwan). Compared to the congenital heart diseases near 20 years ago,

complex congenital heart diseases almost disappeared now. At the

same time, our experience in fetal echocardiography has shown that

many of the fetus found to have complex congenital heart diseases

were terminated by the parents decision. The above facts show the

severity of the ‘‘ethical dilemma’’ in fetus with congenital heart diseases.

It is strongly recommended that a sound conscilling process should

be made to facilitate the perinatal care for fetus with congenital heart

diseases. Appropriate decisions should be advised to avoid over use of

termination to further depress the birth rate and exert contradictory ef-

fection prenatal care. The other real fact is the high termination rate

for fetus with complex congenital heart diseases will make all related

health care professionals to expose less and less newborns with complex

congenital heart diseases. Such’’ artificially induced reduction in com-

plex congenital heart diseases’’ will result in another’’ ethical dilemma’’

for the immediate postnatal care of the newborns.

T10-15-IN02

Fetal Coarctation of Aorta

Dr. T. L. N. Praveen

Department of Fetal Medicine, Abhishek’s Institute of Imageology

Hyderabad, Telangana, India

Common anomaly – incidence in newborns with Congenital heart

disease is 5 to 8%.

It is narrowing of aortic arch at the isthmus between left subclavian

artery and the Ductus arteriosus.

Sometimes there can be involvement of long segment of aortic arch

and is termed as ‘‘ Tubular hypoplasia of the aortic arch’’.

Coarctation is associated with chromosomal and extra-cardiac

abnormalities.

Coarctation of aorta can be classified as

Simple – when it occurs with out important intra-cardiac lesions.

Complex – when associated with significant intra-cardiac pathology.

Four chamber view –

� Ventricular disproportion – left ventricle appears narrow when

compared to right ventricle. Apex still formed by left ventricle.

� Coarctation of aorta can be associated with persistent left SVC,

cross section of LSVC is seen as a bulge into the external border of LA

Five Chamber view -
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� Normal diameter of ascending aorta. The aortic root can be narrow

when associated with peri membranous VSD &/or Aortic stenosis.

� The aortic valve is occasionally bicuspid – difficult to diagnose

antenatally.

3Vessel Trachea view –

�Diameter of transverse aortic arch is narrowwhen compared to pul-

monary artery.

� Narrowing of transverse aortic arch is best appreciated at the

isthmus.

� Left persistent SVC can also be demonstrated.

� A sagittal view of the aorta should be attempted at the 3VT View –

Length and degree of narrowing is better assessed.

� In the longitudinal section the aortic arch appears narrow and some-

times tortuous ( Contraductal shelf).

T10-15-IN03

How Has Fetal Echocardiography Shaped the

Practice of Pediatric Cardiology?

Yiu-fai Cheung

Division of Paediatric Cardiology, Department of Paediatrics and

Adolescent Medicine, The University of Hong Kong, Hong Kong, China

Fetal echocardiography has enabled the diagnosis of structural car-

diac malformations in utero. While certain cardiac conditions, in

particular coarctation of the aorta and total anomalous pulmonary

venous drainage, remain to be a challenge of prenatal diagnosis, a

high degree of diagnostic accuracy can be expected for a large spec-

trum of congenital heart disease. The ability to diagnosis structural

congenital cardiac malformation in utero has helped in the following

regards: i) detection of associated extra-cardiac malformations and un-

derlying syndromal abnormalities, ii) allow time for parents to better

understand the nature of the cardiac lesions, discuss management op-

tions, and aware of the immediate- and long-term prognosis, iii) risk

stratification with implications on perinatal and postnatal manage-

ment, iv) potential improvement in the outcomes of the fetuses after

delivery, and v) the potential to offer fetal interventions. Most of the

available data to date have, however, been reported by developed coun-

tries and the ways in which paediatric cardiac practice have been

shaped would be discussed. On the other hand, the impact of prenatal

diagnosis in developing countries and its influence on the practice of

paediatric cardiology is unclear and requires further studies for better

understanding.

T10-15-IN04

Insight into the Genetic Relevance of Congenital

Heart Defects

Jin-Chung Shih, MD, PhD.

Department of Obstetrics and Gynecology, National Taiwan University

Hospital, Taipei, Taiwan

Congenital heart disease is the most common developmental defect,

occurring in 1 % of neonates. With improvements in cardiovascular sur-

gery techniques, the survival of these affected neonates is generally pro-

longed. Therefore the parents having a fetus with congenital cardiac

defects become a large group for which advice is sought, usually

regarding the risks for the associated anomalies, further affected chil-

dren, or the offspring of a successfully treated patient. Although most

of congenital cardiac defects are not familial, it seems that the genetic

factors are involved in most cases. In this review, we present recent ad-

vances in identifying the chromosomal and genetic factors of congenital

heart diseases, thereby providing the optimal counseling of these parents

with affected neonates.

The cause of CHD is multifactorial, generally attributed to the

environmental and genetic factors. Environmental insults during

embryogenesis are known to increase the development of CHD.

These insults include viral infections such as rubella, exposure to

chemical teratogens such as retinoic acid and lithium, and maternal

diseases that include diabetes and systemic lupus erythematous.

Although most of congenital heart defects are not familial, it seems

likely that genetic factors are involved in most cases. The contribu-

tion of genetic factors to the development of CHD is recognized by

the common association of CHD with chromosomal abnormalities

such as fetal aneuploidy and the microdeletion at the region of chro-

mosome 22q11.2.

Based on the literature review, the chance of association with

chromosomal anomaly is 10% in TOF while less than 1 % in

TGA. When the diagnosis of congenital cardiac defect is made,

the perinatologist should understand the potential risk of associated

aneuploidy and the possible pattern of related extracardiac malfor-

mation. Currently, there are 763 syndromes listed on the London

Dysmorphology Database where cardiac abnormalities can link to

a part of the spectrum. Each of the spectrums has its distinct clin-

ical features, and related genetic errors. The appropriate genetic

tests should be provided and the outcome other than cardiac itself

should be counseled.

T10-15-IN05

Guidelines for Fetal Cardiac Imaging

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

Current rates of detection of congenital heart disease remain

low. Guidelines for fetal cardiac screening have been published

by multiple professional organizations. This talk will review

current guidelines for fetal cardiac imaging—both in low-risk and

high-risk pregnancies—and will propose changes to guidelines

to meet the global need for improved rates of prenatal detection.

Specifically, this talk will highlight the importance of image qual-

ity, angle of acquisition, color-flow imaging, storage of real-time

clips, and evaluation of the abdominal situs, four-chamber,

left- and right-ventricular outflow tracts, and three-vessel

trachea views.

T10-15-IN06

How to Detect a Case with Total Anomalous

Pulmonary Venous Connection by Fetal Screening?

Satoshi Yasukochi

Heart center, Nagano Children’s Hospital, Nagano, Japan

The detection rate of total anomalous pulmonary venous connection

(TAPVC) remains low (,5%) in spite of the current progress of fetal

screening by advanced imaging technologies and guidelines. The

several techniques has been reported as effective to detect TAPVC by

using color Doppler or power Doppler, however these were limited to

use at the routine fetal screening.

The key to make a diagnosis of TAPVC by fetal echocardiogra-

phy, is to detect an abnormal pulmonary venous chamber usually

located between left atrium(LA) and descending aorta(DAo), which

could not connect directly to a left atrium. One may use the ratio

of a distance of LA-DAo;LD and a diameter of DAo;DA (post-LA

index; Kawazu Y Ultrasound Obst Gynecol 2014) at routine four-

chamber view.

If this ratio (LD/DA) is. 1.27 on fetal screening, the risk of the pres-

ence of TAPVC became evident. Then more scrutinized fetal echocar-

diographic exmamination is provided to make a precise diagnosis of

TAPVC by color and power Doppler imaging.
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The fetal diagnosis of TAPVC is more important in perinatal man-

agements not only for avoiding emergency surgery but also for life-

saving, if we could improve our detection rate.

T10-15-IN07

Ventricular Septal Defects-Why Are They Missed?

Greggory R. DeVore, MD

Department of Obstetrics and Gynecology, David Geffen School of

Medicine, UCLA, Los Angeles, CA, USA

Imaging of the 4-chamber view is not adequat4 for detecting ventricular

septal defects. The technique described in this presentation will illustrate

movement of the transducer beam that sweeps the heart in longitudinal

and transverse planes and using color/power Doppler ultrasound.

T10-15-IN08

How to Assess Fetal Rhythm?

Satoshi Yasukochi

Heart center, Nagano Children’s Hospital, Nagano, Japan

The currently available modalities to assess fetal rhythm are (1) fetal

echocardiographic evaluation using either M-mode or Pulse Doppler, or

strain, (2) fetal magnetogram, (3) fetal electrocardiogram.

In general, fetal echocardiographic evaluation for fetal rhythm is popular.

Before using fetal echocardiography as a tool for rhythm assessment, there

must be the assumption that an electrical conduction mode is the same as

those of mechanical contraction. On the basis of this assumption, M-mode

assessment for fetal rhythm is from images lining the atrium to ventricle

which enables to measure the timing of atrial and ventricular contraction.

The pulse Dopplermeasurement for fetal rhythm is more accurate but

needs more experience because of its requirement to set image plane and

sample point and sample point on SVC-AO. The assessment of fetal

rhythm by fetal echocardiogram is now popular and set on guide lines

from fetal echocardiography.

We will present how to use fetal echocardiography as a tool to detect

fetal rhythm.

T10-15-IN09

Fetal Cardiac and Pericardial Tumors

Tuangsit Wataganara

Obstetrics and Gynecology, Faculty of Medicine Siriraj Hospital, BKK,

Thailand

Isolated fetal pericardial effusions are frequently detected on routine

obstetric scans. The exact incidence and significance of this finding is

not clearly understood. The perinatal outcome in such cases depends on

the presence or otherwise of associated malformations and chromosomal

aberrations. Management of a fetus with pericardial effusion involves a

multidisciplinary review of the problem to consider the competing fetal

and maternal implications. Close monitoring of the fetal biophysical pro-

file along with serial echocardiographic assessments and pericardiocente-

sis may allow the delivery to be delayed until adequate lung maturity is

achieved. Current evidence indicates good outcome in cases of isolated

pericardial effusion. Large prospective studies are needed to resolve the

issue of association with chromosomal aberration that has significant

impact on antenatal management and counseling policies in such cases.

T10-15-IN10

Outcome After Newborn of Prenatally Diagnosed

Congenital Heart Block with Postnatal Pacemaker

Implantation

An-Shine Chao

Chang-Gung Memorial Hospital, Taiwan

Introduction of Congenital atrioventricular block

Prenatal diagnosis

Prenatal intervention

Postnatal intervention

Long-term survival

T10-15-IN11

Fetal Arrhythmias: Diagnosis and Management

Made Easy

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital, David Geffen

School of Medicine at UCLA

Fetal arrhythmias may be diagnosed using a variety of ap-

proaches, including m-mode, color-mode, 2D, 2D with color, and

spectral Doppler. Arrhythmias may be classified as ectopy, brady-

cardia or tachycardia. Detailed evaluation will facilitate making the

correct diagnosis which, in turn, will allow for appropriate coun-

seling and management, leading to optimal outcomes. Whether to

treat a fetal arrhythmia pharmacologically must consider a multiple

of sometimes competing fetal and maternal considerations. This

talk will describe the various modalities available for the evaluation

and diagnosis of arrhythmias, and will then describe the management

and prognosis associated with ectopy, bradyarrhythmias and tachyar-

rhythmias.

T10-15-IN12

DORV–Double Outlet Right Ventricle

Dr. T. L. N. Praveen

Department of Fetal Medicine, Abhishek’s Institute of Imageology,

Hyderabad, Telangana, India

Double outlet right ventricle is a cono-truncal abnormality in which

the great arteries arise either predominantly or entirely from the right

ventricle.

DORV is categorized based on the spatial relationship of great ar-

teries, location of VSD and presence or absence of outflo Care Ultraso-

nography (POw obstruction.

Great arteries relationship and location of VSD are of four types.

4 chamber view is usually normal, 5 chamber view reveals VSD and

origin of great arteries.

3VT shows discrepancy of great arteries.

D/D – TOF and CTGA.

T10-15-IN13

Fetal Heterotaxy Syndrome

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

Heterotaxy refers to disordered laterality of abdominal viscera,

thoracic organs, and cardiac segments. Though commonly catego-

rized broadly into two subtypes, it probably makes more sense to

consider heterotaxy as a spectrum. Complex forms of heterotaxy

can be best evaluated using an ordered, segmental approach to eval-

uation of the heart. Particular attention should be paid to venous re-

turns and great arterial arrangements, as both are commonly

abnormal in the case of heterotaxy. Affected fetuses are at risk

for single ventricle anatomy, obstruction of pulmonary venous re-

turn, heart block, and heart failure, as well as GI and occasionally

CNS/GU/musculoskeletal pathology. This talk will review these

concepts of heterotaxy and provide a detailed demonstration of

the echocardiographic findings.
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T10-15-IN14

Intracardiac Shunts

Gwang Jun Kim

Obstetrics & Gynecology, Chung-Ang University, Seoul, Korea

In fetal life, a communication route on interatrial septum (fora-

men ovale) exist. This shunt exists for delivering high oxygenated

umbilical venous blood to vital organ (brain and the heart). Nor-

mally interventricular septum is intact during and after fetal life.

Prevalence of intracardiac shunts is high (VSD 1/200 livebirths,

ASD 1/1500 livebirths).

Atrial septal defect (ASD) is classified according to its embryologic

origin;

septum primum, septum secundum, sinus venosus, and coronary si-

nus defect

Ventricular septal defect (VSD) is classified according to its location

inside of the right ventricle;

Inlet, outlet, perimembranous, muscular type.

Ultrasonographic characteristics and clinical impacts of intracardiac

shunts will be presented.

T10-15-IN15

Does Fetal Intervention Make a Difference of

Postnatal Outcome?

Satoshi Yasukochi

Heart center, Nagano Children’s Hospital, Nagano, Japan

The recent advance of fetal intervention for many disease including

congenital heart disease(CHD) believes to improve the outcome of

postnatal life. However the reality of postnatal outcome by fetal inter-

vention remains diverse, especially in CHD. The target disease of FI

for CHD at current era are critical aortic stenosis (AS) , hypoplastic

left heart syndrome with intact atrial septum (HLHS+IAS), and pul-

monary atresia with intact ventricular septum(PAIVS). Those FI un-

derwent by ultrasound guide and in limited institute. To discuss the

outcome of FI, we must consider case-selection and technical bias.

There was no randomized case-control study of FI on postnatal

outcome, yet.

The large-volume institute of FI reported a promising result of

FI on postnatal life, however those of the all institute but such a

large-volume one undergoing FI could not demonstrate a clear dif-

ference of postnatal outcome, especially in cases with HHS-IAS or

PAIVS , even in cases with AS. Some cases became even worse af-

ter FI in the light of survival rate or has no change. The answer to

the title question is ‘‘unclear’’ at present, but may improve by accu-

mulating the experience of FI institute via registry and by establish-

ing the optimal protocol or FI.

T10-15-IN16

Arch Anomalies: from First Trimester to Postnatal

Management

Ming-Ren Chen

Department of Pediatric Cardiology, MacKay Medical College and

MacKay Children’s Hospital, Taipei, Taiwan

Aortic arch anomalies account for 1-2% of general population,

including coarctation of the aorta 5%, interrupted arch 1%, and other

anomalies of arch. They are frequently associated with chromosomal

defects, structural heart diseases, or tracheobronchial anomalies.

Three-vessel-trachea view, aortic arch and ductal arch views, and

four chamber view are the basic sonographic planes to detect such

anomalies. We present sonographic assessment of fetal aortic arch

anomalies since first trimester to postnatal life. By longitudinal

follow-up and close combination of fetal sonographic specialist, pedi-

atric cardiologist and pediatric cardiac surgeons, the fetus received bet-

ter management before and after birth.

T10-15-IN17

Outflow Tract Abnormalities: Overview

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

Outflow tract abnormalities, though generally more difficult to

detect than abnormalities of the four-chamber view, represent the

group of congenital heart defects most likely to require early

neonatal intervention. As a result, the outflow tracts must be eval-

uated closely along with the four-chamber view during every fetal

cardiac screening examination. This lecture will review the basic

approaches to evaluation of the outflow tracts, including scanning

techniques that promise improved detection by optimizing image

quality and angle of acquisition. Both normal and abnormal views

will be presented, including obstructive abnormalities of the right-

and left-ventricular outflow tracts, as well as D-TGA and L-TGA

and truncus arteriosus. Associations with additional cardiac/extrac-

ardiac structural abnormalities, as well as genetic abnormalities,

will be reviewed, as well.

T10-15-IN18

Three Vessel Trachea View Its Relevance in Fetal

Cardiac Evaluation

Dr. T. L. N. Praveen

Department of Fetal Medicine, Abhishek’s Institute of Imageology

Hyderabad, Telangana, India

Three vessel vie of the fetal upper mediastinum was first suggested

by Yoo et al. Yagel et al added trachea resulting in Three vessel trachea

or Vena cava-aortic arch –pulmonary artery and trachea view (3VT

View)

The three vessels in three vessel view are arranged in an oblique line,

pulmonary artery is the most anterior; the SVC posterior and aorta in

between.

In three vessel trachea view, both aortic and ductal arches are located

to the left of spine and trachea, an important landmark as no vessel is

seen to the right of trachea or posterior to trachea.

These views can be easily obtained by moving the transducer ceph-

alad from four chamber.

Some forms of CHD are dependent on the patency of the arterial

duct (ductus dependent circulation) in the immediate neonatal

period (such as hypoplastic left heart syndrome, severe coarctation

of the aorta, interruption of the aorta, pulmonary atresia with intact

ventricular septum, severe pulmonary stenosis) and in some condi-

tions the ductal patency is important for ‘mixing’ (such as transpo-

sition of the great arteries and total anomalous pulmonary venous

drainage). It is observed that 3VT view provides important clues

to the diagnosis of most of these critical anomalies and have an

impact on improved outcome.

T10-15-IN19

The Four Chamber View

Dr. Nitin Chaubal, MD. DMRD. FICR. FICMU. FAIUM (USA)

FSRU (USA)

Thane Ultrasound Centre, Thane, India, Jaslok Hospital & Research

Centre, Mumbai, India
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Four chamber view of fetal heart is the most important view in both

fetal echocardiography as well as the standard second trimester anomaly

scan. This view does not require specialized skills, it can be obtained in

all fetal positions, at all gestational ages from 12 weeks to term. Also,

this view identifies almost 60% -70% of cardiac anomalies that can be

detected antenatally.

This talk will discuss the technique of obtaining a good four chamber

view, ascertaining the position and situs of fetal heart, its size, axis,

normal sizes of all four chambers, the heart valves, their alignment

and functioning and most important, the use of colour Doppler in fetal

echocardioagraphy.

The anomalies associated with abnormal sizes of each chamber

as well as abnormal number of chambers, abnormalities of valves

and the IVS (interventricular septum) will be discussed.

It has been shown by many that a normal four chamber view does not

always mean a normal fetal heart. There are anomalies such TOF, TGA

etc which may be missed if one relies only on this view. This talk will

further discuss the anomalies which are diagnosed if one goes beyond

the four chamber view.

T10-15-IN20

Fetal Cardiac Evaluation

Dr. T. L. N. Praveen

Department of Fetal Medicine, Abhishek’s Institute of

Imageology, Hyderabad, Telangana, India

Evaluation of fetal heart is a challenging endeavor as it is a

dynamic structure. Congenital heart diseases are the commonest

congenital malformations with significant neonatal morbidity &

mortality. Advancing imaging technique helps us to achieve

the most. Sectional sequential examination is the crux of the

approach. There are two methods namely Sweep technique and

the Rotational technique are the basic techniques which are used

with magnification and cine loops. Evaluation of Situs, size,

Axis and location of heart in the thorax are basic requirements.

The protocols followed in evaluation of fetal heart are

methodically evaluating four chambers, Five chambers, Out-flow

tracts, and Three vessel trachea view. This approach helps us to

achieve high sensitivity and specificity in diagnosing fetal heart

diseases.

T10-15-IN21

CMA Application in Congenital Heart Defect

Ching Hua Hsiao1,2

1President of Taiwan Maternal Fetal Medicine Society, 2Assistant

Professor, Taipei City Hospital, Obstetrics/Gynecology

Cytogenetic fetal karyotyping used to be the gold standard of

prenatal genetic testing. Karyotyping is able to detect aneuploidy

and large chromosomal rearrangements of up to 5–10 megabases

(Mb). Array comparative genomic hybridization (aCGH) is a cyto-

genetic molecular technique that detects the presence of CNVs

within the genome with increased resolution, much higher than

that of conventional karyotyping, depending on the probe spacing

and platform used.

As the common aneuploidies are most frequently associated with

CHD, especially in cases of additional extracardiac malformations.

In the prenatal setting, the incidence of chromosomal anomalies is

reported to be as high as 18–22% of all CHD cases, most being tri-

somies 21 and 18 and 22q11 microdeletion. Array CGH can be

considered if aneuploidy/triploidy detection results are normal, in

order to reduce healthcare utilization and costs.

T10-15-IN22

National Registry of Fetal Echocardiography in

Japan

Satoshi Yasukochi, Kiyohiro Takigiku, Kouta Takei, and Japanese

Society of Fetal Cardiology registry system group

Heart center, Nagano Children’s Hospital, Nagano, Japan

Since 2004, the Japanese Society of Fetal Cardiology (JSFC) has begun

the nationwide registry for fetal echocardiogram at the level II screening ,

which defined as a diagnostic examination by guideline for fetal echocardio-

graphic screening first published in Japanese in 2006,later revised as English

version (Pediatric International 2015;57:1-21). Total number of registered

cases from 2004 to 2015were 25775. The registry number was increase

especially after approval of insurance reimbursement of level II-fetal echo-

cardiogram in 2013.

Among 25775, congenital heart disease were 12040 (47%) such as

VSD(1993), DORV(1212), HLHS(984), AVSD(968), TOF(983),

TGA(530), TAPVC(65). Fetal arrhythmia were 1561(6%) such as

PAC(643), CAVB(189), PSVT(106), and VT(42). Through our registry,

the registered cases with TGA and CoA has been significantly increased

while those with TAPVC has only small increase.

This registry system has many benefits on improving the quality of fetal

echocardiographic screening in survey of disease, dissemination, education,

and skills up, which results in improving postnatal outcome.

T10-15-IN23

Sonographic Screening of Fetal Venous

Malformations

Gwang Jun Kim

Obstetrics & Gynecology, Chung-Ang University, Seoul, Korea

Examination of the fetal heart is a part of the standard evaluation dur-

ing the 2nd trimester fetal anomaly scan. The four-chamber view has

been used as a screening method for detecting major cardiac anomalies.

Consequently introduced three-vessel view has improved detection rate

of cardiac defects involving great arteries. Only systemic venous anom-

alies are left to be screened in fetal echocardiographic field. To answer

the questions: How to screen fetal venous malformations.

Here are some suggestions:

1. New classifications of venous malformations by position of

malformations.

2. Screening plans for venous malformations according to the new

classification system.

New classification of abnormal fetal venous system:

Abnormal Supra Cardiac Veins.

Abnormal Pulmonic veins.

Abnormal Infra Cardiac Veins.

Suggested sonographic planes to screen venous malformations:

3 vessel with azygous vein view for Supracardiac great veins diseases

4 chamber view (esp. LA) for Pulmonic vein diseases

IVC with converging vein view (CVV) for Infracardiac great vein

diseases

T10-15-IN24

Segmental Approach to Congenital Heart Disease

Mark Sklansky, MD

Pediatric Cardiology, UCLA Mattel Children’s Hospital,

David Geffen School of Medicine at UCLA

The evaluation of the fetal heart should be performed using a segmental

approach—obtaining high quality clips/sweeps, andmoving in a veno-arte-

rial sequence from venous returns, to atria, to atrioventricular connecting
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segments, to ventricles, to ventricular-arterial connections, and finally to the

great arteries. Each segment’s structure and function should be evaluated in

detail. Views and sweeps should be obtained to facilitate, not replace, a

detailed and segmental evaluation of fetal cardiac structure and function.

This talk will review these concepts, and provide detailed descriptions of

cardiac structures, views and sweeps.

Workshop 2

T10-16-IN01

Lecture 1: How to Manipulate the STIC and the

Pyramid of Fetal Heart, the Segmental Approach

Motoyoshi Kawataki

Tohoku University Hospital

STIC is a kind of three dimensional ultrasound technique, which is a

very useful tool not only for fetal heart screening but also the education

of fetal heart screening. I will show you how to get the STIC data suc-

cessfully and how to manipulate the STIC data on the PC using the

normal heart data in this lecture.

I would like to propose the unique concept of ‘‘Pyramid of Fetal

Heart’’, which is useful and efficient for fetal heart screening.We always

use the Segmental Approach to analyze and describe the complexed

CHD, which is convenient but a little bit difficult for OBGY doctors

and sonographers. You can realize the concept of Segmental Approach

from the Pyramid of Fetal Heart.

T10-16-IN02

Lecture 2: The Long-Term Prognosis of Significant

Congenital Heart Disease in Kanagawa Children’s Medical

Center (KCMC)

Seiyo Yasui

Vice-chair person, Kanagawa Prefectural Hospital Organization,

Yokohama, Japan

More than 90 percent of congenital heart disease patients now

reach adult age. In particular, the prognosis of severe heart disease

requiring intervention in neonatal period has improved markedly in

the last decade. As a factor of this, improvement of accuracy of pre-

operative diagnosis contributes. Among these include the spread of

fetal echocardiogy performed before birth, improvement of diag-

nostic accuracy, planning of childbirth and preliminary treatment

plan include enhancement of team medicine. Meanwhile, it is

necessary to promote personalized medicine for further improve-

ment of treatment outcome and improvement of long-term

prognosis.

In this lecture, I will focus on the death period of childhood heart dis-

ease, analyze the cause of death and explain further efforts necessary for

improvement of prognosis.

T10-16-IN03

Lecture 3: Strategy of Neonatal Emergent Therapy

from the Fetal Echo Findings

Ki-Sung Kim

Department of Cardiology, Kanagawa Children’s Medical Center,

Yokohama, Japan

The most important purpose of the prenatal diagnosis for congenital

heart disease (CHD) is to recognize the patients who will deteriorate

immediately after birth, and to plan the emergent surgical or catheter in-

terventions. In this way, we came to be able to savemore lives of patients

with most severe CHDs. Such severe CHDs include hypoplastic left

heart syndrome with intact atrial septum, total anomalous pulmonary

venous return with severe pulmonary venous obstruction with or without

heterotaxy syndrome, transposition of great arteries with restrictive fo-

ramen ovale and ductus arteriosus, severe Ebstein’s anomaly, and crit-

ical aortic stenosis with left ventricular dysfunction. I will introduce

in this lecture our experiences for these fetal CHDs, and discuss about

the prenatal decision-making, the preparation for treatment, and the

treatment itself.

T10-16-IN04

Lecture 4: Segmental Approach of Complex

Congenital Heart Disease

Ming-Ren Chen

Department of Pediatric Cardiology, MacKay Medical College and

MacKay Children’s Hospital, Taipei, Taiwan

Any combination of atrial situs, atrioventricular connection and

ventriculoarterial connection may occur in complex congenital heart

disease. Similar to the construction of a three-storied building, to

identify gateway into the house (systemic and pulmonary venous re-

turn) and lay the first floor (atria) are the first and essential steps.

Stairs (atrioventricular connection) to the second floor (ventricles),

and connection to the third floor (conotruncus) are the followings.

Comparing to other image modalities, accurate systemic segmental

echocardiographic diagnosis may supply maximum information for

clinical decision of management, preoperative evaluation and post-

operative assessment.

T10-17-IN01

Lecture 5: The Role of the Catheter Intervention

Among the Severe Congenital Heart Disease

Hideaki Ueda

Department of Cardiology, Kanagawa Children’s Hospital, Yokohama,

Japan

The prognosis of the congenital heart disease including Hypo-

plastic left heart syndrome HLHS have been improved in the last

decades. Still there are several diseases such as asplenia syndrome,

Total Anomalous Pulmonary Venous Drainage TAPVD, Pulmonary

Vein Obstruction PVO, HLHS with intact atrial septum, severe Eb-

stein’s anomaly, Transposition of the Great Arteries TGA with

restrictive Patent Foramen Ovale PFO or PDA, of which prognosis

is very poor and difficult to treat. The prenatal echocardiography

and the precisely evaluation is critical for the treatment of these is-

sues. Before delivery, treatment strategies will be designed with the

urgent surgical procedure or catheter intervention, and recently in

the combined fashion as Hybrid procedure where both surgical

and catheter intervention would be performed almost simulta-

neously. With the new generation stent, drug eluting stent DES

stent, the indication and the possibility of the catheter intervention

has been expanded and expected to improve the mortality by

reducing the possibility of receiving open heart surgery during

neonatal period. The talk will be focused on the catheter interven-

tion for the severe congenital heart disease and the importance of

the prenatal echocardiography.

Smooth and open communication between echocardiologists, sur-

geons and interventionists are essential for the success of above

mentioned transcatheter interventions.

T10-17-IN02

Lecture 6: The Tele-Medicine for the Fetal

Diagnosis of CHD

Motoyoshi Kawataki

Tohoku University Hospital
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The technology of ICT has been rapidly advanced recently and

the Tele-medicine will be useful tool in the field of fetal diagnosis

of CHD. I think there are three steps in tele-medicine, the first,

Tele-seminar, the second, Tele-hands on, and finally Tele-diagnosis.

We have held fetal Tele-seminars many times successfully in these

years. Forty to eighty venues are connected by internet, and three

hundred to one thousand people are joining in each seminar. We

have just stared the Tele-hands on to assist the fetal heart screening

with connecting the sonographers in the room of ultrasound and

fetal cardiologists in the distant venues by internet. Although we

have many problems in order to establish the system, Tele-hands

on seems to be hopeful method to promote the fetal screening of

CHD. We would like to start the Tele-diagnosis in near future using

our experience of Tele-seminar and Tele-hands on.

T10-17-IN03

Lecture 7: Management of Critical CHD Neonates:

Focus on PDA Stenting

Jou-Kou Wang, MD

Department of pediatrics, National Taiwan University Hospital, Taipei,

Taiwan

Duct-dependent pulmonary circulation is one of the most common

form of critical congenital heart disease in neonates. Cyanosis is the

predominant presentation symptom. Infusion of Prostaglandin E1 is

helpful in maintaining short-term ductal patency. An urgent sys-

temic-to-pulmonary artery shunt is required to maintain the blood

flow supply to pulmonary arteries. But the complications related to

placing a shunt to pulmonary arteries were not infrequent in neonates.

With the advent of transcatheter techniques, stenting of patent ductus

arteriosus (PDA) can be an alternative to systemic-to-pulmonary ar-

tery shunts. Recently, bare coronary stents have been successfully

used to stent PDA. The vascular access to stent PDA can be either

from a prograde route (femoral vein) or retrograde route (axillary ar-

tery). Sometimes, more than one stent is required to covert the whole

length of ductus. Generally, a 3.5 mm or 4.0 mm coronary stent was

used. Neonates with a non-restrictive large ductus (narrowest diam-

eter $ 2.5 mm) or juxta-ductal branch pulmonary artery stenosis

should be excluded. Anti-platelet agents should be given to prevent

thrombosis within the stent. Although stenting PDA is a safe

procedure and can be an alternative to shunt placement, complica-

tions such as stent migration, thrombus and heart failure were not un-

common.

Free Paper

OPT10-001

Annular Plane Systolic Excursion Z-Score in

Evaluation of Heart Systolic Function of Fetus with Heart

Failure

Xianfeng Guo,1 Bowen Zhao2

1Department of Ultrasonography, People‘s Hospital of Pingyang,

China, 2Department of Ultrasonography, Sir Run Run Shaw Hospital

Affiliated to Medical College of Zhejiang University

Objectives: To establish Z-score model for fetal tricuspid

annular plane systolic excursion(FAM-TAPSE) and mitral annular

plane systolic excursion(FAM-MAPSE) based on gestational

age(GA), then to evaluate the ventricle systolic function of fetus

with heart failure.

Methods: 1024 normal fetuses and 24 fetuses with heart failure were

involved FAM-TAPSE and FAM-MAPSE were measured by free

angle M-mode echocardiography, Normal FAM-TAPSE and FAM-

MAPSE Z-score models were constructed by using first standard

regression analysis using GA as independent variable.The fetuses

with heart failure were divided into left heart failure(LHF) group

and right heart failure(RHF) group by Tei index.Subsequently, the

two parameters between normal and fetuses with heart failure were

compared.

Results: The models used to calculate Z-score for FAM-TAPSE and

FAM-MAPSE were constructed,and GA had close correlation with

them Compared with normal fetuses, the mean Z-scores of FAM-

TAPSE and FAM-MAPSE were statistical different in fetuses with

heart failure.

Conclusions: The FAM-TAPSE and FAM-MAPSE Z-score declined in

fetuses with heart failure and they can provide quantitative evidence in

evaluation of heart systolic function, FAM-TAPSE and FAM-MAPSE

Z-score would be markers for assessing heart systolic function in fetuses

with heart failure.

OPT10-002

Tricuspid Annular Plane Systolic Excursion

Z-Score in Evaluation of Right Ventricle Systolic

Function of Fetus with Ebstein Anomaly

Xianfeng Guo,1 Bowen Zhao2

1Department of Ultrasonography, People‘s Hospital of Pingyang,

China, 2Department of Ultrasonography, Sir Run Run Shaw Hospital

Affiliated to Medical College of Zhejiang University

Objectives: To establish Z-score model for fetal tricuspid annular plane

systolic excursion(FAM-TAPSE) based on gestational age(GA), then to

evaluate the righet ventricle systolic function of fetus with Ebstein

anomaly(EA).

Methods: 1024 normal fetuses and 20 fetuses with EAwere involved.

FAM-TAPSE were measured by free angle M-mode echocardiogra-

phy(FAM), Normal FAM-TAPSE models were constructed by

using first standard regression analysis using GA as independent var-

iable. FAM-TAPSE between normal and fetuses with EA were

compared in ANOVA, and regression equation estimate was used to

compare the relationship of FAM-TAPSE with right ventricle

area(RVA).

Results: The models used to calculate Z-score for FAM-TAPSE were

constructed,and GA had close correlation with them. Compared with

normal fetuses, the mean Z-scores of FAM-TAPSE were statistical

different in fetuses with EA, and FAM-TAPSE showed positive correla-

tions with RVA.

Conclusions: The FAM-TAPSE Z-score declined in fetuses with EA as

the increasing areas of atrial right heart and they can provide quantitative

evidence in evaluation of right heart systolic function, FAM-TAPSE

Z-score would be markers for assessing right ventricle function in fe-

tuses with EA,and provide help to the prognosis and the perinatal

management.

OPT10-003

Build-out Remotely Connected Support System of

Fetal Diagnosis

Chika Kanno, Masaki Shimizu

Department of Neonatology, Saitama Children’s Medical Center, Japan

Objectives: It is reported that fetal diagnosis becomes widely used in

recent years and there are survival cases of new born baby with severe

congenital disease in intensive care during the early neonatal period.

On the other hand, it is a fact that we still often experience cases for

emergency neonatal transport after birth. Thus, we report the devel-

opment of a build-out remotely connected support system of fetal

diagnosis as Japan’s first system with use of wide-area IT network
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for improving a fetal diagnosis rate and prognosis of severely ill

child.

Methods: Comprehensive Perinatal Maternal and Child Medical Center

and 21 obstetrics and gynecology clinics in the prefecture were connected

through the system’s securely-protected Internet connection. The obstet-

rics and gynecology clinics send fetal ultrasonographic image data to a

dedicated server when they determine a symptom as abnormal at the

time of prenatal checkup. A fetal-neonatologist at the center analyzes

the image data, prioritizes them with diagnostic support or severity,

then send the report with results. In addition, bidirectional connection

with a TV conference system is installed at 4 PerinatalMaternal and Child

Medical Centers in the prefecture and allows us to share information and

hold a conference as well as a hands-on ultrasonographic examination.

The obstetrics and gynecology clinics provide information and explana-

tion to a pregnant woman in reference to the received report (support

for fetal diagnosis). Then, for those cases to be determined as a require-

ment of delivery management during the comprehensive perinatal period,

they will be referred to the department of obstetrics at the center as outpa-

tient or they will receive detailed examination (e.g. Fetal MRI)/ hospital-

izationmanagement aftermaternal transport. In the periodical conference,

medical team at the center discuss a deliverymethod and therapeutic strat-

egy for early neonatal period.

Results:The system has been partially initiated fromApril 2017 and there

were approximately 30 cases requested for congenital disorder so far.

Those disorder cases were 1 case for neurological disorder, 20 cases for

cardiac disorder, 10 cases for surgical disorder, and 2 cases for other while

4 cases were for cases with a requirement of therapeutic intervention dur-

ing the early neonatal period. Some severe cases such as total anomalous

pulmonary venous return with pulmonic venous obstruction were

included in the cardiac disorder cases.

Conclusions: The system introduction is the first attempt in Japan and

may possibly provide a proper medical treatment on the basis of team

medicine against severe congenital disorder with a requirement of thera-

peutic intervention during the early neonatal period. While enhancing the

widespread use/the effective operation of the system in future for over-

coming a low fetal diagnosis rate by uneven distribution of medical re-

sources, we need to analyze and feed back useful information collected

from accumulated data of fetal diagnosis in server as an issue.

OPT10-004

Assessment of the Cases of Fetal Cardiac

Abnormalities Identified Before 22 Weeks’ Gestation

Atsushi Yoshida, Ryoko Ono, Yoshiki Maeda, Ryo Suzuki,

Takuya Kawamura, Masahiro Nakao, Shinji Katsuragi

Department of Obstetrics and Gynecology, Sakakibara Heart Institute,

Japan

Objectives: As a result of wide spread use of first and second trimester

fetal screenings in Japan, the number of cases with fetal abnormalities

pointed out prior to 22 weeks’ gestation has increased. In this study,

we assessed the cases of fetal cardiac defects identified before 22 weeks’

gestation in our hospital.

Methods: Transabdominal ultrasonography was made in 55 patients

whowere pointed out to have fetal abnormalities through the first or sec-

ond trimester screening. In 36 of these 55 patients, fetal cardiac abnor-

malities were found. The recordings of the 36 patients were assessed

retrospectively.

Results: Mean gestational age at fetal abnormality detection was

19.163.6 weeks. The 36 cases consisted of 30 morphological abnor-

malities (83%) and 6 fetal arrhythmias without abnormal cardiac

structures (17%). The abnormal findings at the detection included

23 cases of suspicious fetal morphological abnormalities (64%), 8

cases of fetal arrhythmia (8%) and 8 cases with increased nuchal

translucency (NT) (8%). Five patients (14%) in 36 chose termination

of the pregnancy.

Conclusions: In this study, only 8% of fetal cardiac abnormalities

were identified by increased NT. It is thought that fetal echocardiog-

raphy for patients with increased NT is useful for the early

detection of fetal cardiac defects. At this point in Japan, first

trimester screening by NT measurement is not very common, but

it has gradually been increasing. We think it desirable and appro-

priate to establish a fetal cardiac screening prior to 22 weeks’

gestation.

Poster Session

PPT10-001

Prenatal Solitary Complete Heart Block

Kuan-Ying Lee,1 Peter Hsieh2

1Taipei Chang GungMemorial Hospital, 2Department of Obstetrics and

Gynecology, Taipei Chang Gung Memorial Hospital

Objectives: To diagnose solitary complete heart block as early as we

can, then we could establish the principal therapeutic decision for

whether earlier intervention or not, and the timing of pacemaker

insertion.

Methods: Use fetal cardioechography with M-mode to diagnose prena-

tal solitary complete heart block.

Results: The solitary complete heart block should be diagnosed as

dissociation between atrial and ventricular contractions under M

mode, without structural heart abnormalities.

Conclusions: The congenital complete heart block without structural

heart abnormalities might have fine outcome. If autoimmune related,

the treatment would bematernal use of steroids, or autoantibody neutral-

ization. The other choice of treatment would be pacemaker insertion for

the newborn.

PPT10-002

The Usefulness of Ultrasound Fetal Screening in the

Prenatal Diagnosis of Severe Congenital Heart Disease

Satoru Fukumoto, Tomomi Tanaka, Tomomi Kurosaki,

Kayo Konari, Nobuo Akamatsu

Department of Obstetrics and Gynecology, Oguni Hospital, Japan

Objectives: We have carried out the Ultrasound Fetal Screening(UFS)

since 5 years ago, by threeultra-sonographers. We have reviewed the

data, focusing on the detectability of Congenital Heart Disease(CHD)

and tried to improve our way of screening.

Methods: We have analyzed the 3,321 cases carried out around 27th

gestational weeks. From April 2012 till March 2014, UFS was carried

out optionally and all cases were obligatory examined. from2014 until

December 2016.

Results: 76 cases out of 3321 cases were convinced as CHD by pediatric

cardiologist, containing 11 severe cases. In these cases, 19 cases were

prenatally detected and 9 cases of it were transferred. There were 4 false

negative cases, that is; TAPVC, congestive heart failure, TOF in 2014

and one case of DORV+PA+VSD in 2016. Sensitivity of the severe

CHD were 33%(2014), 75%(2015) and 100%(2016).

Conclusions: We have tried to promote our screening capability of

CHD by improving the following points. (1) Tenacious follow up

study of the false negative cases (2) UFS of all patients (3) Several

times US-exam of suspicious cases by mutiple sonographers and doc-

tors. (4) Adoption the new method presented in the scientific meet-

ings.These improvement of the system seemed to have progressed

the accuracy of our clinic.
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T11-15-IN01
Should 3D be part of a routine ob/gyn ultrasound
exam?

Jacques S. Abramowicz, MD, FACOG, FAIUM

University of Chicago and WFUMB

Nowadays, most ultrasound equipment manufacturers incorporate

3D/4D technology into their scanning systems and 3D/4D ultrasound

technology is used worldwide today. In contrast to conventional 2D

USwhich only allows imaging of single planes, 3D/4DUS offers several

additional image displays. Through use of various manipulation tools,

the technology does not only provide images that can never be achieved

with 2D US, but it also offers a new basis for the detailed demonstration

of fetal defects and specific views in pelvic examination, not obtainable

with 2D US (e.g. coronal view of the uterus). Furthermore, digital stor-

age of volumes enables the long-termmaintenance of regions of interest

without the loss of quality, as well as the option of reloading volumes at

any time and performing ‘‘virtual examinations’’ in the absence of the

patient. The value of 3D/4D US is of undisputable value in specific clin-

ical situations, such as facial clefts, brain anomalies and spinal defects

and coronal views of the uterus in suspected M€ullerian anomalies.

This technique is not only ready for routine use, but has already become

part of daily routine in obstetrics and gynecology in expert or referral

centers. However, it should be made clear that there are still no studies

comparing 2D and 3D US in centers where practitioners are not 3D ex-

perts. Therefore, the question of the value of 3D/4D in routine scanning

or as a screening mode remains unanswered.

Merz E, Abramowicz JS: 3D/4D ultrasound in prenatal diagnosis: is

it time for routine use? Clin Obstet Gynecol. 2012;55:336-51

Ergenoglu AM, Sahin Ç, Şimşek D, Akdemir A, Yeniel A€O, Yerli H,

Sendag F: Comparison of three-dimensional ultrasound and magnetic

resonance imaging diagnosis in surgically proven M€ullerian duct anom-

aly cases. Eur J Obstet Gynecol Reprod Biol. 2016;197:22-6.

Tutschek B, Blaas HK, Abramowicz J, Baba K, Deng J, LeeW, Merz

E, Platt L, Pretorius D, Timor-Tritsch I, Gindes L; for the ISUOG 3D

Special Interest Group: Three-dimensional ultrasound imaging of the

fetal skull and face. Ultrasound Obstet Gynecol. 2017
T11-15-IN02
Pelvic Doppler- Exploring Newer Indications
Dr. Bhupendra Ahuja, MD (Radiology), FICR, FICMU

President, Indian Radiological & Imaging Association, India

In earlier years of invention of Color Doppler technology, its main

role was thought to be in differentiating the benign vs malignant lesions

of the pelvis. With the advancement of technology, improved skill &

increased experience more and more indication of TVS- CD are being

explored, thus finding this modality of great help in assessment of

various pelvic pathologies.

Pelvic Doppler examination is used to characterize the morphological

similar looking lesions of endometrium, myometrium and ovaries. By

demonstrating the neoangiogenesis and low resistance spectral Doppler

pattern in the pelvic masses, the characterization malignant masses is

easier. By TVS- CD we can assess physiological changes occurring dur-

ing the menstrual cycle, thus helping in workup of infertility cases. Pelvic

Doppler ex. can be used to locate & determine the extent of trophoblastic

tissue invasion in cases of invasive mole. TVS- CD is also useful in the

diagnosis and follow up of Artero- Venous communications in the uterine

walls, in making the diagnosis of Placenta Accreta/ Percreta. It is also
indicated in determining the viability of early pregnancy and in ectopic

pregnancy when gestational sac is not seen in the adnexal mass.

T11-15-IN03
Three-Dimensional (3D) Sonography in
Gynecology

ho-yen Chueh

Obstetrics and Gynecology, Chang-Gung Memorial Hospital,

Lin-Kou, Taiwan

In Chang-Gung Memorial Hospital, Lin-Kou, three-dimensional

(3D) sonography with power Doppler angiography had been applied

in clinical evaluation since 2002. The technique can be utilized in

many complicated conditions, and we had cumulative experiences in

mainly three circumstances. The first one was to evaluate Mullerian

duct anomaly such as HWW syndrome, uterine septum, and vaginal

agenesis. The second was to assist differenciating benign from malig-

nant tumors in uterus and ovaries. Finally, abnormal placentation such

as placenta accreta was evaluated to predict the obstetric outcome.

Currently, over five hundred cases of uterine anomaly and over one

thousand cases of uterine tumor were collected. With all these experience,

we summarized several diagnostic criterias for vessel characteristics in

uterine and ovarian malignancy. Marked increased sensitivity and speci-

ficity were obtained in comparison with traditional two-dimensional so-

nography. Furthermore, we could provide precise and real-time images

of congenitalMullerian duct anomaly and adjustable to fit individual angle

of uterus with 3D sonography. MRI is also utilized for diagnosis of Mulle-

rian duct anomaly. However, MRI has angle limitation that may affect the

accurate diagnosis. It is also more expensive then 3D sonography. In our

experiences, 3D sonography is a useful modality in diagnosis ofMullerian

anomaly and can provide more details for treatment strategy.
T11-15-IN04
Use of 3D Transvaginal Ultrasound in Prediction of
the Need to Morcellate in Women Undergoing

Laparoscopic Hysterectomy

George Condous

Nepean Hospital

In light of recent statements from the United States Food and Drug

Administration warning against the use of power morcellation of uterine

leiomyomas during laparoscopy,we have evaluated the use of preoperative

two- (2D) and three- (3D) dimensional transvaginal ultrasound (US)

assessment of uterine volume to predict the need for morcellation in

women undergoing laparoscopic hysterectomy (LH). This was a prospec-

tive observational study performed between October 2008 and November

2011 in a tertiary referral laparoscopic unit. All women scheduled to un-

dergo LHwere included and underwent detailed preoperative transvaginal

US. Uterine volumes were calculated using 2D-US measurements (ellip-

soid formula), and using Virtual Organ Computer-aided AnaLysis

(VOCAL�) having acquired 3D-US volumes of the uterus. Age, parity,

need tomorcellate and final uterine dryweight at histology were recorded.

The estimated uterine volumes were then incorporated into a previously

published logistic regression model to predict the need to morcellate for

both nulliparous and parous women. The probability threshold cut-off of

0.14 (95% sensitivity) was evaluated in terms of sensitivity, specificity,

positive predictive value (PPV), negative predictive value (NPV) and like-

lihood ratios (LRs). The performance of themodels incorporating 2D- and

3D-US calculations were compared with 2D- and 3D-US-generated vol-

umes alone, using receiver-operating characteristics (ROC) curves. Of

76 women who underwent LH during the study period, 79% (n5 60)

had complete background and3D-USdata.Theirmean agewas 43.7 years,

91.7%were parous and 35%underwent morcellation. The greatest uterine
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volume that did not require morcellation was 404mL estimated using 3D-

US, which corresponded to a uterine volume of 688.8mL using 2D-US.

The smallest uterine volume that required morcellation was 118.9mL us-

ing3D-US,which corresponded toauterinevolumeof123.4mLusing2D-

US. The 3D-US uterine volume for parous women with a sensitivity of

95% based on ROC-curve analysis was approximately 120 mL, which

equated to a predicted probability of morcellation cut-off of 0.14. For

this cut-off, specificity was 55.00%, PPV was 51.35%, NPV was

95.65%, LR+ was 2.11 and LR- was 0.09. Areas under the ROC curves

for the morcellation logistic regression model were 0.769 (95% CI,

0.653-0.886) and 0.586 (95% CI, 0.419-0.753) using uterine volumes ob-

tained by 3D-US and by 2D-US, respectively, and they were 0.938 (95%

CI, 0.879-0.996) and 0.815 (95% CI, 0.681-0.948) using 3D-US and 2D-

US volumes alone. In conclusion, the need to morcellate can be predicted

preoperatively using 3D-US uterine volumes obtained by transvaginal US

with a fair degree of accuracy. Uteri with volumes smaller than 120mL at

3D-US are very unlikely to require morcellation. The incorporation of 3D-

US-estimated uterinevolume into the previously published logistic regres-

sion model does not seem to confer any significant improvement when

comparedwith 3D-US uterine volume alone to predict the need tomorcel-

late in women undergoing total LH.

T11-15-IN05
Non-Surgical Treatment for Symptomatic Uterine
Fibroids

Peng-Hui Wang

Obstetrics and Gynecology, Taipei Veterans General Hospital and

National Yang-Ming University, Taipei, Taiwan

The current review focuses on the non-surgical treatment for symp-

tomatic uterine fibroids. Uterine fibroids (also known as myomas or leio-

myomas) are the most common benign tumors of the reproductive tract

of women. Although many are asymptomatic, it is estimated that one

third of women with uterine fibroids will request treatment due to symp-

toms, such as abnormal uterine bleeding, pelvic masses, pelvic pain,

infertility and others. Of the different treatment methods available,

non-surgical treatment has becomemore andmore popularity. To review

the literature on non-surgical treatments that area available or being

developed for women with uterine fibroids. Literature review of articles

pertaining to non-surgical therapeutic strategies of uterine fibroids (Ar-

ticles were searched by means of a computerized PubMed and Cochrane

Library search with the following keywords: uterine myomas, leiomyo-

mas, fibroids, and treatment.) At present, there are many strategies avail-

able in routine clinical practice, such as uterine artery embolization,

high-intensity focused ultrasound, and medical treatment. This review

of the literature alone with personal experience will offer the audience

a panoramic view of the up-to-date treatment, which can be considered

as different possibilities to treatment women with symptomatic uterine

fibroids who look for uterus-preservation non-surgical approach.

T11-15-IN06
US Appearances of Ovarian Cystic Teratoma:
Revisited with CT/MRI Comparison

Seung Hyup Kim, M.D.

Department of Radiology, Seoul National University

Although it is known that US diagnosis of mature cystic teratoma

(MCT) is easy and straightforward because of characteristic hyperechoge-

nicity of the mass. Not infrequently, however, we experience difficulty in

making a diagnosis at US and in understanding correlation of US findings

with CT or MRI findings. The most characteristic finding of MCT is a

cysticmasswith echogenicmural nodule representingdermoid plugwhich

may accompany strong posterior sonic attenuation when they contain cal-

cifications, large amount of fat, or tuft of hair. However, most MCTs show

mixed echotexture and the proportion of echogenic or solid-looking
component is various depending on the composition of the tumor. Less

commonly, entirely cystic appearance is found. The cystic content of a

MCT is usually greasy sebaceousmaterial, which is liquid at body temper-

ature, mixed with skin squames and matted hairs. Multiple, streaky and

mottled echoes may be found in the cyst and are usually due to hair mixed

with cyst fluid (dermoidmesh). Fluid-fluid levelsmaybepresent in the cyst

with bright fluid interfaces. A floating echogenic spheremay be seen at the

fluid-fluid level. Multiple spherical structures may float in a large cyst (in-

tracystic floating globules). These spherical structures are thought to be

formed by the aggregation of sebum around hair core, and composed of

keratin, sebum, fibrin and hemosiderin. MCTs may appear as solid or

completely echogenic masses. This finding is thought to be due to a large

sphere that occupiesmost portion of the tumor. In these cases, the differen-

tiation from solid malignancies of the ovary may be difficult. Peripheral

curvilinear hypoechogencity, which is suggestive of the fluid portions of

the tumor, is helpful in differentiation. The lesions that may mimic

MCTs on US are hemorrhagic ovarian cysts, endometriomas, air-contain-

ing bowel loops, ovarian neoplasms with echogenic mural nodules, and

exophytic lipomatous uterine masses such as lipoleiomyoma.

Preoperative diagnosis of MCT is important because rupture and spill

of its cystic content during laparoscopic surgery may cause peritoneal

granulomatosis. Therefore familiarity with typical and atypical US find-

ings of MCT is important. Careful comparison with CTor MRI findings,

if available, will be valuable in understanding their US findings.

T11-15-IN07
Ectopic Endometrium—Spectrum of Ultrasound
Findings

Dr. Bhupendra Ahuja, MD (Radiology), FICR, FICMU

President, Indian Radiological & Imaging Association, India

The presence of functional endometrial glands and stroma outside of

uterine cavity is termed as ectopic endometrium. It can be in the uterine

musculature –Adenomyosis or outside of uterus – Endometriosis. Ectopic

endometrium is a common and clinically important problem in women of

child bearing age and the common clinical symptoms are infertility, pelvic

pain and urinary symptoms. Ectopic endometrium can be found in -

1. Uterine walls.

2. Ovaries, fallopian tubes and Broad ligaments.

3. Pelvic peritoneum.

-Posterior cul – de- sac.

-Anterior cul –de – sac.

-Pelvic side walls.

4. Bowel/ Rectum/ Urinary bladder.

5. Abdominal Peritoneum.

6. Abdominal wall/ Umbilicus.

7. Other organs – e.g. chest.

Ultrasound (Trans abdominal, Transvaginal and Transrectal) is the

most useful modality to detect ectopic endometrium.

U/S Findings in Adenomyosis.

- Diffuse enlargement of uterus.

- Coarse and inhomogenous echotexture of myometrium.

- Asymmetric thickening of uterine walls.

- Small hypoechoeic areas in myometrium.

- Small myometrial cysts.

- Poor definition of endometrial /myometrial margins.

- Subendometrial cysts.

- Subendometrial linear striations.

- Probe tenderness.

U/S findings in endometriosis.

- depends upon the site involved.

- Endometriotic cysts – most common findings . Cyst which may be

unilocular or multilocular with low level internal echoes evenly distrib-

uted in the fluid.

- Peritoneal nodules.



Abstracts S129
- Restricted mobility and fixation of ovaries.

U/S is modality of choice in adenomyosis and ovarian endometriosis

while MRI has greater specificity in diagnosing, extra ovarian pelvic

endometriosis or diffuse endometriosis.

T11-15-IN08
The Application of Ultrasound in M€ullerian Duct
Anomaly

Meng-Hsing Wu, M.D., Ph.D.

Professor and Head of Department of Obstetrics and Gynecology,

National Cheng Kung University College of Medicine and Hospital,

Tainan, Taiwan

M€ullerian duct anomaly is often associated with menstrual complica-

tions or fertility disorders those affect woman’s quality of life. A correct

classification of female genital malformations is essential to prevent un-

necessary and inadequate surgical operations and to compare reproduc-

tive results. However, the appropriate cataloguing is still controversial.

The American Fertility Society classified seven basic groups of malfor-

mations considering theM€ullerian development (due to agenesis, lack of

fusion, the absence of resorption and lack of posterior development of

the M€ullerian ducts) and the relationship of the malformations to

fertility. Other classifications are based on different aspects: functional,

defects in vertical fusion, embryological or anatomical.

Traditionally, the female reproductive tract is first assessed via hyster-

osalpingography to image the uterine cavity. But it is uncomfortable and

invasive with radiation exposure. Two-dimensional ultrasound is recom-

mended for screening asymptomatic women. Three-dimensional (3D) ul-

trasound is recommended in suspected woman because it can reconstruct

the coronal plane of the uterus for assessing congenital uterine anomalies.

3D ultrasound provides not only highly accurate and noninvasive imme-

diate results, but also is cost-effective with the same benefits of magnetic

resonance imaging (MRI) in diagnosing M€ullerian duct anomaly. MRI

and endoscopic evaluation are only recommended for the subgroup of

women with suspected complex anomalies or in diagnostic dilemmas.

T11-15-IN09
Systematic Approach to Sonographic Evaluation of
the Pelvis in Women with Suspected Endometriosis:

A Consensus Opinion from the International Deep

Endometriosis Analysis (IDEA) Group

George Condous

Nepean Hospital

The IDEA (International Deep Endometriosis Analysis group) state-

ment is a consensus opinion on terms, definitions andmeasurements that

may be used to describe the sonographic features of the different pheno-

types of endometriosis. Currently, it is difficult to compare results be-

tween published studies because authors use different terms when

describing the same structures and anatomical locations. We hope that

the terms and definitions suggested herein will be adopted in centers

around the world. This would result in consistent use of nomenclature

when describing the ultrasound location and extent of endometriosis.

We believe that the standardization of terminology will allow meaning-

ful comparisons between future studies in women with an ultrasound

diagnosis of endometriosis and should facilitate multicenter research.

T11-15-IN10
Detecting Endometriosis in Adolescents
Hsien-Ming Wu

Endometriosis is characterized by the presence of endometrial glands

and stroma external to the uterus. Up to 17% of postmenarcheal females

and nearly 40%of adolescents with chronic pelvic pain are found to have
endometriosis.While endometriosis traditionallywas thought to be a dis-

ease of adulthood, two-thirds of adult women with endometriosis report

symptoms beginning before 20 years of age. While endometriosis in

adults often presentswith cyclic pelvic pain, dysmenorrhea, dyspareunia,

infertility, and ovarian lesions, such predictive signs and symptoms are

rare in the adolescent. Endometriosis in adolescents is no exception

and is certainly a common subject for debate in the relevant circles. These

controversies relate to its prevalence, natural course and treatment.

Diagnostic delay represents a major problem for endometriosis pa-

tients including adult women and adolescent girls. Symptomatic endo-

metriosis should be detected at an early stage, if required also during

adolescence, as a longer delay before surgical diagnosis is associated

withmore advanced stages of endometriosis andwith a higher likelihood

of fertility problems. Therefore, understanding the origins and progres-

sion of adolescent endometriosis is needed to screen all female adoles-

cents and to identify female adolescents at risk to develop endometriosis.

Here, I present 1) origins and prevalence of adolescent endometriosis,

2) pathophysiology and risk factors of adolescent endometriosis, and 3)

clinical course, diagnosis and treatment of adolescent endometriosis.

T11-15-IN11
A Longitudinal Follow-Up of Pelvic Floor
Biometry: Factors Affecting It

Symphorosa S. C. Chan

Obstetrics and Gynecology, Prince of Wales Hospital, Chinese

University of Hong Kong, Hong Kong S.A.R

The pelvic floor biometry of women changes during pregnancy. As

pregnancy advances, the pelvic organs, namely bladder neck, cervix

and ano-rectal junction descent significantly and hiatal area enlarged

significantly. Some of the symptoms of pelvic floor disorders are associ-

ated with these changes. After a first vaginal delivery (VD), about 20% of

women had levator ani muscle (LAM) avulsion; although among them,

about 20%hadmorphological ‘healing’ on ultrasound by 12months after

delivery. Caesarean delivery (CS)was not associatedwith LAMavulsion.

By 12 months after delivery, irrespectively of mode of delivery, bladder

neck and cervix remained at a lower position. Compared with CS, hiatal

area was more increased after VD; and LAM avulsion increased the risk.

After a secondVD, the occurrence of newLAMavulsion was low. By 3-5

years after first delivery, regardless of parity and mode of delivery, there

were lower pelvic organs on Valsalva and a greater hiatal area. For the ef-

fect of parity, comparedwith only oneVD,womenwhohad 2 ormoreVD

had a great hiatal area.Womenwhoever had aVDhad a greater hiatal area

than women only delivered by Caesarean delivery.

T11-15-IN12
Levator Ani Muscle Avulsion Is a Risk Factor for
Vaginal Pessary Expulsion

Rachel Yau Kar Cheung

Obstetrics and Gynecology, The Chinese University of Hong Kong,

Hong Kong SAR

Pelvic organ prolapse (POP) is a highly prevalent condition; vaginal

pessary is a common treatment for this condition. A recent randomized

controlled trial and prospective studies have confirmed the efficacy of

vaginal pessary as treatment for this condition. However, expulsion of

vaginal pessary remains a major issue. The reported rate of pessary

expulsion has been around 30-60%. Several risk factors were known

to be associated with unsuccessful pessary fitting namely short vaginal

length and wide vaginal introitus. Levator ani muscle (LAM) avulsion

is known to be associated with POP. It is also related to symptoms of pro-

lapse and surgical outcome of prolapse repair. The association between

successful vaginal pessary use and pelvic floor muscle and hiatal dimen-

sions were examined. LAM avulsion was associated with 3 times higher

risk of pessary expulsion in one year. More severe staging of prolapse
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also increased the risk of expulsion. Pessary expulsion is usually occurs

within 2 weeks after insertion, but it can also happen within 6 months.

T11-15-IN13
The Relationship between Pelvic Examination and
Ultrasound Finding in Patient with Pelvic Floor Dysfunction

Jenn-Ming Yang

Obstetrics and Gynecology, Taipei Medical University, Taipei, Taiwan

In Pelvic examination, the POPQ system is an objective, site-specific

system for describing and staging pelvic organ prolapse (POP) in women

to create a ‘‘topographic’’ map of the vagina. Ultrasound is capable of iden-

tifying different compartmental defects of the pelvic floor.On ultrasonogra-

phy, there are three methods for the quantification of POP: determining

position by 1 distance and 1 angle (polar coordinate), by 2 distances (

orthogonal coordinate), or by measuring the height of pelvic organ with

reference to a horizontal line drawn at the lower border of symphysis pubis.

The differences between resting and stress bladder neck angles yield the

rotational angle, which represents urethral or bladder neck mobility in a

similar way as the Q-tip test. There are no definite values of normal bladder

neck descent or urethral mobility. Although the positions of the bladder

neck in patients with stress incontinence are lower than those of continent

women, there is an overlap between these two groups. Nevertheless, ure-

thral mobility was reported to be related to grade of incontinence.

The levatorani muscles play an important role in supporting pelvic

organs and maintaining normal pelvic floor function. Palpation through

the vagina or rectum helps in assessing pelvic floor squeeze strength and

levator muscle thickness. Guidelines have been published by the Inter-

national Continence Society to assess pelvic floor musculature tone.

Women with poor pelvic floor muscle function may benefit from pelvic

physical therapy. On ultrasonography, the function of levatorani muscle

has been assessed indirectly by the displacement of pelvic structures

(e.g. bladder neck or bladder base) on its contractions. The bladder

and urethra moves upwards and ventrally during pelvic floor contrac-

tions. Correlations between shift of bladder neck and palpation/perine-

ometry have been shown to be good.

During straining, the bladder neckmaymove in a semicircular fashion

with the tip of the symphysis pubis as the center (rotational descent), or

move downward along the urethral axis (sliding descent). On ultrasonog-

raphy, the occurrence of bladder neck funneling suggests poor urethral

closure pressure. In addition to stress incontinence, bladder neck

funneling may also be found in women with urge incontinence. It does

not occur in normal continent women unless the bladder is full.

Enteroceles are often difficult to recognize by clinical examination,

but are easily detected by perineal or introital ultrasound. The imaging

of the cervix and the vaginal apex may be incomplete with the presence

of large rectoceles, and the extent of pelvic floor relaxation may be

underestimated because of transducer pressure and without the help of

sim speculum. Levator avulsion, detachment of puborectalis muscle

from its insertion, and hiatal (levator ani compelx) overdistensibility,

are two risk factors associated with POP.

T11-15-IN14
Evaluation of Stress Urinary Incontinence by Pelvic
Ultrasound before and After Operation

Jimmy Nomura, Shingo Moriyama, Yugo Sawada, Tokumasa Hayashi,

Ting-Wen Huang, Shino Tokiwa, Sheryl Ghia Gonocruz, Alfa Meutia

Urogynecology Center, KamedaMedical Center, Kamogawa, Chiba,

Japan

Ultrasound examination of the lower urinary tract has been established

within urogynecology as a simple, prompt, reproducible, and dynamic diag-

nostic procedure.Ultrasound imagingprovides accurate andclear visualiza-

tion of both organs in the lower urinary tract and synthetic implants. It also

provides dynamic changes in uthethral mobility during Valsalva maneuver.
In this presentation, we introduce pre-operative, intra-operative, and post-

operative use of ultrasound in midurethral sling surgery. Pre-operatively,

linear and convex probes are used for anatomical diagnosis in lower urinary

tract. Intra-operatively, a linear probe is used for the conformation of the hy-

drodissection. Post-operatively, both convex and linear probes are used for

the position of synthetic sling. In conclusion, ultrasound can be an essential

tool for safe and effective mid-urethral sling surgery.

T11-15-IN15
Ultrasound Images in Visualization of Vaginal
Synthetic Grafts After Pelvic Reconstructive Surgery

Wen-Chen Huang

Obstetrics and Gynecology, Cathay General Hospital, Taipei, Taiwan

Ultrasound has been widely utilized in the routine urogynecological

practices. The advantages of ultrasound include simplicity, convenience,

minimal invasiveness, low cost, and lack of radiation exposure. With

improved image resolution, four-dimensional real-time technology,

and off-line analysis program, now we can more precisely evaluate

the conditions and movements of the pelvic structures. Non-absorbable

synthetic grafts have been introduced to correct pelvic organ prolapse,

especially anterior vaginal prolapse, because of high recurrence rates

of conventional pelvic reconstructive surgeries. Ultrasound is the only

technique that allows the visualization of polypropylene mesh implants.

The potential applications of ultrasound for pelvic reconstructive sur-

geries incorporating synthetic grafts include preoperative evaluations

for better patient selections as well as postoperative surveillance for

mesh functionality and adverse events such as prolapse recurrence,

mesh dislodgement, voiding difficulty, or urinary incontinence.

T11-15-IN16
How to Keep Ultrasound Safe in Obstetrics? What
have We Learned?

Jacques S. Abramowicz, MD, FACOG, FAIUM

University of Chicago and WFUMB

If asked, the vast majority of end users (and patients) will respond that

ultrasound is not X-rays and is completely safe. In reality, there is a

marked lack of knowledge on effects of ultrasound in tissues being exam-

ined (bioeffects) among the majority of these end-users. Being a form of

energy, ultrasound has effects in all insonated tissues (bioeffects), second-

ary to two main mechanisms: thermal and non-thermal (or mechanical).

On-screen indicators of these potential bioeffects are the Thermal and

Mechanical indices (TI and MI). Biological effects have been reported

in animals, mostly for exposure exceeding those usually applied in hu-

mans. In humans, autism, abnormal hearing, vision or language develop-

ment, intrauterine growth restriction, childhood cancer and increase in

non-right handedness have been associated with ultrasound but no

cause-effect has been proven by science-based analysis (except, possibly

for a slight increase in non-right handedness, specifically in males). Yet,

essentially all epidemiological studies are based on information obtained

with pre-1992 machines, when acoustic output of instruments was al-

lowed to be increased, for fetal use, by a factor of almost 8. Increasingly,

ultrasound is performed early in gestation, a timewhen the fetus is known

to be particularly sensitive to external influences. Most examinations are

performed with B-mode, but some studies employ Doppler technology,

known to expose the fetus tomuch higher levels of acoustic energy, hence

requiring special precautions. There should always be a medical indica-

tion and operators should follow the rule of the shortest time possible,

at the lowest possible output, compatible with an adequate diagnosis

(ALARA). Keeping the TI and MI below 1 will, almost certainly, not

cause deleterious effects to the fetus. Education of the operators is vital

to maintain the unblemished record of ultrasound in obstetrics.

WFUMB. WFUMB Clinical Safety Statement for Diagnostic Ultra-

sound. Available from: http://www.wfumb.org/about/statements.aspx.

http://www.wfumb.org/about/statements.aspx
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Abramowicz JS, Sheiner E:UltrasoundBioeffects and Safety:what the

practitioner should know. In Fleischer a, Abramowicz JS, Gonsalves L,

Manning F, Monteagudo A, Timor I, Toy E (eds): Sonography in Obstet-

rics and Gynecology-Principles and Practice. 8th edition, 2018.

T11-15-IN17
Analysis of Training Formats for Point of Care
Obstetrics in the Third Trimester of Pregnancy

Susan Campbell Westerway

Associate Professor, WFUMB Council, ASUM Past President

Introduction: The availability of point of care (POC) obstetric

ultrasound services has improved the outcome for mothers and

babies in remote regions around the world. However, there is an

increasing demand to create efficient, cost effectivePOC training courses

for monitoring of the fetus. This is particularly important for Outreach

programs in regions where access to training and resources are limited.

Aim: To evaluate the efficacy of targeted ultrasound point-of-care

training programs, that assesses the fetus during the third trimester.

Methodology: Over a 12month period the skill teaching curriculum of

five obstetric POC courses was evaluated. The specific parameters

include:

� 45 learners’: 4-20 / course

Nil with prior ultrasound experience

� 12 learners’ had English as a second language (EASL)

5 medical graduates & 7 midwives

� Course duration: 4-10 hours

� Didactic lecture time: 0-4 hours (0-60%)

� Practical time: 2.5-7 hours (60-100%)

� Tutor/learner ratio 1:6 maximum

All courses included the teaching of probe manipulation, image opti-

mization (depth, focus & gain), & limited knobology. Practical sessions

included supervised scanning of various commercial & hand made

phantoms prior to scanning standardized patients who were in the 3rd

trimester of pregnancy.

The teaching outcomes that were assessed included: image optimiza-

tion, determine fetal lie,measure fetal heart rate,measure the single deep-

est pocket of amniotic fluid, & identify the cervix and placental position.

Results: All 45 participants achieved the limited course objectives,

regardless of the mix of the course curriculum. However, there were

five EASL learner’s (4 midwives and 1 medical graduate) who were un-

able to complete a post lecturewritten test as they identified that this was

due to the language barrier.

Conclusion: This study has confirmed that obstetric POC training courses

can guide the initial psychomotor skills that are required for limited third

trimester scanning. However performance beyond the course practice ses-

sion requires further research. The educational value of this teaching format

has yet to be evaluated as to its ability to equip the learnerwith the skills that

are required to practice beyond the course duration.

T11-15-IN18
Predictive Factors for Intrauterine Growth
Restriction in the First Trimester

Chen-Yu Chen

Department of Obstetrics and Gynecology, MacKayMemorial Hospital,

Taipei, Taiwan

Intrauterine growth restriction (IUGR) is a major contributor to peri-

natal mortality and morbidity worldwide. Prophylaxis with aspirin dur-

ing the first or second trimesters and/or combined with heparin before

conception, may reduce the incidence of IUGR in high risk groups.

Despite improvement in the understanding of the pathophysiology, abil-

ities in the first trimester to precisely predict pregnant women who will

develop IUGR are limited. While different measures of placental

dysfunction are associated with increased risk for adverse pregnancy
outcomes, the abilities of various markers to accurately predict IUGR

have been studied, such as biochemical serum markers, ultrasound

and Doppler study of uterine and spiral arteries, and placental volume

and vascularization. Risk factors for IUGR are easy to assess but have

poor predictive value. The use of first trimester biochemical markers

in combination with ultrasound markers is promising as a potential

screening tool. Modern assessments suggest combined algorithms using

these strategies, all with the goal of a better prediction of IUGR.

T11-15-IN19
The Implementation of Precision Medicine into
Prenatal Diagnosis of Abnormally Invasive Placenta

Min Min Chou

Department of Obstetrics, Gynecology and Women’s Health, Taichung

Veterans General Hospital, Taiwan

Precisionmedicine (PM) is amedicalmodel that proposes the custom-

ization of healthcare, with medical decisions, practices, and/or products

being tailored to the individual patient based on their predicted response

or risk of disease. In this model, diagnostic testing is often employed for

selecting appropriate and optimal therapies based on the context of a pa-

tient’s genetic content or other imaging, molecular or cellular analysis.

At the current time, Gray-scale ultrasound (US) has been the corner-

stone in diagnosing abnormally invasive placenta (AIP) due to its wide

availability, low cost and high accuracy with a sensitivity of 73-93% and

a specificity of 79-86%. Color Doppler US highlights problematic areas

of uteroplacental neovascularizatin with reported sensitivity ranged be-

tween 82.4% and 100%, and the specificity ranged between 72% and

100%. 3D/4D power Doppler US providing a virtualized spatial an-

gioarchitecture network of AIP.

Weemphasize the 3 currentUS screening techniques for diagnosingAIP

antenatally appears to be complementary rather than competitive and are

not mutually exclusive. Through the implementation of PM will enable a

new era of prenatal diagnosis and management in which researchers, pro-

viders and patients work together to develop individualized care of AIP.

T11-15-IN20
Umbilical Cord Stem Cell Cloning and Uses in
Pre-Immune Embryos to Prevent Inherited Disorders

of Childhood: Hypothesis Driven Studies

Joaquin Santolaya-Forgas, Professor, MD, PhD.

University of Florida College of Medicine, Gainesville, FL, 32610, USA

Ultrasound imaging has allowed for the in-vivo observation of

the gestational sac compartments during the first weeks of preg-

nancy. Ultrasound-guided Celocentesis has expanded our knowl-

edge of the biochemical composition of the extra-embryonic

fluid, allowed for the prenatal diagnosis of genetic disorders before

9 weeks gestation, and opened the doors to experimental in-utero

cell-based therapies in pre-immune embryos to prevent Autosomal

Recessive disorders.

Hemopoietic precursors (CD34 +Lin-) isolated from bone marrow,

circulation, and from the umbilical cord blood can be used to correct

or reconstitute various cell lines within the hematopoietic and endothe-

lial cell lineage. Although the extent to which individual hematopoietic

growth factors control cell cycling and differentiation is not known, we

have reported the ex-vivo and the in-vivo proliferative and clonogenic

response of CD34 +Lin- to cytokines in 4 platforms with and without

a 3-dimensional biocompatible matrix. Using an experimental non-hu-

man primate model, we have also demonstrated that expanded umbilical

cord hematopoietic stem cells can survive for 20 hours in extra-embry-

onic celomic fluid and that this fluid can be enriched making the extra-

celomic cavity a ‘‘bio-reactor’’ to enhance the likelihood of antenatal

cell-based therapy in pre-immune embryos (, than 8 weeks from

fertilization).
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T11-16-IN01
Fetal Brain Imaging
Ritsuko K. Pooh, MD, PhD, LL.B

CRIFM Clinical Research Institute of Fetal Medicine

Pooh Maternity Clinic, Osaka, Japan

Fetal CNS is remarkably developing in the first trimester and chang-

ing its appearance from premature tubal structure to the bilateral cerebri,

cerebellum and brainstem. Neuro-sonoembryology has been improved

with great advances of 3D ultrasound technology such as HDlive silhou-

ette technology and studio-live technology. However, detectable CNS

abnormalities are limited in the first trimester because neuronal migra-

tion and proliferationwill take place from 3rd or 4thmonths of gestation.

Phenotype of migration disorders in the cortex conspicuously ap-

pears after 28 weeks of gestation when cortical gyration is clearly visu-

alized. It has been believed that it is quite hard to detect migration

disorder before 28 weeks. However, ‘‘early detection of migration disor-

der before gyration’’ has been recently possible by observation of Syl-

vian fissure development, abnormal sulcation and ganglionic

eminence during the second trimester. Close observation of those brain

structure in detail is not generally performed however it might help to

establish a new field of fetal neuroscience.

T11-16-IN02
Prenatal US Findings ofMusculoskeletal Anomalies
Jeong Yeon Cho

Department of Radiology, Seoul National University Hospital,

Seoul, Korea

Fetal musculoskeletal malformations take a number of pathologic

forms, among which a variety of lethal dysplasias and several anomalies

have a poor perinatal and postnatal outcome. Precise antenatal ultraso-

nographic diagnosis of bone dysplasia may be very difficult, but differ-

entiation between a lethal and a nonlethal variety is very important in

terms of antenatal care and the prediction of fetal outcome.

Variety of lethal skeletal dysplasias commonly show very short long

bones and narrow thorax. For the differential diagnosis of fetal skeletal

dysplasia, comprehensive evaluation of fetal bones including cranium,

face, ribs, and spine is very important. Genetic counseling is critical

and individualized multidisplinary prenatal and postnatal care is impor-

tant for the management of fetal skeletal dysplasias.

Several anomalies leading to limb loss or contracture as the expres-

sion of other pathologic entities have a poor outcome, and their early

detection is also very important for the management of a pregnancy.

Focal musculoskeletal anomalies can occur in isolation or in associ-

ation with a large variety of syndromes, malformations and disorders.

Thus, the early and accurate prenatal diagnosis of anomalies is impor-

tant not only for detecting the anomaly itself, but is also helpful with

regard to these other, associated, anomalies.

T11-16-IN03
The Applications of 3D/4D Ultrasound in Prenatal
Diagnosis and Fetal Surgery in Open Spina Bifida

S. W. Steven Shaw

Department of Obstetrics and Gynecology, Chang Gung Memorial

Hospital, Linkou, Taiwan

Prenatal diagnosis ofopen spinabifida (OSB)byultrasoundexamination

during the second trimester of pregnancy was greatly improved in the mid

1980s by the description of the lemon and banana signs. More recently the

researchers mentioned about the intracranial translucency is lower in the

fetus with OSB during first trimester scanning. In this talk, we would like

to share the experience of using 3D/4D ultrasound in prenatal diagnosis

of OSB either in first trimester Down syndrome screening or second
trimester routine scanning. The 3D/4D have advantages in helping the

detection rate in spina bifida and more clearly to follow up the later on ex-

amination. Alone with this technique, the open fetal surgery or fetoscopic

repair of the defect in OSB are reliable during whole surgery. In the end

of talk, we will also update the current trend of fetal surgery in OSB and

compare the different approach with different clinical outcomes.

T11-16-IN04
Diagnostic Roles of Color DopplerMapping of Fetal
Circulation

Tuangsit Wataganara

Obstetrics and Gynecology, Faculty of Medicine Siriraj Hospital, BKK,

Thailand

Prenatal assessment of primitive circulation in the human fetus with

color Doppler flow mapping has added a new dimension to fetal assess-

ment. Normal values generated from pulse-wave Doppler studies have

been generated for fetal vessels. Early development of placental circula-

tion can be evaluated with color Doppler studies, and it appears to be

promising for elucidation of placental pathology as is found in a number

of fetal and placental diseases Doppler color-flowmapping appears to be

promising for elucidation of abnormal flow in fetuses suspected of hav-

ing structural and/or functional cardiovascular disease. Certain congen-

ital anomalies can be detected early on in gestation using color Doppler

mapping, and hence provide a unique opportunity for in utero interven-

tion. Fetal exposure to Doppler ultrasound should be as low as reason-

ably achievable (ALARA) because of the potential for tissue heating

when the thermal index is exceeding.

T11-16-IN05
Fetal MR Neuroimging: Practical Issues
Alex Mun-Ching Wong, M.D.

Department of Diagnostic Radiology, Chang Gung

Memorial Hospital at Keelong, Linkou Medical Center

and Chang Gung University, Taiwan

Fetal magnetic resonance (MR) imaging, initially introduced in the

1980s, has become a widespread and valuable imaging modality in pre-

natal evaluation of the fetal nervous system. Advances in fetal diagnosis

and management throughout the years have urged a need for precise

depiction of structural abnormalities. Although obstetric ultrasonogra-

phy (US) remains the screening modality of choice in evaluation, MR

imaging, having multiplanar imaging ability and superior tissue differ-

entiation, is now an important complementary imaging modality in

the evaluation of the fetal nervous system.

This presentation will focus on the practical issues of fetalMR neuro-

imaging, including technical aspects, clinical utility with examples,

advanced imaging technigues, and limitations.

T11-16-IN06
Cervical Examination by US for Cervical
Insufficiency

Keun-Young Lee, MD

Department of OB & GYN Hallym University, Seoul, Korea

Although numerous investigators have tried to find accurate means of

cervical insufficiency diagnosis, there is no reliable and objective stan-

dard as of yet. Transvaginal ultrasonography (TVU) is the most power-

ful diagnostic tool for the assessment of cervical competence. TVU is

superior to transabdominal or translabial ultrasound for the assessment

of the cervix. It is an accurate, reliable, and reproducible method for the

measurement of cervical length (CL) and funneling. I has been well

documented that a short CL (,25mm) preferentially increases the risk

of midtrimester birth. The risk of preterm birth is inversely associated
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with CL, from,1% at 30 mm to 80% at 5 mm. Serial measurements of

CL can help identify high-risk patients fro whom cerclage placement is

beneficial, given that 12-40% of ‘‘at-risk’’ patients will not present CI in

subsequent pregnancies.

In 2012, the Society for Maternal-Fetal Medicine stated that univer-

sal CL screening in singleton pregnancies with prior preterm birth is

beneficial for the prevention of preterm birth. However, they also

emphasized that CL screening in singleton pregnancies without prior

preterm birth should be considered when necessary. CL measurement

usually begins at 15 weeks, as CL screening prior to 15 weeks doses

not predict the risk of PTB.

It is recommended that TVU CL in singleton pregnancies with prior

preterm birth can be started at 16 weeks and be repeated every 2 weeks

until 23 weeks: TVU CL ,25 mm is detected: the placement of cerclage

should be considered, as cerclage significantly reduces the risk of PTB at

less than 35 weeks. Unfortunately, TVU CL screening in twin pregnan-

cies cannot be recommended due to a lack of evidence. For as a CL

screening, the proper TVU technique is pivotal. The bladder should be

emptied before TVU, as a full bladder compresses and elongates the cer-

vix. After obtaining a sagittal long-axis view of the cervix, excessive

pressure against the cervix should be avoided as it exaggerates.

Funneling, which is defined as the opening of the internal cervix, is char-

acterized by funnel length and funnel width. Funneling occurs along

with cervical effacement, which is easily remembered by the use of

the mnemonic ‘‘trust your vaginal ultrasound’’ The T shape represents

a normal closed cervix. The Y shape represents a small breaking

funneling, and further is shown by the V shape. A more advanced funnel

takes the shape at a U, which is the worrisome finding of PTB. Unlike

CL, there is high interobserver variability, funneling is useful for pre-

dicting PTB when combined with CL. The combination of a short CL

(,25 mm) and the presence of funneling increases the sensitivity of pre-

dicting PTB compared to when there is a short CL alone.

T11-16-IN07
Risk of Fetal Loss After Iatrogenic Procedures
An-Shine Chao

Chang-Gung Memorial Hospital, Taiwan

ISUOG Practice Guidelines: invasive procedures for prenatal

diagnosis.

Chorionic villous sampling / Amniocentesis / cord blood sampling

Endoscopic LASER surgery for TTTS / Trap sequence.

Endoscopic surgery for the antenatal treatment of myelomeningo-

cele: the CECAM trial.

Prevention & intervention.

T11-16-IN08
Can Spontaneous Preterm Birth Be Predicted by
Ultrasound?

Chiu Yee Poon Liona

Clinical Associate Professor, Obstetrics and Gynaecology, the Chinese

University of Hong Kong

Preterm birth is a major public health problem in terms of perinatal

mortality, long-term morbidity and health economics. It is responsible

for more than half of all neonatal deaths. In a UK multicentre study of

survivors born before 26 weeks’ gestation, 80% were disabled at the

age of 6 years. The economic burden of prematurity relates not only

to the initial neonatal intensive care but also to the longer-term increased

use of medical, social and specialist educational services, as well as the

lost economic productivity.

A series of studies have demonstrated that administration of proges-

togens to women with a singleton pregnancy with a short cervix approx-

imately halves the rate of spontaneous preterm birth. The availability of

an effective intervention now provides a rationale for population-based
screening for preterm birth. The most widely adopted approach to iden-

tifying pregnancies at high-risk of spontaneous preterm birth is based on

a previous history of preterm birth. Evidence suggests that more effec-

tive screening can be provided by the sonographic measurement of cer-

vical length at mid-gestation. However, there is currently no clearly

accepted method for population-based screening.

The rates of extreme (,28 weeks), early (28-30 weeks), moderate

(31-33 weeks) and mild (34-36 weeks) spontaneous preterm

birth were 0.2%, 0.2%, 0.6% and 3%, respectively. The best predic-

tion of spontaneous preterm birth has been shown to be provided

by cervical length (area under the receiver–operating characteristics

curve (AUC), extreme 0.903, early 0.816, moderate 0.784 and

mild 0.617) and this is improved by adding obstetric history (AUC,

extreme 0.919, early 0.836, moderate 0.819 and mild 0.650). For a

10% screen-positive rate, models using cervical length and obstetric

history have a sensitivity of 81%, 59%, 53% and 29% for extreme,

early, moderate and mild spontaneous preterm birth, respectively.

In conclusion, a model combining cervical length and obstetric

history provides a better prediction of spontaneous preterm birth

and the sensitivity of screening improves for increasing degrees of

prematurity.

T11-16-IN09
Intrapartum USG
Tak Yeung Leung

The Chinese University of Hong Kong

The use of USG in labour ward is becoming more popular, not only

for assessment of mal-presentation or placenta previa. Transperineal

USG at the second stage of labour to assess the fetal station and fetal

head position has been shown to be predictive of the success of instru-

mental delivery, and to improve the safety of the procedure.

In the first stage of labour, transperineal USG may be a more objec-

tive and less invasive way to assess the progress of labour, when

compared to digital pervaginal examination. Parameters such as the

head symphyseal distance (HSD), angle of progression (AoP) and fetal

head progression distance (PD) represent the degree of fetal head

descent (or station). Slow progression of these USG parameters may

indicate a lower chance of successful vaginal delivery.

Before induction of labour (IOL), USG assessment of the cervical

length and consistency may also be useful in predicting successful

IOL, while a higher middle cerebral arterial pulsatility index may indi-

cate fetal compromise and higher chance of intrapartum fetal distress,

which may then require emergency caesarean section.

Finally, USG can assist in complicated delivery such as vaginal twin

delivery, to guide external cephalic version or internal podalic version.

T11-16-IN10
USG Evaluation of Postpartum Complications
Gwang Jun Kim

Obstetrics & Gynecology, Chung-Ang University, Seoul, Korea

Immediate postpartum complications are vaginal bleeding and genial

tract tear. Ultrasound is greatly helpful for evaluation of the causes, the

location and the severity of these immediate complications.

Deep vein thrombosis, which can lead to pulmonary artery embo-

lism, is not so infrequent postpartum period, especially after Cesarean

section. Now the most useful diagnostic modality for deep vein throm-

bosis is ultrasonography.

Post-partum period ends 6 weeks after birth. This period is vulner-

able for genital, pelvic infections.

Late postpartum bleeding also can occur due to retained placenta.

H-mole and arterio-venous malformations are not frequent but possible

in this period. Ultrasonography is useful to detect and evaluate these

complications.
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T11-16-IN11
First Trimester Prediction of Preeclampsia by
Ultrasound

Chiu Yee Poon Liona

Clinical Associate Professor, Obstetrics and Gynaecology, the Chinese

University of Hong Kong

Preeclampsia is an important cause of death and disability for the

mother and baby. The risk for such complications is considerably higher

when the disease is severe and of early onset, leading to preterm birth at

less than 37 weeks of gestation rather than term preeclampsia. A major

challenge in modern obstetrics is early identification of pregnancies at

high-risk of preterm preeclampsia and undertaking the necessary mea-

sures to reduce the prevalence of the disease.

Professional bodies now recommend the prophylactic use of low-

dose aspirin (60-80 mg per day) in women considered to be at high-

risk of preeclampsia. In the UK, the National Institute for Health and

Clinical Excellence (NICE) recommends selection of the high-risk

group on the basis of 10 factors from maternal characteristics, medical

history and obstetric history; however, the performance of such

screening is poor with detection of about 40% of preterm preeclampsia

and 33% of term preeclampsia at screen positive rate of 11%. In the

USA, the American College of Obstetricians and Gynecologists

(ACOG) recommends use of aspirin for women with a history of pre-

eclampsia in more than one pregnancy or history of preeclampsia

requiring delivery before 34 weeks of gestation; however, this subgroup

constitutes about 0.3% of all pregnancies, contains only 5% of those that

would develop preterm preeclampsia and 2% of term preeclampsia.

In normal pregnancy the spiral arteries in the placental bed are invaded

by trophoblast, which becomes incorporated into the vessel wall and re-

places the endothelium, muscular layer and neural tissue. These physiolog-

ical changes convert the spiral arteries from narrow muscular vessels to

wide non-muscular channels independent of maternal vasomotor control.

In preeclampsia there is impaired trophoblastic invasion of spiral arteries

and this impairment is most marked in early preeclampsia. Indirect evi-

dence for impaired placental perfusion in pregnancies destined to develop

preeclampsia has been provided by ultrasound Doppler studies of the uter-

ine arteries which showed increased pulsatility index (PI) in the first-

trimester of pregnancy. Uterine artery PI has been proven to be one of

the most predictive parameters for the development of early onset pre-

eclampsia. Our proposedmethod of screening is one that utilisesBayes the-

orem to combine the a priori risk frommaternal factors, with uterine artery

PI, mean arterial pressure and placental growth factor at 11-13 weeks of

gestation; a study involving about 60,000 singleton pregnancies has re-

ported that such screening is superior to the methods proposed by NICE

andACOG and can detect 90%, 75% and 40% of cases of early preeclamp-

sia (,34 weeks), preterm preeclampsia (,37 weeks) and term preeclamp-

sia ($37 weeks), respectively, at screen positive rate of 10%.

T11-16-IN12
Fetal Face in the First Trimester
Ritsuko K. Pooh, MD, PhD, LL.B

CRIFM Clinical Research Institute of Fetal Medicine

Pooh Maternity Clinic, Osaka, Japan

Fetal face examination is important because the facial appearance is

strongly related with genetic condition, brain disorder and develop-

mental delay. In the first trimester, fetal face structure is almost created.

The points of facial structure which can be assessed are profile, nasal

bone, nasal appearance, mandible, maxilla, chin by sagittal view, eye-

balls, lips and alveolar by coronal-axial view, and ear position and

chin development by three-dimensional ultrasound.

The eyeballs are bilaterally created in early embryological stage. The

eyeball is visualized by silhouette ultrasound. At the beginning of 12
weeks, a small cystic part appears and at the middle of 12 weeks, the

eyeball is depicted much larger and at 13 weeks, The lens and vitreous

body in the eyeball can be identified and thereafter the lens and vitreous

body are continuously demonstrated by silhouette ultrasound. This new

technology has a great potential to open a new field of ‘fetal 3D so-

noophthalmology’, which has been never invented by conventional ul-

trasound technology.

Thus, three-dimensional HDlive ultrasound further ‘‘humanizes’’ the

fetus,and enables detailed observation of detailed facial appearance

even in the first trimester. A small fetus is not a fetus but a ‘‘person’’

with its personality from the first trimester.

T11-16-IN13
NIPT and First Trimester Ultrasound
Qingqing Wu

The Ultrasound Depart, Beijing Ob&Gyn. Hospital,

Capital Medical University, Beijing, China

Non-invasive prenatal testing (NIPT) is rapidly being incorpo-

rated into prenatal care with highly efficient. It has changed the tradi-

tional methods of prenatal screening and diagnosis. How to reassess

the role of prenatal ultrasound? ISUOG has compiled Consensus

Statement: ‘‘All women should first be offered a first-trimester ultra-

sound scan according to ISUOG guidelines, regardless of their inten-

tion to undergo NIPT’’. NIPT is not a diagnostic test and need to be

confirmed by invasive testing for the presence of any abnormal re-

sults (1). Our research results show that after invasive testing, a chro-

mosomal abnormality was detected in 164/1247 (13.2 %) fetuses. 65/

1247 (5.2 %) cases concerned trisomy 21, 18 or 13, 12/1247 (0.96 %)

an aneuploidy of sex chromosomes and 1/1247 (0.08 %) triploidy. In

71/1247 (5.6 %) a chromosome aberration was seen and in 2/1247

(0.16 %) cases of UPD was found. Fetal structural abnormality was

detect in 91/19232 (0.47%), NT$3mm was in 370/19232(1.92%)

by ultrasonography.

NIPT positive in 17 cases including 8/17 trisomy 21, 4/17 trisomy 18.

The false positive in 5 cases including 1/5 trisomy 21, 1/5 trisomy 18,

2/5 trisomy 13, 1/5 Sex chromosome. The false negative in 3 cases.

NIPT could not detect all chromosome aberrations in the first trimester.

Reference:

1. Ultrasound Obstet Gynecol 2014; 44: 122–123.

2. Srebniak et al. Molecular Cytogenetics (2016) 9:69.

T11-16-IN14
Shifting the Fetal Anomaly Scan To the First
Trimester

Dr. Suresh Seshadri

Mediscan Systems

Since the last three decades, the diagnostic capability of Obstetric

ultrsound has significantly inreased thanks to technological advances

and improven in understanding fetal anatomy, physiology and anoma-

lies. The traditional approach for fetal anatomical evalution is to perform

a detaild anatomical scan between 18-20 weeks. The quest for early

diagnosis was strengthened by research in first trimester diagnosis of an-

euploidies. We now realise that fetal anatomical evaluation can be effec-

tively done in the first trimester since embryogenesis is complete by 12

weeks form LMP. Hence major malformations can be seen at this time.

A meticulous protocol based ‘‘rule of 2’’ checklist approach will help di-

agnose about 60% of anomalies in the first trimester. By using this pro-

tocol it is possible to classify anomalies as those that can always be

detected in the first trimester and those that cannot be detected in this

period. Major CNS anomalies, cardiac anomalies, abdominal wall de-

fects and limb defects can be diagnosed during the 11-13 week scan.

Considering the possible yield, the first trimester should be considered

as the first milestone for screening for structural defects. However this
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can be achived only by good training and good quality equipment. The

second trimester targeted scan should also be performed as per current

protocol. This approach of first and second triemster target scan wiill

not only help maximise the detection of anomalies, but also give the

opportunity to detect severe anomalies early this helping patients to

make an informed choice early in pregnancy.

T11-16-IN15
Why We Do the 1st Trimester Echocardiography
Gwang Jun Kim

Obstetrics & Gynecology, Chung-Ang University, Seoul, Korea

Congenital heart diseases (CHDs) comprises the main causes of death

in the first year of life. Given that the developmental process of cardiac

structures are completed by the end of 8th gestational week, most of crit-

ical cardiac malformations can be diagnosed in the first trimester with

some exceptional cases. From the extensive works for early diagnosis

of congenital anomalies in the last decades, the relationship between thick

nuchal translucency, altered ductus venosus flow and tricuspid regurgita-

tion with CHDs has been brought to light. These sonographic markers of

CHD help us perform the first trimester echocardiography

Early CHD detection has several advantages; it can reassure high-risk

women with normal ultrasound findings, early counseling is possible

including early more safe termination of pregnancy in cases of patholog-

ical findings. It can also give information for place of birth and delivery

methods according to the severity of CHDs.

The first trimester fetal echocardiography also has some disadvan-

tages as well: It requires specialists with high level of techniques and ex-

periences and the quality machines as well. In this presentation, the

contents of the 1st trimester echocardiography, sonographic markers of

the 1st Trimester CHDs and CHDs can be detected or overlooked in

1st TFE will be discussed.

T11-16-IN16
Fetal Hydrothorax: Diagnosis, Treatment, and
Implications for Pathogenesis

Ming Chen1,2

1Department of Genomic Medicine, Changhua Christian Hospital,

Changhua, Taiwan, 2Department of Obstetrics and Gynecology,

College of Medicine, and Department of Medical Genetics, National

Taiwan University Hospital, National Taiwan University, Taipei,

Taiwan

Fetal hydrothorax is a complicated disorder with various etiol-

ogies. Its diagnosis remains at ultrasound and invasive pleurocente-

sis. The treatment modalities include thoracocentesis, pleurodesis,

and thoracoamniotic shunting. The speaker had published a series

of paper since 2005 in Ultrasound Obstet Gynecol, Prenat Diagn,

Fetal Diagn Therapy, Lymphology, Taiwan J Obstet Gynecol, and

PLoS ONE. The spreaker will make a concise review of this topic

and its implications for pathogenesis, as well as the issues awaiting

future studies.

T11-16-IN17
Usual and Unusual Hydrops Fetalis
Dr. K. Y. Leung

Chairman, Education Committee, AFSUMB

Hydrops fetalis is a common end point of a wide variety of condi-

tions, and traditionally classified as immune and non-immune type. It

is associated with high mortality if being untreated. In South- East

Asia, the commonest cause of hydrops fetalis is homozygous alpha0

thalassemia or hemoglobin Bart’s disease. Recently, we encountered

atypical presentation of the latter due to uniparental disomy or non-
paternity. We also encountered unusual causes including congenital

dyserythropoietic anemia associated with compound heterozygotes

for Kr€uppel-like factor 1 mutations.

Using a systematic approach, including a relevant history, detailed

obstetric ultrasound examination, maternal blood investigation and inva-

sive prenatal diagnosis, can identify causes in around 80% of hydrops

fetalis. Management depends on the cause, progression/regression,

and maternal wish. It is important to identify treatable causes, which

can be performed in an experienced center, In selected cases, after

adequate counseling, an affected fetus can be salvaged by an appropriate

therapy like in-utero transfusion for severe anemia, and drainage of for a

large congenital cystic adenomatoid malformation of lung or bilateral

pleural effusions.

T11-16-IN18
Early Intra-Amniotic Gene Transfer using
Lentiviral Vectors in Murine Model

Masayuki Endo

Obstetrics and Gynecology, Osaka University, Osaka, Japan

Gene transfer after intra-amniotic injection has, in general, been of

low efficiency and limited to epithelial cells in the skin, pulmonary

and gastrointestinal system. We have shown that early gestational

administration results in a more efficient gene transfer to developmen-

tally accessible stem cell populations in the skin and eye. In this presen-

tation, we present a comprehensive analysis of patterns of tissue

expression seen after early intra-amniotic gene transfer (IAGT) using

lentiviral vectors. To assess the influence of developmental stage on tis-

sue expression, injections were administered from the late head fold/

early somite stage (E8) to E18. In early gestation (E8-10), green fluores-

cent protein (GFP) expression was observed in multiple organs, derived

from all three germ layers. Remarkably, GFP expression was observed

in tissues derived from mesoderm and neural ectoderm at E8, whereas

expression was limited to only epithelial cells of ectoderm- and endo-

derm-derived organs after E11. The amount and duration of gene expres-

sion was much higher after IAGT at early gestational time points. The

observed temporal patterns of gene expression correspond to the pre-

dicted developmental accessibility of organ-specific cell populations.

This model may be useful for the analyses of mechanisms of genetic

and/or developmental disease and for the development of prenatal

gene therapy for specific disorders.

T11-16-IN19
Laser Therapy for TTTS: The Role of Quintero
System

Yao-Lung Chang

Chang Gung Memorial Hospital

A total of 100 TTTS cases treated by FLT, from October 2005 to

August 2014, were included in this study. Cases were divided into first

and second half periods to evaluate the learning effect-related out-

comes, and logistic regression was applied to determine the indepen-

dent factors in predicting the perinatal outcomes: The total fetal

survival rate was 68.5%, two fetal survival rate was 55%, and at least

one fetal survival rate was 82%. High Quintero stage (Stages III and

IV) and small gestational age at delivery were two independent factors

predicting lower two fetal survivals. Gestational age at delivery was

the only independent factor predicting at least one survival. The

odds ratios of high Quintero stage predicting lower two fetal survivals

were 11.3 (p,0.001) and 4.8 (p50.043) in the first and second pe-

riods, respectively. So we conclude that High Quintero stage and small

gestational age at delivery were associated with low two survival rate

in TTTS treated by FLT; after gaining experience with FLT, the effect

of high Quintero stage on lower two survival rate would decrease.



S136 Ultrasound in Medicine and Biology Volume 43, Number S1, 2017
T11-16-IN20
USG for Complicated Twins
Tak Yeung Leung

The Chinese University of Hong Kong

Monochorionic (MC) twin pregnancies is associated with higher

complications rates such as twin-twin transfusion syndrome

(TTTS), selective fetal growth restriction (sIUGR), twin

reversed arterial perfusion sequence (TRAPS) and twin anhdyram-

nios polyhydramnios sequence (TAPS). Hence the first step of man-

aging twin pregnancies is the accurate assessment of chorionicity,

which seems straight forward but pitfalls such as false twin peak

sign, discordant sex, bipartite placenta may confuse the assessment.

The diagnosis of TTTS is also straight forward, and USG assess-

ment for cord insertion site, placental site, co-existing sIUGR,

fetal ventricular size, MCAPSV and uterine cervical length are

important in guiding the fetoscopic laser treatment and post-laser

monitoring.

TAPS can occur spontaneously but more commonly after laser treat-

ment. The diagnosis is less easy when compared to TTTS. MCAPSV,

placental and hepatic echogenicity are useful signs.

sIUGR is classified into 3 types according to the umbilical arterial

flow, whether it is present (type 1), absent or reverse (type 2) and inter-

mittently reverse (type 3). The USG assessment will guide the manage-

ment, including the indication of selective fetocide, time and mode of

delivery.

TRAPS is usually picked up by the presence of malformed or hy-

dropic twin without cardiac motion, we should not be ‘trapped’ when

an apparently well-formed acardiac twin may mimic a missed abortion.

Free paper

OPT11-001
Case Series and Literature Review: Fetal Bowel
Dilatation and Its Clinical Significant

Geok-Huey New, Chiung-Hsin Chang

Department of Obstetrics and Gynaecology, National Cheng Kung

University Hospital, Taiwan

Objectives: Ultrasound has limited accuracy for bowel evaluation

even in a normal adult. Therefore, during prenatal diagnosis, acci-

dental finding of fetal bowel dilatation is very challenging for

obstetrician in identifying and explaining the exact lesions and its

clinical significant correlations. Fetal bowel dilatation is an indirect

sonographic sign or possible the only sign in predicting probable

mechanical or functional bowel obstruction.

Methods:We reviewed cases of fetus with dilated bowels noted dur-

ing prenatal care in the past three years, from January 2015 until

March 2017 in National Cheng Kung University Hospital (NCKUH)

and College of Medicine, Tainan, Taiwan.

Results: A total number of 11010 cases visited NCKUH for prenatal

ultrasound screening from January 2015 until March 2017. We iden-

tified a total number of 629(5.7%) cases with congenital fetal anom-

alies and 19(0.17%) cases with fetal bowel dilatation. Fetal with

gastroschisis and omphalocele were not including in this study.

Out of the 19 cases with fetal bowel dilatation, 6(31.6%) fetuses

showed poor outcome after delivery.

Conclusions: Despite lower rate of sensibility and specificity, ultra-

sound plays an important role in the management and diagnosis of

fetal bowel dilatation. It offers an opportunity for parental coun-

seling and for choosing patients who need transfer to a specialized

center which is of upmost importance as it allows prompt treatment

and reduces the risk of complications.
OPT11-002
Three-Dimensional Power Doppler Angiography
Improves the Diagnostic Accuracy for Malignant

Uterine Body Tumor Prediction

Yen-Chang Lee, Fei-Chun Ku, Chyong-Huey Lai, Ting-Chang Chang,

Ho-Yen Chueh

Department of Obstetrics and Gynaecology, Chang-Gung Memorial

Hospital, Linko, Taiwan

Objectives: Uterine sarcoma comprises 3–5% of all malignancies

of uterine body, with a worldwide annual occurrence rate of

1.55–1.95 per 100,000 population. The advance of resolution of

gray-scale ultrasonography improves its utility in the diagnosis

of lesions of the uterine corpus. However, its sensitivity and

specificity were poor in the diagnosis of malignant uterine body

masses. Power Doppler angiography can analyze the vascular

pattern of the uterine corpus lesions and further improves the

diagnostic rate. With the advance of computerized imaging pro-

cessing, three-dimensional (3D) power Doppler angiography was

available to assist the decision making for a huge or a rapid growth

uterine body lesion.

Methods: Our study design was proved by institutional review

board. We launched a retrospective chart review. We reviewed chart

from 2002 to 2014 in a tertiary medical center in the north Taiwan to

collect patient who received 3D power Doppler angiography for uter-

ine body tumors. Reports of 3D power Doppler angiography and pa-

thology reports were analyzed. Sensitive, specificity, positive

predictive value, negative predictive value, positive likelihood ratio

and negative likelihood ratio were calculated. Characters of 3D po-

wer Doppler angiography and its relationship with malignant uterine

masses were also analyzed.

Results: There were 639 cases received 3D power Doppler angiog-

raphy for uterine body tumors in 2002-2014. The initial reports

were 285 cases had benign uterine body lesions and 101 cases

had malignant uterine body lesions. 392 cases received operation

such as hysterectomy or myomectomy for the uterine mass.

Pathology reports showed 327 cases of benign lesions and 54 cases

of malignant lesions. The sensitivity of our 3D power Doppler

angiography for malignant uterine body lesions was 75.4% and

specificity was 83.2%. Prevalence of malignant lesions in our

study group was 15.9%. Positive predictive value was 46% and

negative predictive value was 94.7% in our study group. Finally,

positive likelihood ratio was 4.4 and negative likelihood ratio

was 0.3.

Conclusions: 3D power Doppler angiography is a useful tool in the

screening of malignant uterine body tumors. It can exclude the pa-

tient with lower risk for malignant uterine body masses.

OPT11-003
Role of Targeted Fetal Ultrasound Examination in
Combination of Chromosome Microarray Analysis

for Prenatal Diagnosis

Heng-Kien Au,1 Li-Wei Chien,1 Szu-Yuan Chou2

1Department of Obstetrics and Gynecology, Taipei Medical University

Hospital, Taiwan, 2Department of Obstetrics and Gynecology, Chung

Shan Hospital, Taipei

Objectives: Chromosomal microarray analysis (CMA) allows

genome-wide analysis to reveal unbalanced submicroscopic aber-

rations in prenatal diagnosis. However, the clinical impact of

certain copy number variants (CNVs) remains difficult to assess

prenatally. This study aims to evaluate the role of fetal ultrasound

examination in the raising challenges for prenatal genetic

counseling.
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Methods: A total of 148 single and multiple pregnancies at high

risk for fetal chromosomal abnormalities during the period of

2013–2017 were analyzed retrospectively. Conventional karyotyp-

ing and CMA were performed. Cases with CNVs but normal karyo-

types were counseled in combination with targeted fetal ultrasound

findings.

Results: A definitive or highly-likely diagnosis was made in 3 (2.0%)

cases with CNVs combined with fetal major structural abnormality by

ultrasound examination. The patients consented to undergo termination

of pregnancy. The other 3 cases that had CNVs but without fetal struc-

tural anomalies were followed-up to delivery, resulting in birth of 3

apparently healthy neonates.

Conclusions: In cases with CNVs, the severity of the ultrasono-

graphic fetal anomalies is important in the decision on pregnancy

continuation. Mostly, cases with milder or without anomalies

choose to continue the pregnancy. Targeted fetal ultrasound exam-

ination is useful in prenatal diagnosis and counseling in cases with

CNVs.

OPT11-004
Comparison of Gi-Rads Ultrasonographic
Stratification and RMI4 in Differentiating Benign from

Malignant Adnexal Masses

Bingbing Huang,1 Guorong Lv,2 Qiuyue Chen1

1Department of Ultrasound, Second Affiliated Hospital of Fujian

Medical University, China, 2Department of Ultrosound, Quanzhou

Medical Collage

Objectives: To compare the value of gynecologic imaging reporting and

data system (GI-RADS) ultrasonographic stratification with the risk of

malignancy index (RMI4) in differentiating benign from malignant

adnexal masses.

Methods: A retrospective analysis was conducted on 342 patients after

ultrasonographic diagnosis of adnexal masses. Using GI-RADS classifi-

cation and RMI4 to differentiate benign frommalignant respectively, the

sensitivity, specificity, positive predictive value (PPV), negative predic-

tive value (NPV) and area under the curve (AUC) were calculated for

GI-RADS classification and RMI4 compared with gold standard

(path- ology diagnoses).

Results: Considered GI-RADS 1�4a as benign,GI-RADS 4b�5 as ma-

lignant and taking RMI45 450 as critical points, the sensitivity were

70.71%, 53.54%, respectively, specificity were 98.77%, 95.47%, respec-

tively, PPV were 95.89%, 82.81%, respectively, NPV were 89.21%,

83.45%, respectively, RMI 4 and GI-RADS classification had statisti-

cally significant difference (p,0.05). the AUC were 0.903, 0.813

respectively.

Conclusions: GI- RADS classi- fication was found to be better than

RMI4 in differentiating benign from malignant adnexal masses.

OPT11-005
Ultrasound Dynamics of Combined Mid-Urethral
Slings and Anterior Vaginal Mesh Surgery on Severe

Symptomatic Pelvic Organ Prolapse

Tsia-Shu Lo,1 Shi-Yin Huang,1 Clarissa Uy-Patrimonio Ma,2

Yiap-Loong Tan,3 Sandy Chua,4 Wu-Chiao Hsieh,5 Juchun Yang6

1Department of Obstetrics and Gynaecology, Chang Gung Memorial

Hospital, Keelung, Taiwan, 2Department of Obstetrics and

Gynaecology, Dr. Pablo O. Torre Memorial Hospital, Bacolod City,

Philippines, 3Department of Obstetrics and Gynaecology, KPJ

Healthcare Group, Kuching Specialist Hospital, Kuching, Sarawak,

Malaysia, 4Department of Obstetrics and Gynaecology, Cebu Velez

General Hospital, Cebu City, Philippines, 5Department of Obstetrics

and Gynaecology, Chang Gung Memorial Hospital, Linko, Taiwan,
6Department of Obstetrics and Gynaecology, Chang Gung Memorial

Hospital, Xiamen, China

Objectives: The objective of the study is to evaluate the post-operative

morphological features between mid-urethral slings (MUS) and anterior

vaginal mesh surgery.

Methods: 97 POP-Q stage$ III and USI patients were included. 57 pa-

tients (TVM+TOT group) had TOT and anterior TVM and 40 patients

(TOT+AC, control group) had TOT in combination with anterior col-

porrhapy. Objective cure of USI was no urinary leakage demonstrable

on provocative filling cystometry and pad ,2 g. The ultrasound

exploring the tape, mesh and BN position was measured. The mobility

of the tape, mesh and BN was calculated.

Results: The average follow up was 31.1 months (TVM+TOT) and

33.9 months (TOT+AC), respectively. The objective cure of prolapse

was 94.7% in TVM+TOT and 90% in the TOT+AC. 49 in

TVM+TOT and 36 in TOT+AC were cured of USI. There were no

morphology differences in ultrasonography or successful outcome

between groups. The percentage of urethral kinking were no

different. Sub-analysis on successful USI outcome (n585) and fail-

ure (n512, 8 in TVM+TOT and 4 in TOT+AC) showed tape and

BN mobility significantly more in the success. The mobility of

mesh was more in those whom had anterior TVM surgery. About

50% of urethral kinking was demonstrable in successful cases but

none in failed.

Conclusions: There were no morphology differences in ultrasonogra-

phy or successful outcome between SSF with MUS in combination

with anterior colporrhaphy and the additional of TVM surgery. The

mobility of tape, mesh and bladder neck within a certain permissible

range post surgery corresponds to favourable outcome.
OPT11-006
Determination of Fetal Gestational Age by
Ultrasonographic Measurement of Fetal Humeral Length

among Patients Seen at a Tertiary Government Hospital:

A Preliminary Study

Leslie Barba, Amaryllis Digna Yazon, Ma. Cristina Fabella

Department of Obstetrics and Gynecology, Philippine Society of

Ultrasound in Clinical Medicine Inc., Philippines

Objectives: This study was done to determine fetal gestational age by

ultrasonographic measurements of fetal humerus. Data collection will

serve as initial database for the construction of intrauterine fetal growth

chart using this parameter. This study also evaluated the strength of cor-

relation of fetal age by humeral length (HL) measurement with men-

strual age and compared with that of biparietal diameter (BPD) and

femur length (FL).

Methods:A cross-sectional study was done on 335 uncomplicated preg-

nant patients at gestational ages 20-40 weeks by conducting routine fetal

biometrics including measurement of the fetal HL to determine fetal

age. Its correlation with menstrual age was evaluated. Results were

compared with that of BPD and FL and were plotted against age of

gestation by last normal menstruation. Analyses of the data were done

using SPSS version 10.

Results: HL showed a direct correlation coefficient of 0.918 compared

to BPD (0.943) and FL (0.924). The combination of BPD, HL and FL

increased the correlation to 0.951. While combination of the BPD and

HL have the same correlation coefficient of 0.951.

Conclusions:HL can be used as a reliable alternative parameter for

estimating GA. The study also indicates that combination of BPD

and HL is more accurate in predicting GA than any single param-

eter and as accurate when BPD and HL and FL parameters were

used.
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OPT11-007
Maternal Hydration with Genetic Ultrasound
Increases Scan Quality, Decreases Exam Duration,

and Lowers Repeat Exams

Katie Rood Smith,1 Becky Jacobson2

1Imaging Center, Circle of Life Womens Imaging Center, United States,
2MSN, APRN

Objectives: Amniotic fluid volume (AFV) has a major impact on the

prenatal diagnostic ultrasound examination. Fetal crowding due to low

AFV gives rise to poor quality scans, limited anatomical views and

longer exam duration. Literature review by Gizzo, Noventa et al.,

from 1991 thru 2014, suggests ‘‘Maternal Hydration may be a safe

and useful strategy to improve AFV.’’ In this study, we examined how

oral hydration could increase the AFV for the genetic ultrasound, and

whether patient hydration rather than full bladder achieves better imag-

ing outcomes.

Methods: The focus of this study is to further previous research per-

formed by Jacobson. The preliminary study examined 68 patients in 2

different groups (control vs. hydration) to compare the effects of

maternal hydration on Amniotic Fluid Index (AFI), as outlined by Phlen,

during the 20 week genetic scan. That study found a 35% increase in AFI

within the hydration group. Based on those findings, the current study

was conducted to examine the relationship of AFI to maternal and gesta-

tional age, parity, adipose tissue and quality diagnostic scan time. Data

was collected from 136 patients during genetic ultrasound.

Results: Patients with higher AFI showed better image quality, fewer

repeat exams and shortened scan times.

Conclusions: Maternal hydration as preparation for genetic ultrasound

is effective to increase quality in diagnostic data, decrease scan time,

lower repeat exams, and eliminates the painful full bladder technique.
OPT11-008
Ultrasonography and Clinical Outcomes Following
Surgical Anti-Incontinence Procedures (Monarc

Vs Miniarc): 3-Year Review

Tsia-Shu Lo,1 Chuan-Chi Kao,1 Sandy Chua,2 Yiap-Loong Tan,3

Clarissa Uy-Patrimonio Ma,4 Yi-Hao Lin5

1Department of Obstetrics and Gynecology, Chang Gung Memorial

Hospital, Keelung, Taiwan, 2Department of Obstetrics and Gynecology,

Cebu Velez General Hospital, Cebu City, Philippines, 3Department of

Obstetrics and Gynecology, KPJ Healthcare Group, Kuching Specialist

Hospital, Kuching, Sarawak, Malaysia, 4Department of Obstetrics and

Gynecology, Dr. Pablo O. Torre Memorial Hospital, Bacolod City,

Philippines, 5Department of Obstetrics and Gynecology, Chang Gung

Memorial Hospital, Linko, Taiwan

Objectives: To evaluate the ultrasound morphology and clinical

outcome who had undergone single-incision-sling (Miniarc) vs. trans-

obturator tape (Monarc) in stress urinary incontinence (SUI) at 3-year-

review.

Methods: Patients with clinically SUI and USI were studied. Introital

ultrasound at 3-years explored the sling and bladder neck’s position,

mobility, sling tension, percentile of urethra where the sling was

located and urethral kinking. Objective cure of SUI was defined as

no urinary leakage on provocative filling cystometry and 1-hour

pad test of ,2 g. Subjective cure of SUI was the negative response

to UDI-6.

Results: 138 women were rerolled. The ultrasound data for successful

treatment was available from 123 women (51 Monarc, 72 Miniarc).

At 3rd year, rest and during Valsalva, analogous distances of the bladder

neck and sling were similar for both procedures. In both groups, Both

slings demonstrated caudally shift in the x-axis and y-axis. Miniarc po-

sition shifted more caudally on the x-axis at rest with concomitant more
caudally shift on the y-axis on straining than Monarc. Percentage of ure-

thral kinking remained similar. Failure rate increased with Miniarc but

statistical analysis failed to detect any significant difference (Objective

vs. Sbjective; Miniarc 87.8% and 82.9% vs Monarc 91.1% and 89.3%;

p.0.05).

Conclusions:Miniarc and Monarc maintained comparable subjective

and objective outcomes at 3-years follow-up. Ultrasonography re-

vealed more shift in the position of Miniarc caudally on x-axis at

rest and y-axis during straining compared to Monarc. Majority of

urethral impingement was still noted in the Miniarc group with con-

current higher MUCP.

OPT11-009
Application of 3D-US Vocal Technique in the
Detection of Fetal Thorax and Lung Malformation

Xihua Lian, Guorong Lv

Department of Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China

Objectives: To establish the reference range of the fetal thorax, analyze

its relationship with different gestational age,and evaluate its values in

the diagnosis of fetal thorax and lung malformation.

Methods: Totally 398 normal singleton fetuses between 16 and 36

gestational weeks (GW) were enrolled. Two dimensional ultrasonogra-

phy (2D-US) and Three dimensional ultrasonography (3D-US) virtual

organ computer-aided analysis (VOCAL) thchnique were used to mea-

sure the 2D datas (thoracic transverse diameter, anteroposterior diam-

eter, area and circumference) and 3D volumns (thoracic volume and

lung volume) on the transverse section at the level of the four-chamber

view. The ratio of lung volume to thoracic volume was caculated. The

correlation between all measurements and GWwas analyzed by Pearson

correlation coefficient and regression analysis. 9 fetuses with skeletal

dysplasia (SD), 13 fetuses with congenital diaphragmatic hernia

(CDH), 14 fetuses with pulmonary sequestration (PS) and 15 fetuses

with congenital cystic adenomatoid malformation (CCAM) were as-

sessed by 2D-US and 3D-US VOCAL thchnique and compared with

the normal fetuses.

Results: (1) In healthy controls, fetal thracic 2D measurements, 3D vol-

umns and the ratio of lung volume to thoracic volume increased along

with the growth of the GW. The regression equations were:

thoracic transverse diameter (cm) 5 -0.002GW2+0.301GW- 1.510,

R250.969; thoracic anteroposterior diameter (cm) 5 0.003GW2 +

0.046GW+0.666, R25 0.989; thoracic area (cm2) 5 0.071GW2-

1.466GW +14.728, R25 0.987; thoracic circumference (cm) 5
0.01GW2+0.313GW+3.341, R250.972; thoracic volume (cm3)

5 0.285GW2-7.797GW + 66.592, R2 5 0.988; lung volume (cm3) 5
0.178GW2 -5.317GW + 45.539, R2 5 0.958; the ratio of lung volume

to thoracic volume 5 0.005GW + 0.396,R2 5 0.928. (2) Compare

with the healthy controls group,① SD group had obviously lower fetal

thracic 2D measurements than the normal reference range (P ,0.01).

But those measurements of CDH group, PS group and CCAM group

were in the normal reference range (P.0.05).② The lung and thoracic

volumn of SD group was also obviously lower than the normal group

(P,0.01), as well as the CDH group (P ,0.05), while PS group and

CCAM group were in the normal reference range (P .0.05). ③ The

ratio of lung volume to thoracic volume of the SD group, CDH group,

PS group and CCAM group were all lower than the normal reference

range (P ,0.01) .

Conclusions: (1) Fetal thoracic 2D basic measurements are feasible for

the fetal thoracic malformation but not for fetal lung malformation. (2)

3D-US VOCAL technique play an important role in assessing the fetal

lung and thoracic malformation, especially the ratio of lung volume to

thoracic volume. (3) Fetal lung and thoracic volumns are decreased in

SD and CDH, especially the lung volumn; however, they do not change

obviously in PS and CCAM.



Abstracts S139
OPT11-010
Assessing the Feasibility of Normal Fetal Thoracic
Development Measured by 2DUS, 3DUS and MRI

Xihua Lian, Guorong Lv

Department of Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China

Objectives: To compare the feasibility of fetal thorax measured by two

dimensional ultrasonography (2D-US), three dimensional ultrasonogra-

phy (3D-US) and magnetic resonance imaging (MRI) in evaluating the

normal fetal thoracic development.

Methods: Thirty normal singleton pregnancies at 20-35 gestational

weeks(GW) were selected and whose thoracic transverse diameter, an-

teroposterior diameter, area, circumference, volume and lung volume

were measured on the transverse section at the level of the four-chamber

view by ultrasonography and MRI. The repeatability and consistency of

the measurement were analyzed by intraclass correlation coefficien-

t(ICC) and Bland-Altman plot, and the correlativity of 3D-US virtual or-

gan computer-aided analysis (VOCAL) technique and MRI in

measuring the lung and thoracic volumewas analysed by Pearson corre-

lation analysis.

Results: The inter-/intra-operator reproducibility and consistency of

fetal thoracic transverse diameter, anteroposterior diameter, area and

circumference measured by 2D-US were higher than the MRI’s, howev-

er, the intra-/inter-operator reproducibility and consistency of fetal

thoracic volume and lung volume measured by MRI were higher than

the 3D-US VOCAL technique. The inter-operator reproducibility and

consistency of fetal thoracic transverse diameter were the highest

when using ultrasonography, the intraclass correlation coefficient(ICC)

was 0.9964 (95%CI, 0.9925�0.9983), mean difference6standard de-

viation(d6SD) was -0.004760.0573 (95%CI, -0.0261� 0.0167),

respectively. The correlativity of 3D-US VOCAL technique and MRI

was excellent in measuring the lung and thoracic volume(R2L5
0.915,R2T50.957, P ,0.0001).

Conclusions: The 2D-US, 3D-US and MRI are reliable techniques for

measuring fetal thoracic development. The ultrasonography is better

than MRI in 2D basic measurement, but MRI is better than VOCAL

in 3D volumn measurement.

OPT11-011
Ultrasonography and Clinical Outcomes for Repeat
Midurethral Sling Surgery on Recurrent or Persistent

Stress Urinary Incontinence (SUI)

Tsia-Shu Lo,1 Clarissa Uy Patrimonio Ma,2 Leng Boi Pue,3

Yiap-Loong Tan,4 Sandy Chua,5 Ling-Hong Tseng,6 Min-Hui Ye7

1Department of Obstetrics and Gynecology, Chang Gung Memorial

Hospital, Keelung, Taiwan, 2Department of Obstetrics and Gynecology,

Dr. Pablo O. Torre Memorial Hospital, Bacolod City, Philippines,
3Department of Obstetrics and Gynecology, Kuala Lumpur Hospital,

Kuala Lumpur, Malaysia, 4Department of Obstetrics and Gynecology,

KPJ Healthcare Group, Kuching Specialist Hospital, Kuching,

Sarawak, Malaysia, 5Department of Obstetrics and Gynecology, Cebu

Velez General Hospital, Cebu City, Philippines, 6Department of

Obstetrics and Gynecology, Chang Gung Memorial Hospital, Linko,

Taiwan, 7Department of Obstetrics and Gynecology, Chang Gung

Memorial Hospital, Xiamen, China

Objectives: To study the outcomes following repeat midurethral sling

(MUS) surgery in patients with persistent or recurrent stress urinary in-

continence after failure of primary MUS surgery.

Methods: 24 patients were enrolled. The ultrasound exploring the

sling (xt, yt) and bladder neck position (xbn, ybn) were measured

using the rectangular coordinate system at rest and maximal Val-
salva. The mobility and change in the inclination angle between

the urethra and pubic axis was measured with introital ultrasonog-

raphy. Objective cure was defined as no demonstrable involuntary

leakage of urine during increased abdominal pressure in the

absence of a detrusor contraction observed during filling cystome-

try, and subjective cure was defined as a negative response to UDI-6

question 3 during follow-up between 6 months and 1 year

postoperatively.

Results: The objective and subjective cure rates were 79.2 % and 75 %,

respectively. There were no differences in demographics between the

patients with failure of surgery and those with successful surgery. No

significant differences were found in the mobility of the tape or the po-

sition of the slings in the midurethral region. Significant independent

risk factors for failure of repeat MUS were a change in inclination angle

of,30�, a change in cotton swab angle,30�, ISD and a mean urethral

closure pressure of ,60 cm H2O. In one patient the bladder was

perforated.

Conclusions: Repeat MUS surgery is safe and has a good short-term

success rate, both objectively and subjectively, with independent risk

factors for failure related to bladder neck hypomobility and poor urethral

function.

OPT11-012
Ultrasonographic Evaluation of Urethral Angle and
Bladder Neck Mobility after Single Incision Mini-Sling

Wu-Chiao Hsieh, Ching-Chung Liang

Department of Obstetrics and Gynecology, Chang Gung Memorial

Hospital, Linkou, Taiwan

Objectives: To investigate the predictors of persistence or resolution of

lower urinary tract symptoms(LUTS) in women following single inci-

sion mini-sling(SIMS) surgery for urodynamic stress incontinen-

ce(USI). Background: From prior study, we already know that SIMS

surgery has similar subjective cure rate to tension-free vaginal ta-

pe(TVT). However, postoperative incontinence severity is greater in

SIMS than in TVT. It may be related to the design of SIMS, less trauma

and poor fixed instability. Greater angular closure provided by TVTmay

more effectively prevent urine from entering the upper posterior urethra,

therefore, decrease postoperative urgency and urge incontinence. We

suppose that better fixation of single incision mini-sling causes greater

urethral angle when Valsalva, which result in better treatment outcome

after SIMS.

Methods: Patients with urodynamic stress incontinence undergoing

SIMS between October, 2015 and September, 2016 in a tertiary

hospital were recruited. All patients underwent evaluation

including a structured urogynecological questionnaire, pelvic ex-

amination using the POP-quantification system, pelvic ultrasound,

and urodynamic testing before and 6 months after surgery. Patient

demographics, ultrasonographic findings, and urodynamic findings

were analyzed. To test the possible role of urethral angle in main-

taining LUTS women.

Results: Of 57 patients who underwent SIMS, 20 (35.1%) had post-

operative urgency. All patient had subjective cure for USI. Ultra-

sound analysis showed good repeatability and is not influenced by

vesical volume. The beta angle is between the proximal part and

the distal part of urethra. Beta angle and urethrovesical mobility

are inversely proportional. Urethral angle identifies postoperative ur-

gency better than urethrovesical mobility (sensitivity 92% vs 81%).

Conclusions: Better fixation of single incision mini-sling contrib-

utes to greater urethral angle when Valsalva and better treatment

outcome. Measurement of the urethral angle can provide useful

additional information for adjusting the tightness of sling during

anti-in.
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OPT11-013
The Role of Obstetric Ultrasound in Low Resource
Settings: Pilot Survey Done in Elgeyo Marakwet County

on October 2016

Kosgey Clive

Department of Radiology, Sono Imaging Kenya

Objectives: Reduction of child mortality rates, to improve maternal

health, to sustain post millennium goals 2015, to revitalize Kenya‟s

health infrastructure as part of Kenya‟s Vision 2030.

Methods: Ultrasound services were introduced at Elgeyo. Data sheets

for each ultrasound scan performed during routine clinical care were

collected and analyzed to determine patient demographics, which ultra-

sound applications were most frequently used, and whether the use of

the ultrasound changed patient management plans. Ultrasound scans

performed by the Sono Imaging Kenya during the period were reviewed

for accuracy of interpretation and image quality by a specialist.

Results:Adult women appeared to benefit most from the presence of ul-

trasound services. During these outreaches a total of 247 women were

scanned. Twenty percent of these scans showed abnormalities. These

woman were referred to the nearest health center or hospital where

they received more check-ups.

Conclusions: We suggest ultrasound is a useful modality that particu-

larly benefits women’s health and obstetrical care in the developing

world, it appears that an ultrasound program led by Sono Imaging Kenya

is sustainable and lead to accurate diagnoses in a rural international

setting. Ultrasound training in a rural setting supported remotely is

feasible, efficient, and sustainable. It can help local healthcare workers

and therefore has the potential to improve outcomes at delivery and pro-

vide site-specific epidemiologic data that can be used to develop new

healthcare provision strategies.

Poster Session

PPT11-001
Accuracy of Ultrasonography in Detecting Ectopic
Pregnancy

Chiou Li Ong,1 Lee Wong,2 Yin Yang,3 Suet Ling Candice Chow,3

Mei Qi,3 Eliza Morada,3 Sock Hui Shirlene Yeo3

1Department of Diagnostic and Interventional Imaging,

KK Women’s and Children’s Hospital, Singapore, 2Department

of Ultrasound, KK Women’s and Children’s

Hospital, Singapore, 3Department of Diagnostic

and Interventional Imaging, KK Women’s and

Children’s Hospital, Singapore

Objectives: To determine the accuracy of ultrasonography in detecting

ectopic pregnancy.

Methods: Prospective review of the outcome of women presenting with

suspected ectopic pregnancy from June 2015 to December 2016, and

who underwent ultrasonography in a single institution, was performed.

The ultrasound findings were categorized as intrauterine pregnancy,

miscarriage, ectopic pregnancy or pregnancy of unknown location.Women

with pregnancy of unknown location were followed up to determine the

location of the pregnancy. Thosewho default follow-up and persistent preg-

nancy of unknown location were excluded. The final outcome was

confirmed either through surgical findings or follow-up obstetric ultrasound

scans. The sensitivity, specificity, positive predictive value (PPV) and nega-

tive predictive value (NPV) with 95% confidence intervals (CIs) for the

diagnosis of ectopic pregnancy were assessed each month.

Results: From June 2015 to December 2016, there were 2315 consecutive

womenwhoweresuspectedof ectopicpregnancy.Outcomedatawere avail-

able for 1729 (74.7%)women. The accuracy of ultrasound scan in detecting

ectopic pregnancy ranges from 96.8% to 100%. There were 529 confirmed
ectopic pregnancies and 1200 had either intrauterine pregnancies ormiscar-

riages. The overall sensitivity for ultrasound in detecting ectopic pregnancy

was 98.87% (95% CI: 97.55-99.58) with a specificity of 99.0% (95% CI:

98.26-99.48), a positive predictive value of 97.76% (95% CI: 96.13-

98.71) and a negative predictive value of 99.5% (95% CI: 98.89-99.77).

Conclusions: In women who are suspected of ectopic pregnancy, 98.9%

of ectopic pregnancies can be accurately diagnosed by ultrasonography.

PPT11-002
Comparative Analysis of Ultrasound and Magnetic
Resonance Imaging in Fetal Tethered Cord Examination

Shaozheng He,1 Guorong Lyu,2 Tingting Huang,1 Yuting Wei1

1Department of Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China, 2Department of Clincal Medicine,

Quanzhou Medical College

Objectives: To explore the value of two-dimensional ultrasound and

magnetic resonance imaging (MRI) in fetal tethered cord examination.

Methods: 316 normal fetuses were selected as normal group and 11 fe-

tuses diagnosed as tethered cord in postnatal autopsy were selected as

tethered cord group. Conus distance (CD) of fetuses in two groups

was measured using two-dimensional ultrasound to establish the normal

range of CD in fetuses at different gestational weeks. 40 cases were

randomly selected from the normal group, for whom MRI examination

and CD measurement were performed. Intra-doctor and inter-doctor

reliability of measurement results were analyzed, and two examinations

were compared in fetuses of tethered cord group.

Results: 1. CD values of normal fetuses increased with gestational

weeks, ultrasound: CD (cm) 5-0.894 + 0.198 x gestational weeks,

R250.922; MRI: CD (cm) 5-0.901 + 0.186 x gestational weeks,

R250.886 (both P,0.05). 2. CD values of fetuses in tethered cord group

were reduced compared with those of fetuses in normal group. 3. CD

values measured by the same doctor or different doctors using two ex-

aminations had good repeatability and consistency (both P,0.05). 4.

CD values of fetuses in tethered cord group measured by two-dimen-

sional ultrasound and MRI were (2.01460.210) and (2.10660.154),

respectively (t5-1.504, P50.163).

Conclusions: The accuracy of ultrasound in fetal tethered cord exami-

nation is comparable to that of MRI.

PPT11-003
Fetal Cavum Septum Pellucidum–Tentorium Angle
Measured with Three-Dimensional Ultrasonography

and Its Clinical Value

Hainan Yang,1 Guorong Lyu2

1Departmentof Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China, 2Department of Ultrasound, The Second

Affiliated Hospital of Fujian Medical University/Clinical Teaching and

Research Section, Quanzhou Medical College

Objectives: To establish the ranges of normal reference values of fetal

cavum septum pellucidum- tentorium angle(CTA) in normal fetuses at

different gestational weeks, and evaluate their clinical values in the diag-

nosis of mega cisterna magna and Dandy-Walker malformation.

Methods: Totally 350 normal singleton fetuses between 21 and 32 weeks

of gestation during September 2016 to December 2016 were enrolled in

this study. Their average weeks of gestation was 26.063.2. Fourteen fe-

tuses with mega cisterna magna contemporarily and twelve fetuses with

Dandy-Walker malformation previously were control group A and B

respectively, their average weeks of gestation were 27.663.1 and

28.562.9. Three-dimensional ultrasound (3D US) with volume contrast

imaging (VCI) of GE Voluson Expert E8 was used to measure their

CTA. CTA is an angle of two single line, one is a line joined from the front

edge and the posterior border of the cavum septum pellucidum, the other is

a tangent line of the tentorium. The correlations of CTA with gestational
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age were analyzed by Pearson correlation. The consistency and repeat-

ability was investigated by Bland-Altman plot analysis and intraclass cor-

relation coefficient. CTA of 14 fetuses with mega cisterna magna and 12

fetuses with Dandy-Walker malformation were compared with those of

the normal fetuses by t-test. There were significant differences if P, 0.05.

Results: In these normal fetuses, CTA showed no correlations with

gestational age (r 50.014, P＞0.05).CTA of 14 fetuses with mega

cisterna magna were not significantly different from those of normal fe-

tuses (56.6664.18�vs 55.8265.32�,t50.56,P＞0.05), while CTA of 12

fetuses with Dandy-Walker malformation were significantly smaller

than those of normal fetuses and the fetuses with mega cisterna magna

(32.7666.23�vs 55.8265.32�,t525.12,P＜0.05;32.7666.23�vs
56.6664.18�,t526.04,P＜0.05). The repeatability of the same physi-

cian and the consistency between two different physicians were good,

their intraclass correlation coefficient and 95% confidential interval

were 0.95 (0.88-0.97) and 0.88 (0.76-0.94) respectively.

Conclusions: 3D US with VCI is feasible for measuring CTA of fetuses

and the measured values can be used as the reference standards for CTA

measurement. The ranges of normal reference values of fetal CTA is

43.79�～68.88�(55.8265.32�). The measuring of CTA can help differ-

entiate mega cisterna magna from Dandy-Walker malformation.

PPT11-004
Herlyn-Werner-Wunderlich Syndrome Withinitial
Presentation of Endometriosis

Mesut Ozgokce

Departement of Radiology, Yuzuncu Yıl University, Turkey

Objectives: Herlyn-Werner-Wunderlich syndrome is a rare congenital

urogenital abnormality regarding Mullerian and Wolfianstructures. It

is consisted of uterus didelphyus, obstructed hemi-vagina and ipsilateral

renal agenesis; and initial clinical presentation is generally depends on

the mass effect and pain due to hydrometrocolpos secondary to ob-

structed hemivagina. The occurrence of menstruation in cases with

incomplete vaginal septa mostly delays the diagnosis. Late complica-

tions are the endometriosis and pelvic adhesions.

Methods: Case report and literature review.

Results: 15-year-old female with progressively increasing pelvic pain

associated to consecutive menstrual periods has referred to our clinic.

Uterus didelphys, cystic lesion compatible with endometrioma at right

adnexal region and right renal agenesis were determined in routine ultra-

sonography examination. Pelvic magnetic resonance imaging revealed

uterus didelphys, hematocolposat both uterin cavity and vagina and endo-

metriomawith diameter of 5 cm at right adnexal region. Final diagnosis of

Herlyn-Werner-Wunderlich syndrome was confirmed at surgery.

Conclusions: In this presentation; it was aimed to emphasized that the

congenital abnormality in each of the urinary of genital systems can affect

the other system as because the substantial relationship between them in

terms of embryologic origins. Genital abnormalities, particularly the Her-

lyn-Werner-Wunderlich syndrome as in this case, should be kept inmind in

female adolescent patients with determined endometriosis. Thus, early

diagnosis of the entity has significant role in avoiding endometriosis and

other complications, hence in keeping the potential of fertility.

PPT11-005
Intrauterine Fetal Death with 24 Weeks of
Gestation of One Fetus in Twin Gestation Due Parvovirus

Infection and Other Remained Assymptomatic

Romulo Schramm,1 Poliani Prizmic,2 Maria Cristina Chammas,1

Ingrid Silva1

1Department of Radiology, Universidade de S~ao Paulo, 2Obatetrical

Clinics, Clinica Dr Jose Bento de Souza

Objectives: Parvovirus B 19 fetal infection usually tends to be serious.

The infection can cause nonimmune fetal hydrops culminating with
death. A major problem is that one third of maternal infections have

no symptoms. Apart from fetal hydropsy, spontaneous abortion, intra-

uterine growth retardation and meconium peritonitis are possible mani-

festations of fetal infection.

Methods: Case report and literature review.

Results: A 32 year old woman with a twin pregnancy and no complica-

tions until 30 weeks and 2 days was diagnosed with fetal death in one of

the twin, while the other one had normal movements, dopllerfluxometry,

biometry, placenta and amniotic fluid. The dead fetus was hydropic with

pronounced placental edema that suggested infection. Mother had no

clinical disturbance. Serological analysis was positive for B19 Parvo-

virus. The living fetus was delivered through a cesarean incision at 34

weeks of gestation. He presented leucopenia and was discharged from

hospital one week after birth.

Conclusions: This case illustrates how B 19 Parvovirus can be aggres-

sive; outcome depends of fetal immunological response. Unfortunately,

such infections run silently in most mothers and there’s no way to pre-

vent his occurrence.

PPT11-006
Non Visulalization of Caven Septum Pellucidum
Does Not Mean Absecene of Corpus Callosum:

A Case Report

Pei-Yin Yang, Charles Tsung-Che Hsieh

Department of Obstertrics and Gynecology, Changhua Christian

Hospital, Taiwan

Objectives: To report a case with prenatal diagnosis of mega cisterna

magna and echogenicity of corpus callosum, which is unfamiliar to gen-

eral obstetric sonographers.

Methods: We reported the case and reviewed the literature.

Results: A 23 year-old female Taiwan aboriginal pregnant women was

referred to our hospital for further evaluation due to absence of caven

septum pellucidum suspecting absence of carpus callosum at 23 weeks

of gestational age. The sonography showed non-visible caven septum

pellucidum, intact pericallosal artery, clear outermargin of corpus callos-

um,suspecting echogenic corpus callosum or partial absence of corpus

callosum, mega cisterna magna (1.02 CM) and right hydronephrosis.

There was no others abnormalities. The amniotic fluid chromosome

study reported normal appearing. The family decided to continue preg-

nancy. The following MRI at 30 weeks of gestation revealed normal

corpus callosum without agenesis, intact caven septum pellucidum,

consistent with mega cisterna magna. Echogenicity of corpus callosum

and mega cisterna magna were impressed. A male newborn was born

by cesarean section due to malpresentation and severe preeclampsia

with Apgar score 8/9 at 1/5 minute at 37+3 weeks of gestational age.

The postnatal day 2 brain ultrasonography reported well defined coppus

callosum, normal ventricular size, prominent cisternamagna and normal

cerebellum. Therewas no abnormal finding in neurological examination.

Conclusions: In part of the variety or abnormality of fetal corpus

callosum, there remain manyunknowns in our knowledge. The va-

riety or abnormality of fetal corpus callosum was suspected at

the time of the routine anomaly scan; careful evaluation of fetal

anatomy should be carried out in an expert setting and fetal MRI

is also indicated for allowing confirmation of the finding and

assessment of other brain abnormalities.

PPT11-007
Pre- and Post- Natal Us and Mri Findings of Fetal
Brain Lesions: A Pictorial Review

Jeong Yeon Cho,1 Seung Hyup Kim,1 Min Hoan Moon,2

Sang Youn Kim1

1Department of Radiology, Seoul National University Hospital, South

Korea, 2Department of Radiology, SMG-SNU Boramae Medical Center
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Objectives: The purpose of this exhibition is to demonstrate and

compare pre- and post-natal US and MRI findings of various anomalies

involving fetal brain.

Methods:The contents of this exhibition will be variable neural tube de-

fects, midline anomalies including agenesis of corpus callosum and

Dandy-Walker continuum, lissencephaly, intracranial hemorrhage, du-

ral arterior venous fistula, dural sinus thrombosis, variable intracranial

cystic lesions and brain tumors.

Results: Various anomalies may occur in the fetal brain. US is not only

the first line but also a confirmative study in many cases of fetal brain

anomalies. MRI is increasingly being used to evaluate the fetal brain,

and is a valuable complement to prenatal US.

Conclusions: Almost fetal brain anomalies show specific imaging fea-

tures and can be diagnosed on the prenatal US and MRI. The exact

prenatal diagnosis and thorough postnatal work-up of fetal brain anom-

alies are important for the prenatal and postnatal managements.

PPT11-008
Prenatal Diagnosis of Tetrasomy 12P Mosaicism:
A Case Report

Ching-Chang Tsai, Yun-Ju Lai, Te-Yao Hsu

Department of Obstetrics and Gynaecology, Kaohsiung Chang Gung

Memorial Hospital, Taiwan

Objectives: Tetrasomy 12p mosaicism (also Pallister–Killian syn-

drome or Pallister mosaic aneuploidy syndrome) is an extremely

rare genetic disorder caused by the presence of two extra copies

of the chromosome 12 short arm. The signs and symptoms vary,

although most people with this disorder have severe to profound in-

tellectual disability and other serious health problems. The ever re-

ported anomalies include varying degrees of developmental

disability, epilepsy, hypotonia, distinctive facial structure, charac-

terized by a high, rounded forehead; a broad nasal bridge; a short

nose; widely spaced eyes; low-set ears; rounded cheeks. Patients

may also exhibit congenital heart defects, cataracts and diaphrag-

matic hernia.

Methods: Case report and literature review.

Results:A 40 years old pregnant women, gravida3,para 2 had unre-

markable medical history. The previous two pregnancies were un-

eventful. She received routine prenatal examinations in other

local clinics and the report of non-invasive prenatal testing

(NIPT) was low risk for trisom13,18 and 21 .She first came to

our hospital when 24 weeks’ gestation for the fetal diaphragmatic

hernia. The detailed ultrasound scan showed fetal left side dia-

phragmatic hernia, polyhydramnios (AFI:25cm), bilateral ventricu-

lomegaly(1.04/1.06cm) and short long bones. The amniocentesis

was then arranged for chromosome survey. The final report of kar-

yotypes Giemsa banding was 47,XY,+i(12)(p10)[11]/46,XY[6]

.No mutation defects were noted in the FGFR3 genes. The

array-CGH showed a 33.99Mb-duplication at chromosome 12p12.33-

12p11.1 and the report was arr[GRCh37]12p13.33p11.1(230,450-

34,217.,434)x4[0.78],(XY)x1.

Conclusions: Tetrasomy 12p mosaicism is an extremely rare genetic dis-

order.The role of array CGH is important tomake clear diagnosis when two

or or more fetal anomalies were noted in the prenatal sonography.

PPT11-009
Prenatal Ultrasound Evaluation of the Position of
Conus Medullaris for the Diagnosis of Tethered

Cord Syndrome

Shaozheng He,1 Guorong Lyu,2 Junxian Ruan,3 Yuting Wei1

1Department of Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China, 2Department of Clincal Medicine,
Quanzhou Medical College, 3Department of Ultrasound, Quanzhou

Women’s and Children’s Hospital

Objectives: To determine the conus distance between the end of the

conus medullaris and the distal end of the last vertebral body in normal

fetuses with various gestational ages using ultrasonography for its diag-

nostic value in tethered cord syndrome (TCS).

Methods: This retrospective study included 540 normal and 8 au-

topsy-confirmed TCS fetuses. Ultrasonographic measurement of

the conus distance was performed when the fetus was in a prone po-

sition within the spine in the near field at 14–41 weeks of gesta-

tional age. Linear correlation analysis was performed to analyze

the relationship between the conus distance and the gestational

age, biparietal diameter, femur length, head circumference, and

abdominal circumference.

Results: The normal results were compared with eight cases of post-

natally confirmed TCS. In 526 (95.9%) of 548 fetuses, the conus dis-

tance was successfully measured. The 95% limits of agreement in

measurement of conus distance were -2.2–2.6 mm for the intraob-

server variabilityande -3.7–3.1 mm for the interobserver variability.

Significant correlations between the conus distance and the gesta-

tional age, biparietal diameter, femur length, head circumference,

and abdominal circumference was observed. The most marked asso-

ciation was found to be between conus distance and femur length.

The conus distance was significantly less in TCS fetuses than in

normal fetuses.

Conclusions:Ultrasonographic measurement of conus distance is an

easy and reliable method to evaluate the position of the conus

medullaris, and therefore can be helpful in the prenatal diagnosis

of TCS.

PPT11-010
Role of Ultrasound in the Diagnosis of Adnexal
Torsion

Chih-Chung Chang, Henry Kam-Hong Cheng

Department of Emergency, Mackay Memorial Hospital, Taiwan

Objectives: Ovarian torsion refers to the complete or partial rotation of

the ovary on its ligamentous supports, often resulting in impedance of its

blood supply. It is one of the most common gynecologic emergencies

and may affect females of all ages. The fallopian tube often twists along

with the ovary; when this occurs, it is referred to as adnexal torsion.

Prompt diagnosis is important to preserve ovarian and/or tubal function

and to prevent other associated morbidity. However, making the diag-

nosis can be challenging because the symptoms are relatively

nonspecific.

Methods: Case report and literature review.

Results:A53-year-old female denied any systemic disease before. Shewas

suffered from lower back pain for onemonth. Severe lower abdomen cramp-

ingattacked suddenly thus shewas sent toemergency room.Transabdominal

ultrasound showed a huge mass over lower abdomen, and a right adnexa

mass torsion was proved after emergency operation.

Conclusions: This case illustrates transabdominal ultrasound can

be used in diagnosis of adnexal mass torsion, especially in child-

bearing age woman who is not sure about pregnancy. This could

prevent radiation exposure accompanied with more advanced image

examination.

PPT11-011
Significance of Ultrasonography in Measuring
Index with Open Spina Bifida in Fetuses at Early-Second

Trimester

Haixin Guo,1 Guorong Lyu,2 Shaohua Chen,1 Shaozheng He1
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Objectives: To investigate the feasibility of ultrasonic measuremen for

index with open spina bifida of intracranial translucency(IT), brain-

stem(BS), brainstem-to-occipital bone distance(BSOB), aqueduct of

sylvius to the occiput distance(AOSO)and establish the normal range

at early-second trimester, and to guide the early screening of spina

bifida open.

Methods: The IT, BS, BSOB, AOSO of two hundred fetuses at 13�18

weeks were measured by sonography , and were analyzed their correla-

tion with the the biparietal diameter.

Results: In 96% of cases were able to visualize the fetal IT, BS, BSOB,

AOSO. Two different doctors had good repeatability and consistency in

measuring four indexes, their intraclass correlation coefficient (ICC)

were 0.961、0.953、0.963、0.958;and their 95% limits of agreement

were 21.34～0.65mm、21.59～1.03mm、21.46～1.41mm、21.74

～0.99mm. Four indexes were positively correlated with biparietal

diameter. BS/BSOB was less than 0.9, which had no correlation with

gestational age and biparietal diameter.

Conclusions: Sonography could measure the fetal IT, BS, BSOB,

AOSO at early-second trimester. The method was feasible, with good

reproducibility. BS/BSOB＜0.9 was one of the most simple index for

screening fetal open spina bifida at early-second trimester.

PPT11-012
Sonohysterographic Findings of Endometrial
Carcinomas in Women with Polycystic Ovarian Disease

Eun Ju Lee

Department of Diagnostic Radiology, Ajou University, School of

Medicine, South Korea

Objectives: To describe the sonohysterographic features of endometrial

carcinomas in women with polycystic ovarian disease (PCOD) and to

determine the diagnostic role of sonohysterography (SH) in the evalua-

tion of these lesions.

Methods: SH findings of 48 PCOD patients with histologically

confirmed endometrial carcinomas were evaluated. The mean age was

33.5 years (range 22-45 years). Histology included endometrioid type

in 47 cases and Grade 1 in 43 cases, and 43 patients was stage IA. 20

Patients had high dose progestin treatment and 28 patients undergo

surgery.

Results: SH demonstrated the endometrial thickening in 35 cases,

endometrial mass in 6 cases, and endometrial thickening with

mass in 7 cases. The endometrial thickness ranged from 5.5 to 27

mm (mean 9.6 mm) and the mass size ranged from 2 to 4.3 cm

(mean 2.9 cm). They appeared as a diffuse polypoid thickening

and a sessile mass with an inhomogeneous hyperechogenicity, an

irregular surface, and obliteration of the cavity. The tumor involved

only to the endometrium in 32 cases and there were superficial my-

ometrial invasion in 14 cases, deep myometrial invasion in 2 cases,

and cervical invasion in 3 cases.

Conclusions: The SH features of endometrial carcinomas associated

with PCOD included a diffuse polypoid endometrial thickening and a

sessile endometrial mass with an inhomogeneous hyperechogenicity,

an irregular surface, obliteration of the cavity, and absent myometrial in-

vasion. SHmay provide more diagnostic value in the evaluation of endo-

metrial carcinomas in women with PCOD.

PPT11-013
Spectrum of Lesser Pelvis Masses during
Pregnancy Detected by Ultrasonography

Boris Ilyasov,1 Yu. V. Chernyaeva,2 A. D. Zubov,2

O. V. Senchenko,2 N. N. Nelassov,1 I. V. Koroleva1
1Department of Ultrasound, Rostov State Medical University, Russia,
2Department of Ultrasound, Donetsk National Medical University

Objectives: To evaluate the spectrum of lesser pelvis masses and their

sonographic features during pregnancy.

Methods: 91 pregnant women with suspected pelvic tumors underwent

ultrasound examinations using standard modes. The ultrasound diag-

nosis was verified morphologically in 41.8% of cases or confirmed dur-

ing further monitoring.

Results: Most frequently detected pathology were cysts (62.6%),

among which predominated cysts of yellow body (31.9%). Lesions of

solid structure (28.6%) were represented mainly by uterine myomas

(25.3%) and of mixed structure (8.8%) – by teratoma (4.4%). False di-

agnoses of mass lesions of lesser pelvis in 8 (8.8%) pregnancies were

associated with a growing uterus. The sonographic features of mass le-

sions of lesser pelvis have been described, including rare nosological

forms. Differential criteria and ultrasound signs of complications have

been identified, the predominant being ovarian torsion and cyst capsular

rupture. Sonographic data has determined the indications for surgical

treatment in 7 (7.7%) pregnant women with true tumors and in 25

(27.5%) - with complications of masses.

Conclusions: The spectrum of lesser pelvis masses and their sonographic

features during pregnancy were evaluated. Ultrasonography helps to

define the tactics of pregnancy care, methods and terms of treatment.

PPT11-014
The Clubfoot Severity of Prenatal Quantitative
Evaluation by Sonography

Tingting Huang,1 Guorong Lv,2 Shaozheng He,1 Boyi Li1

1Department of Ultrasound, The Second Affiliated Hospital of Fujian

Medical University, China, 2Department of Clinical Medicine,

Quanzhou Medical College

Objectives: To investigate the value of the severity of fetal clubfoot

evaluated by prenatal sonography.

Methods:By routine sonography totally 32 feet with clubfoot were cho-

sen as case group,and 414 normal feet between 16 and 38 gestation

weeks were enrolled in control group stochastically.The length and

width of the foot in both group were measured,and then the length-to-

width ratio was calculated. The angle that the long-axis of the foot

made with the long-axis of the lower leg was measured and classified

into mild,moderate,severe. The foot length, foot width and the length-

to- width in both groups were compared. After birth,the fetuses of

case group were followed up and Dimeglio score was recorded. The cor-

relation analysis between the ratio and the angle and the Dimeglio score

were also made respectively.

Results: The length-to- width ratio in case group were smaller than

the control group(ZFL5-2.10, p, 0.05; ZFL/FW5-8.46, p,
0.001), and the foot width was wider(ZFW5-2.06, p, 0.05). Sig-

nificant negative correlation was identified between the ratio and

the Dimeglio score (r5-0.600, p, 0.01)and significant positive cor-

relation was identified between the angle and the Dimeglio score

(r50.764,P, 0.01). By combining the ratio with the angle ,the false

positive rate dropped from 6/32(18.8%) to 1/27(3.7%).

Conclusions: The angle and ratio can provide information in quan-

titative evaluation of fetal clubfoot severity and reduce the false pos-

itive rate in diagnosis of fetal clubfoot.

PPT11-015
Ultrasonography of a Single Pedunculated
Subserosal Uterine Myoma

Jah-Yao Liu, Tun-Jun Wang, Chun-Kai Wang, Yu-Kuen Wang,

Chen-Yu Wang, Po-Chao Hsu, Shao-Chi Fu,

Hsiang-Chun Dong, Mu-Hsien Yu
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Objectives: Uterine myoma is the most common pelvic tumor in fe-

males. Ultrasonography is the most commonly used method to confirm

the diagnosis. The location and type of the myoma are closely related to

its clinical presentations, management and the impact on reproduction

after treatment. Single large pedunculated subserosal myoma (ESGE/

FIGO classification, type 7) most often presents with compression

symptoms or pelvic pain. Pelvic MRI is the most accurate diagnostic

tool. However, ultrasonography is a less invasive, less costly, convenient

and easily accessible alternative.

Methods: Case report.

Results: Pelvic sonography revealed a normal contoured uterus with a

myoma adjacent to it. There are clear margins between these two except

a loss of the clear margin in a small area where the pedicle arises on

some scan sections. This is best demonstrated on a transvaginal sonog-

raphy. The differential diagnosis includes an adnexal mass, which most

likely presents with cystic components ultrasonographically. Although

degeneration in pedunculated subserosal myoma might mimic an

adnexal mass, the presence of bilateral ovaries in ultrasonography helps

to exclude the possibility.

Conclusions:Accurate diagnosis of a large pedunculated subserosal

myoma is important in the subsequent counselling and manage-

ment. With the increased accessibility of ultrasonographic exami-

nation, it can be readily diagnosed and this helps greatly in

clinical management.

PPT11-016
Ultrasound Detection of a Foreign Body Reaction in
a Cesarean Patient with Anti-Adhesive Barrier Placement

Shuenn-Dyh Chang, Sheng-Yuan Su

Department of Obstetrics and Gynecology, Chang Gung Memorial

Hospital, Linkou, Taiwan

Objectives: To demonstrate exploration of a case with local peritonitis

post cesarean section and to showcase the intra-abdominal ultrasound

finding.

Methods: a 25 year-old, Gravida 1, Parity 1, female patient was referred

to our hospital ; she received cesarean section at a local women’s hospi-

tal two weeks ago due to labor arrest; then she began to experience se-

vere low abdominal pain and ran a fever in the past two days.

Results: Physical examination disclosed no apparent wound infec-

tion, but peritoneal sign could be easily elicited. There was a mild

leukocytosis accompanied with a 38.5 degree Celsius temperature.

Transvaginal ultrasound revealed some echogenic round material

about one cm in diameter bathed in a pocket of fluid on the anterior

surface of uterus. After confirmation with the prior hospital of place-

ment of barrier during cesarean, we did explorative laparotomy to re-

move the infected, broken, barrier and debride the granulomatous

tissue on the uterine wall. The patient recovered well and was dis-

charged on Day 5.

Conclusions: Anti-adhesive barrier placement is beneficial and usu-

ally risk free. However, rare instances of foreign body inflammatory

reaction, abnormal fluid collection with fever can sometimes happen.

Ultrasound assisted investigation can be very helpful in delineating

the yet to absorb material submerged in a collection of ascites,

thereby prompting appropriate treatment.

PPT11-017
Us Evaluation of Uterine Cervical Lesions
Sung Bin Park, Hyun Jeong Park, Eun Sun Lee,

Jong Beum Lee, Byung Ihn Choi
Departement of Radiology, Chung-Ang University Hospital, South

Korea

Objectives:US is currently the most widely accepted primary and valu-

able imaging modality for female genital organs. But it may be over-

looked easily to evaluate the uterine cervix. The purpose of this

presentation is to identify the full spectrum of benign to malignant le-

sions in the uterine cervix and describe US features and possible value

for differentiation of these lesions in the uterine cervix.

Methods:We reviewed the ultrasonographic findings of normal uterine

cervix and pathologic uterine cervical lesions.

Results: In this presentation, we describe uterine cervical lesions:

malignant uterine cervical lesions (primary carcinoma, small cell

carcinoma, carcinosarcoma and metastasis), benign uterine cervical

lesions (leiomyoma, polyp, pregnancy and abortion, short cervix and

funneling), multilocular cystic uterine cervical lesions (malignant:

adenocarcinoma, adenoma malignum, lymphoma / benign: cervicitis,

endocervical hyperplasia, nabothian cyst, tunnel cluster, adenofibroma).

We also describe normal anatomy and imaging features of uterine cervix

(normal sonographic findings, normal vascular anatomy, normal

Doppler and pulsed US).

Conclusions: The major teaching points of this exhibit are:1. US is a

useful for evaluation of uterine cervical lesions.2. Although definite

radiologic differentiation malignant lesions from benign lesions is not

clearly possible, we suggest that familiarity with the clinical setting

and imaging feature of uterine cervical lesions will facilitate prompt

and accurate diagnosis and treatment.

PPT11-018
Vertebral Abnormality without Spine–Curvature
Deformity on Prenatal Ultrasonography

Young Hwa Kim, Mi Jin Song, Young Ho Lee, Byoung Hee Han

Department of Radiology, Cheil General Hospital and Women’s

Healthcare Center, South Korea

Objectives: To evaluate the incidence, outcome, prenatal US features,

and postnatal radiographic correlations of fetuses with a sonographically

detected vertebral abnormality (VA) without spine-curvature deformity

(SCD).

Methods: Abnormal vertebrae were retrospectively identified by

searching the prenatal ultrasound database at our ultrasound center

over a 5-year period. Of these, 26 fetuses showing a VA without

SCD were evaluated for pregnancy outcomes, sonographic data,

and coexisting anomalies. Cases with neural tube defects were

excluded. Medical records and postnatal radiographs of all live 16

births were reviewed.

Results: Co-existing major anomalies were suspected prenatally in

8/26 fetuses (30.8%). Sonographic abnormality were noted in verte-

bral body in 27/31 (87.1%) and in posterior element in 4/31

(12.9%). US features were absent (n52) or small vertebral body

echo (n521), two separate vertebral body echoes (n54), or smaller

or lobulated posterior arch echoes (n54). Among 16 live-born ne-

onates, postnatal radiographs revealed vertebral abnormality in 20

(95.2%) of 21 prenatally detected VA without SCD. The abnormal-

ities are vertebral body hypoplasia (18/19) with an incomplete

sagittal cleft, asymmetric/unilateral hypoplasia, or hypoplasia

with a complete sagittal cleft; or abnormalities in the spinous pro-

cess (2/2).

Conclusions: Most fetuses with prenatally detected VA without

SCD revealed hypoplastic vertebrae on postnatal radiographs. In the fetus

with prenatally detected VAwithout SCD, detailed prenatal US should be

performed for possible associated abnormalities. Prenatal recognition of

VAwithout SCD can lead to an early postnatal diagnosis of vertebral ab-

normality and guidance for follow-up.
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Elastography Guidelines for the Assessment of
Diffuse Liver Disease

Giovanna Ferraioli
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diseases, Fondazione IRCCS Policlinico San Matteo, University of

Pavia, Pavia, Italy

Guidelines for the use of elastography have been produced by the Eu-

ropean Federation of Societies for Ultrasound in Medicine and Biology

(EFSUMB) and the World Federation for Ultrasound in Medicine and

Biology (WFUMB), as well as by clinical associations, including the

European Association for Study of Liver (EASL) together with

the Asociacion Latinoamericana para el Estudio del Higado (ALEH),

the Asian Pacific Association for the Study of the Liver (APASL),

and the American Gastroenterological Association (AGA). The guide-

lines produced by these clinical associations are focused on the assess-

ment of diffuse liver disease. Moreover, the Society of Radiologists in

Ultrasound (SRU) in the United States has released a consensus state-

ment on the use of elastography in diffuse liver disease. The amount

of elastography guidelines that have been issued witnesses the great in-

terest for the use of the available techniques in several clinical settings.

EFSUMBhas recently produced an update of the previously published

guidelines that is dedicated to the assessment of diffuse liver disease but

also provides an update of the basic principles where the technology

has changed. The EFSUMB and WFUMB guidelines, as well as the

SRU consensus statement, describe the advantages and disadvantages

associatedwith theuseof each elastography technique and provide a prac-

tical guide for both beginners and expert users. The role of elastography in

different diseases and in several clinical scenarios is analyzed.

T12-13-IN02
Liver Stiffness Measurement in the Prediction of
Clinical Significant Portal Hypertension and Related

Complications

Jing-Houng Wang, MD

Division of Hepato-Gastroenterology, Department of Internal Medicine,

Kaohsiung Chang Gung Memorial Hospital and Chang Gung

University College of Medicine, Kaohsiung, Taiwan

Hepatic cirrhosis is the end stage of chronic liver disease and leads to

portal hypertension (PH) resulting in disease progression manifested with

esophageal varices (EV) formation/bleeding, ascites formation and porto-

systemic encephalopathy. The detection, prevention and management of

portal hypertension and its complication are important for patient with

cirrhosis. Hepatic venous pressure gradient (HVPG) has been the standard

reference in portal pressure measurement and good predictor of prognosis

and therapeutic effects for patientswithPH.However,HVPGmeasurement

is an invasive procedure requiring adequate equipment and needing a

certain degree of expertise. Liver stiffness (LS) measured with transient

elastography is a non-invasive method and in good correlation with portal

pressure assessing with HVPG. Although there is also correlation between

LS andpresenceof EVor high-riskEV, itwas not as good as that for clinical

significant PH. Most studies have demonstrated LS is useful in the predic-

tion of PHT and its complication for patients with hepatic cirrhosis or

advanced fibrosis. Clinically significant PH is .90% likely in patients

with LS .20-25kPa. A proposed algorithm using LS, platelet count and

abdominal sonography provided a useful strategy to detect early PHT.

LS-based score incorporating LS, spleen size and platelet count demon-

strated to be useful in identifying patients with clinical significant PHT or

EV. Braveno VI consensus recommended avoiding screening scope for
those patients with LS,20 kPa and platelet count .150000/mm3.

Althoughuseful in theEVprediction, LSmeasurement is not a replacement

of scope in the diagnosis of varices for patients with hepatic cirrhosis.

T12-13-IN03
Ultrasound Elastography-Based Prediction Model
of Liver-Related Outcome

Kwang-Hyub Han

Yonsei University, College of Medicine

In patients with chronic liver diseases, identification of significant

liver fibrosis and cirrhosis is essential for determining treatment strate-

gies, assessing therapeutic response, and stratifying long-term prog-

nosis. Recently, it has been known that hepatic fibrogenesis is a

dynamic process reflecting an imbalanced extracellular matrix turnover.

Thus, evaluating the evolution of fibrosis over time can be more impor-

tant than a ‘‘once only’’ diagnosis.

Furthermore, the degree of liver fibrosis is significantly related to the

risk of liver-related outcome (LRO) including HCC occurrence. Howev-

er, histologic assessment of liver fibrosis by liver biopsy is not always

feasible in clinical practice. Recently, noninvasive tests are helpful to

assess the stage of liver fibrosis by measurement of liver stiffness using

ultrasound elastography such as transient elastography (TE), acoustic

radiation force impulse (ARFI) or shear-wave elastography(SWE). TE

is the most common tool to measure LSM. Although ARFI and SWE

seem to have similar accuracy and advantage compared with TE, further

validation will be required.

Stratified baseline liver stiffness measurement (LSM) values in pa-

tients with CHB have been demonstrated as an independent predictor

of HCC occurrence in our recent cohort study. This prospective study

showed a significant association between LSM and the risk of HCC

development in patients with CHB. A similar prospective study conduct-

ed in Hong Kong investigated the use of LSM in predicting HCC devel-

opment and mortality in patients with HBeAg-negative CHB.

T12-13-IN04
Multi-Bipolar RFA for Hepatic Tumors: Concepts,
Techniques and Results

Olivier Seror1,2,3

1Unit of Interventional Radiology, Jean Verdier Hospital, Bondy,

France, 2University Paris 13, Bobigny, France, 3Inserm, UMR-1162,

G�enomique fonctionnelle des tumeurs solides, Paris, France

Until recently all techniques of tumor ablation including monopolar

RFA relied on centrifugal energy deposition from unique or several appli-

cators inserted in the centrumof targeted tumors.Due to rapid decreased of

amount of energy delivered along radial axis, complete ablation of tumors

lager than 3 cm or irregularly shaped is quite challenging with centrifugal

methods. Thus, local recurrence rates up to 30%have been reported for the

treatment of hepatic tumors even smaller than 3 cm. Multibipolar RFA

consisting to insert several electrodes at the periphery of the target to be

activated sequentially by pair in bipolar mode, allows a centripetal energy

distribution from the margin to the centrum of tumor. Indeed, for a given

tumor diameter the margin receives much higher amount of energy with

multibipolar mode thanwith monopolarmode. As consequences, multibi-

polar RFA can achieve high rate of sustained local response for small liver

tumors, and allows the treatment of larger lesion (beyond 5 cm) including

some locally advanced forms of hepatocellular carcinoma.

T12-13-IN05
Contrast-Enhanced Ultrasound: Applications to
Hepatic Diseases

Won Jae Lee

Department of Radiology, Samsung Medical Center, Seoul, Korea
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It is well-known that contrast-enhanced ultrasound (CEUS) is most

widely used for the evaluation of various hepatic diseases, especially

for focal hepatic lesions. Of two 2nd generation US contrast agents,

e.g., SonazoidTM (GE Healthcare, USA) and SonoVueTM (Bracco Imag-

ing, Italy) that are available in Korea, SonazoidTM provides more infor-

mation in characterizing various hepatic tumors, and even in guiding for

interventional procedures, e.g., radiofrequency ablation of hepatocellu-

lar carcinoma, because it allows acquisition of the Kupffer phase, during

which it is taken up actively by Kupffer cell, after acquisition of conven-

tional multi-phase dynamic imaging. SonoVueTM is also easily appli-

cable to evaluate various vascular compromises for which the Kupffer

phase is unnecessary. In this lecture, we demonstrate essential character-

istics of both US contrast agents, CEUS findings of various hepatic tu-

mors with differential points, guiding methods using CEUS for

radiofrequency ablation of hepatocellular carcinoma with brief intro-

duction of fusion imaging techniques, and other applications for

vascular compromises.

T12-13-IN06
Novel Guidance for Percutaneous Treatment of
Hepatic Tumors: Fusion Images and Cone-Beam CT

Olivier Seror1,2,3

1Unit of Interventional Radiology, Jean Verdier Hospital, Bondy,

France, 2University Paris 13, Bobigny, France, 3Inserm, UMR-1162,

G�enomique fonctionnelle des tumeurs solides, Paris, France

US fusion images guidance is now routinely used for percutaneous

ablations of liver tumors. Indeed, real time display of US slice with

corresponding refreshed MPR of co-registered 3D data set of prether-

apeutic CT or MR examinations improves the conspicuity of the target.

However, several conditions could limit even wreck the co-registration

of US with 3D data set of referral examinations. Thus, spatial mis-

matching between the images of two modalities can be due to static

or dynamic anatomic differences between pretherapeutic referral ex-

aminations commonly achieved several days before the intervention.

Finding similar land marks between US and referral images to set

the registration could be also some time too tricky. Automatic co-

registration of US with referral volume of images acquired just before

the procedure avoids these common pitfalls. Cone beam CT volume as

referral image offers additional advantage to be used for 3D fluoro-

scopic display of the target. For very challenging liver ablation

requiring the insertion of several applicators, double real-time guid-

ance relying on US fused with cone beam CT and virtual 3D fluoro-

scopic display allows safe punctures within acceptable ranges of

time and X-ray dose.

T12-13-IN07
Doppler Ultrasound in Liver Diseases
Antonio Carlos Matteoni de Athayde

The hepatic ultrasonography associated with color Doppler, ampli-

tude Doppler and spectral Doppler are very important tools in the daily

routine of the professional that performs the ultrasound, being possible

to diagnose pathologies and discard others, as well as, it allows to infer

the possibility of extra illnesses -hepatic, such as heart disease. It is

also of great importance in the evaluation of the transplanted hepatic

patient. Color Doppler and Doppler amplitude and spectral Doppler

are safe techniques and can be performed several times in a short

time in patients of any age group. The identification of flow, whether

arterial or venous, sense of the same, as well as, spectral study etc,

provide us with relevant information that should always be used. We

try to demonstrate situations that these techniques are extremely

important and avoid other studies.
T12-13-IN08
CEUS in the Diagnosis of Liver Tumor in Taiwan
Yi-Hong Chou, M.D.,1,2 Hong-Jen Chiou, M.D.,1
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Shen-Yung Wang,4 Shih-Jer Hsu,5 Jui-Ting Hu,6

Sien-Sing Yang,6 Peter Lee7

1Department of Radiology, Taipei Veterans General Hospital, and

National Yang Ming University, Taipei, Taiwan, 2Medical Imaging and

Radiological Technology, Yuan Pei University of Medical Technology,

Hsinchu, Taiwan, 3Attending doctor of internal medicine department,

Department of Internal Medicine, National Taiwan University Hospital

and National Taiwan University College of Medicine, Taipei, Taiwan,
4Senior Attending Physician, Division of Gastroenterology, Department

of Medicine, MacKay Memorial Hospital Tamshui Branch, Taiwan,
5Attending Physician, Department of Internal Medicine, National

Taiwan University Hospital Yun-Lin Branch, 6Director of Liver Unit,

Liver Center, Cathay General Hospital, and School of Medicine, Fu-Jen

Catholic University College of Medicine, Taipei, Taiwan, 7Yee Zen

Hospital, Taoyuan, Taiwan

During the past three decades, exciting advances have been made

in contrast-enhanced ultrasound (CEUS) imaging. Before the

currently available second-generation ultrasonic contrast agent-

s(USCA), transarterial infusion of carbon dioxide microbubbles had

been used to enhance US examination of hepatic tumors as early

as mid-1990s, chiefly by the Jen-Ai Hospital group (Dr. Wang, Dr.

Chen, Dr. Liaw). Levovist (Schering AG, Germany), the most impor-

tant first-generation intravenous USCA is the first agent introduced to

Taiwan ultrasound community in 1996 by Dr. Yi-Hong Chou. The

clinical experience of Levovist was promising in characterization

of focal liver lesions and in assessing treatment efficacy of malignant

hepatic tumors. Sonovue (Bracco, Italy) was introduced to many lab-

oratories in Taiwan since 2008 mainly for animal studies. ‘‘Lab-pro-

duced’’ USCAs were produced in some of the leading laboratories

such as Tsing Hua University (Prof. Chih-Kuang Yeh) and National

Taiwan University (Prof. Jen-Ho Tsao). One of the lab-produced US-

CAs is now registered in Taiwan with pending approval of Taiwan

Food and Drug Administration (TFDA). Now, there are totally 12

medical centers and 8 teaching hospitals joining the USCA Working

Group and a total of more than 40 research members are invited to

form a subcommittee in Committee of Research and Development

in Ultrasound Medicine under the umbrella of Society of Ultrasound

in Medicine of the Republic of China (SUMROC, also known as

CTSUM). Now we have 2 USCA available in Taiwan, i.e., Sonazoid

and Definity. Although the Taiwan ultrasound community has been

discussing on setting up a guideline of CEUS of the liver for at least

4 years, we still have not yet officially started to do that. We are now

adopting the guideline from EFSUMB and WFUMB as references.

The Advanced Ultrasound Technology Committee of SUMROC

and US Contrast Agent Subcommittee (Chaired by Prof. Yi-Hong

Chou) plan to invite the Taiwan Liver Cancer Association (TLCA)

and Taiwan Academy of Tumor Ablation (TATA) to create a

guideline most suitable for Taiwan physicians to follow. This can

be after Q3 of 2017. Any aiready-proposed guidelines from any of

the experienced regional or national societies may be also used as

references.

T12-13-IN09
Fusion Imaging in the Diagnosis and Treatment of
Liver Tumors in Taiwan

Sheng-Nan Lu

Division of Hepatogastroenterology, Department of Internal Medicine,

Chiayi Chang Gung Memorial Hospital, Chiayi County, Taiwan
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In Taiwan, hepatologists are in charge of daily ultrasonography (US)

practice and familiar to upper abdominal US images. Most radiofre-

quency ablation (RFA) procedures for liver tumor are conducted by hep-

atologist. US contrast agent has been launched for only few months.

Becausewe are not radiologists, CT guidance or evaluation immediately

after RFA is not so convenient for us. Fusion image technology (FIT) be-

comes the inevitable technology in our daily RFA practice. We intro-

duced FIT, or real-time virtual ultrasound (RVS) into our hospital

since 2008 and use it in almost every RFA patient.

Initially, FITwas reported to locate inconspicuous focal tumors, inclu-

sion untreated and residual. This problems have been mostly resolved by

CEUS. Actually, FIT for US-guidance intervention likes a global posi-

tioning system (GPS) for car driving. It can be widely used to resolve

more problems. For example, it can be used (i) to find more adequate and

safer puncture route, (ii) to predict the usefulness of artificial ascites/pleural

effusion, (iii) to realize the nearby extrahepatic structure of ablation zone,

(iv) to design the overlapping ablation for large lesion with irregular sharp,

(v) to real-time evaluate the spatial relationships between ablation zone and

nearby intrahepatic structure during ablation, and et al.

Because of GPS-like function, FIT should be useful despite of CEUS

launched, and should be a routine technology to achieved safe and effec-

tive RFA for hepatic tumors.

T12-13-IN10
EUS in Diagnosis and Treatment of GI Tract
Chien-Hua Chen

Show-Chwan Memorial Hospital, Taiwan

Endoscopic ultrasound (EUS), with endoscopic visualization and a

high frequency ultrasound transducer, can be utilized to study both intra-

mural structures and structures adjacent to the gastrointestinal tract

without the interference of soft tissue interposition or bowel gas. The

echoendoscopes compose of two designs: linear array and radial array.

Radial array EUS can be used for luminal imaging and evaluation of

the wall layers of the gastrointestinal tract. However, linear array EUS

can allow imaging, tissue acquisition and therapeutic applications.

Moreover, the miniprobe belongs to radial array EUS with a transducer

of higher frequency and it can be inserted through the working channel

of a esophagogastroduodenoscope or colonoscope.

Mastering themanipulationof echoendoscopeand the anatomybasedon

the linear and radial array EUS is the basic requirement of attaining useful

images of EUS.With the technique advance of interventional EUS, several

therapeutic EUS have been developed such as celiac plexus block and neu-

rolysis, peripancreatic fluid collection drainage, intra-abdominal abscess

drainage, EUS-guided angiotherapy, EUS-guided pancreaticobiliary ac-

cess, EUS-guided fiducial placements, and local ablative therapy. However,

therapeutic EUS requires great expertise and it carries a higher risk of

adverse events such as bleeding, perforation, infection, and bile peritonitis.

EUS elastography can differentiate the nature of lesions based on

their stiffness, but the technique is operator dependent and its accuracy

needs more assessments. Moreover, contrast-enhanced EUS provides

better differentiation, localization, and post-treatment assessment of

the target lesions. However, contrast-enhanced EUS cannot completely

replace tissue acquisition to ascertain the tumor nature, particularly for

the solid pancreatic tumors.

T12-13-IN11
EUS in Diagnosis and Treatment of Biliary Diseases
Kosuke Minaga

Gastroenterology and Hepatology, Kindai University Faculty

of Medicine, Osaka-Sayama, Japan

Although ERCP has long been considered the best endoscopic mo-

dality for diagnosis and treatment of biliary diseases, in the past decade,

EUS, especially convex type, has been effectively applied.
As for diagnosis of biliary diseases, in patients suspected to have com-

mon bile duct (CBD) stones, EUS is recommended when CBD stones are

undetectable with other imaging modalities to avoid unnecessary ERCP.

In patients with acute pancreatitis of unknown origin, EUS is useful for

diagnosing gallstone pancreatitis. In patients with CBD stricture, EUS

has been proved to be a useful modality in assessing differential diagnosis

of bile duct strictures, and subsequent EUS-FNA could confirmpatholog-

ical diagnosis with few complications. EUS is also useful for diagnosing

gallbladder lesions. Recent advances in EUS imaging technology has led

to the evolution of the image-enhanced EUS modalities called contrast-

enhanced harmonic EUS and EUS-elastography. These modalities has

been described clinically helpful for diagnosing biliary diseases.

As for treatment of biliary diseases, since first described in 2001, EUS-

guided biliary drainage (EUS-BD) has been increasingly used as an alter-

native in patients with biliary obstruction who failed standard ERCP. Its

potential and efficacy has drawn attention and many articles about

EUS-BD have been published in the last decade. Various endoscopic ap-

proaches have been described for EUS-BD including EUS-guided trans-

luminal biliary stenting, EUS-guided rendezvous technique, and EUS-

guided antegrade biliary stenting. Recent meta-analyses have revealed

that the cumulative technical success and adverse event rates were 90–

94% and 16–23%, respectively. The development of new dedicated de-

vices for EUS-BD would help refine the technical aspects and minimize

the possibility of complications, making it a more promising procedure.

T12-13-IN12
EUS in Diagnosis and Treatment of Pancreatic
Diseases

Dong Wan Seo, MD, PhD

Professor of Medicine, Department of Gastroenterology, Asan Medical

Center, University of Ulsan College of Medicine, Seoul, Korea

Endoscopic ultrasound (EUS) is a very useful modality for the diag-

nosis and staging of pancreatic diseases.

EUS can give high resolution image of the pancreas and can detect

small solid or cystic lesions very sensitively. Therefore EUS is widely

used for the diagnosis of pancreatitis, pancreatic duct changes, pancre-

atic solid tumors and cystic tumors. For cystic tumors of the pancreas,

EUS can detect the internal structures such as locules, septum, mural

nodule and wall thickening with high resolution images.

With the advent of EUS-guided fine needle aspiration (EUS-FNA)

technology, this modality hasmade a tremendous progress from imaging

modality to histologic diagnosis and therapeutic intervention. Pancreatic

ductal adenocarcinoma is one of the most difficult tumor to treat and has

an extremely poor prognosis. Most patients diewithin a year or two after

diagnosis and the overall 5 year survival rate is less than 5% even after

extensive treatment including surgery, chemotherapy and/or radiation

therapy. EUS offers high resolution images of the pancreas and unparal-

leled access to the pancreas. After location of the tip of echoendoscope

in the duodenum or stomach, EUS-guided FNA is possible to get the

cytologic or histologic diagnosis.

Acute or chronic pancreatitis can cause several complication including

pseudocyst and walled off necrosis. Under EUS guidance, cysto-gastro-

stomyor cysto-duodenostomy can be performed to cure pseudocyst.Mul-

tiple studies showed the superiority of this approach to percutaneous or

surgical approach and widely performed in many centers.

EUS-guided fine needle injection (EUS-FNI) for various solid or

cystic lesions is a rapidly expanding field. Interventional EUS of aspi-

ration followed by injection is applied to pancreatic cystic tumors. For

cystic tumors of the pancreas, EUS-guided ethanol lavage with/without

paclitaxel injection is tried and complete resolution of cystic tumor

was observed up to 70�80% of patients. Ethanol injection is also per-

formed for the management of solid neuroendocrine tumor of the

pancreas. Ethanol injection can effectively manage functioning neuro-

endocrine tumor such as insulinoma. The complete resolution of tumor
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and functional recovery was reported although the number of cases is

small.

Local ablative modalities such as radiofrequency ablation (RFA) or

photodynamic therapy (PDT) are also applied to pancreas in animal

studies. For pain management, EUS-guided celiac plexus block or neu-

rolysis are tried and showed pain response.

In conclusion, EUS became an indispensable tool for the diagnosis and

management of pancreatic disease and will play a key role in the treat-

ment of benign and malignant pancreatic disease in the future.

Symposium

T12-14-IN01
Elastography Application in Liver Pathology:
between Expectations and Result

Adrian S�aftoiu

Research Center of Gastroenterology and Hepatology, University of

Medicine and Pharmacy Craiova, Romania

The term ‘‘elastography’’ describes an imaging technique that generates

informationabout the stiffnessof tissues, beingamethod that is relatedmore

to palpation than inspection. Several commercial systems are currently

available and various types of elastography have been used clinically.

Thus, transient elastography, strain elastography, acoustic radiation force

impulse (ARFI) imaging, point shear wave elastography, 2D and 3D shear

wave elastography have been used in various liver applications. The assess-

ment of fibrosis in chronic liver diseases is important for both the prognosis

and management of the patients, including decisions for antiviral therapy.

Transient elastography can be used as first line assessment for the

severity of liver fibrosis, in chronic hepatitis C, but also in chronic hep-

atitis B. It can be used to exclude cirrhosis in non-alcoholic fatty liver

disease, as well as in alcoholic liver disease. Due to the intrinsic vari-

ability of the method, ten measurements should be obtained.

Strain elastography is a qualitative method based on tissues grade

compression to a generated force, considering that the tissue deforma-

tion is smaller in hard tissue as compared to soft tissue. To improve

the reproducibility of elastography, second-generation devices allow

for semi-quantitative analysis of tissue stiffness. There are two semi-

quantitative elastography methods: strain histogram and strain ratio.

Elastography should not be performed without the knowledge of pa-

tient complaints, past medical history and basic laboratory testing. In

conclusion, as a non-invasive method, elastography is perfectly suited

for the assessment of chronic liver diseases.

T12-14-IN02
Correlation Between Fibroscan and ARFI with
Metavir Liver Fibrosis Score

Dar-In Tai, MD, PhD

Department of Gastroenterology and Hepatology, Chang Gung

Memorial Hospital, at Linkou, Tao-Yuan, Taiwan

Non-invasive assessment of liver fibrosis with Fibroscan and acoustic

radiation force impulse (AFRI) imaging are two most popular modal-

ities to measure liver fibrosis. Fibroscan is a well-established modality

which measure both liver fibrosis and steatosis. However, there is

considerable failure rate, and without image quidding the data may be

misleading in the present of focal lesion in R hepatic lobe. ARFI may

select an optimal location for measurement but there are concerns on

the inter-observer and inter-location variations. We try to decrease the

variation by measuring ARFI at two different locations.

In a consecutive series of patients who received liver histology study

were prospectively enrolled. All participant received hemogram, liver

biochemistry, viral markers, ARFI and Fibroscan within 4 weeks of his-

tology study. A standardized protocol was used to both Fibroscan and
ARFI on the same day by a single technologist. Then both data from Fi-

broscan and ARFI were correlated with liver histology. Additional series

of non-biopsy cases with chronic hepatitis B, chronic hepatitis C and

non-alcoholic liver disease were also included for validation analysis.

A total of 83 patients with liver histology study were included. This

series included 34 NonB and NonC, 8 autoimmune liver diseases, 29

chronic hepatitis B and 12 hepatitis C. We excluded patients with alco-

holism, dual HBVand HCV infection and unknown etiology. The corre-

lation between Fibroscan and ARFI two-location measurement is good

(R250.589, P,0.001). The area under the curve for Metavir 4 fibrosis

are 0.877 and 0.919 for Fibroscan and ARFI respectively. A relatively

lower value in Fibroscan than in ARFI is noted in the present of severe

steatosis (CAP$293, P,0.001). Similar situation was found in non-bi-

opsy patients received both studies. The phenomenon of lower slope in

patients with high CAP value are presented in all HBV, HCVor NBNC

non-biopsy groups.

We conclude that the correlation between Fibroscan and ARFI two

location measurement is good. ARFI tends to have a better linearity

with histology fibrosis grades than Fibroscan in patients with severe

steatosis.

T12-14-IN03
Clinical Feasibility of Liver Elastography
Kai Wen Huang

Hepatitis Research Center & Department of Surgery,

National Taiwan University Hospital, Taipei, Taiwan

The clinical management of chronic hepatitis depends on the correct

assessment of liver fibrosis. Liver biopsy is accepted as the gold standard

to determine the fibrotic status, but it is invasive, and the diagnostic ac-

curacy is strongly influenced by inter-observer variation. Therefore,

noninvasivemethods have been proposed, such as transient elastography

(TE), real-time tissue elastography (RTE) and acoustic radiation force

impulse (ARFI) Imaging. TE measures liver stiffness, which is corre-

lated to fibrosis stage, and recent meta-analyses have shown high accu-

racy in the diagnosis of liver cirrhosis. This method, however, has

several limitations: failure or unreliable results occur in 10–20% of pa-

tients due to the patient being overweight, narrow intercostal spaces, or

high variability of measurements. New methods for assessing liver

fibrosis have been proposed and are now under evaluation. RTE and

ARF imaging technology are two different add-on modules that can

be embedded into standard ultrasound imaging devices. They both mea-

sure liver stiffness and have the advantage of combining direct visuali-

zation of the liver parenchyma and liver stiffness measurements. This

enables the operator to directly correlate the anatomical correspondence

between tissue elasticity and B-mode display, thus avoiding the subcap-

sular region and reducing the variability of measurements. The results

are not affected by overweight patient status or narrow intercostal

spaces. Early studies have shown that the results of both techniques

are reproducible and correlate with liver fibrosis. The aim of this present

was to perform a direct comparison of these techniques in diagnosing

fibrosis in the population consisting of normal subjects and patients

with liver fibrosis.

T12-14-IN04
Hepatic Fibrosis: US and MR Elastography
Byung Ihn Choi, MD

Radiology, Chung-Ang University Hospital, Seoul, Korea

Hepatic fibrosis is final results of a wide variety of types of liver in-

gury and is a consequence of all chronic liver diseases and progresses

more or less rapidly towards cirrhosis, and finally cancer.

In terms of the tools used to quantitate fibrosis today, there are three

kinds of tools; biochemical markers, conventional imaging, and func-

tional imaging such as elastography (E) or stiffness imaging. Recent
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imaging tools for evaluation of hepatic fibrosis are US based techniques,

MR based techniques, and perfusion imaging.

US Elastography (USE) is classified into strain-based E and SW-based

E. Strain-based E is subclassified into Static USE (Manual compression of

the tissue) and Quasi-static USE (Physiologic vibrations (heartbeat, blood

vessels pulse). SW-based E is subclassified into 1D such as fibroscan

(Echosens), Point E such as virtual touch quantification (Siemens).

ElastPQ (Philips) and 2D SWE such as supersonic shear imaging (Super-

sonic Imagine), and shear wave elastography (GE, Toshiba)).

For the liver, USE is divided into 2 categories quasi-static E and shear

wave based imaging. Quasi-static E is not popular. Shear wave based im-

aging is subdivided into two types based on generation method of shear

wave: Controlled ernal vibration with a vibrator and acoustic radiation

force impulse. Transient elastography is using mechanical push, and

both ARFI imaging and supersonic shear wave elastography are using

ARFI. Strengths of 1D SW-based elastography are the most extensively

investigated techniquewith high portablility. Limitations are no B-mode

imaging, high technical failure rate (2.4-9.4%) and narrow applications

outside of liver investigation. Strengths of point SW-based elastography

are low technical failure rate (, 1%), very short acquisition time and

extensively investigated technique. Limitations are small ROI and

greater energy absorption. Strengths of 2D SW-based elastography are

larger ROI, which may reduce sampling variability, real time and 2D

elastogram. Limitations are 2-3% technical failure, longer acquisition

time, hyper sensitivity for tissue attenuation and motion. Then, which

elastography technique should be used? Or how to choose? USE is better

thanMRE in terms of convenience, acquisition time, cost, and availabil-

ity. But, MRE is better than USE in terms of sample volume, technical

failure, and multiparametric evaluation. Limitations of elastography are

many confounders in stiffness measurements, such as inflammation,

portal pressure, right heart pressure, and cholestasis and so on, and

both techniques of USE and MRE need further standardization. There-

fore, other comprehensive imaging techniques are needed, such as DWI

or DCE –US or MR.

In Summary, liver stiffness is determined by matrix deposition

(fibrosis) and pressure change (hydrostatic, osmotic). Hepatic fibrosis

(HF) is a consequence of all chronic liver diseases and progresses to-

wards cirrhosis and finally cancer. Noninvasive diagnosis and staging

is important clinical issue for hepatic fibrosis which is reversible. Elas-

trography is clinically acceptable for the prediction of liver fibrosis

($F2) and confounders of stiffness measurement (intercostal approach

to right lobe (S7/8), 1-3 cm below the liver capsule, biologic con-

founders can change stiffness values, fasting at least 2 hours, breath-

hold at expiration). Elastography is one of important noninvasive

methods to quantify HFmore sensitively and objectively. USE is the first

line examination for the assessment of HF. MRE is the second line ex-

amination, especially in cirrhosis. To avoid confounders of liver stiff-

ness, comprehensive other imaging exams are needed.

T12-14-IN05
QIBA Ultrasound Shear Wave Speed Biomarker
Update

Shigao Chen, Manish Dhyani, Brian Garra, Timothy Hall,

Mark Palmeri

The Quantitative Imaging Biomarkers Alliance (QIBA) was orga-

nized by RSNA to improve the value and practicality of quantitative im-

aging biomarkers by reducing variability across devices, patients, and

time. The QIBAUltrasound Shear Wave Speed (SWS) Biomarker Com-

mittee was formed in 2012 by researchers, healthcare professionals, reg-

ulatory agencies, and industry stakeholders to advance SWS as a

quantitative biomarker for liver fibrosis staging. This presentation will

give a brief introduction of the general QIBA concept and procedure,

the work that the Ultrasound SWS Biomarker Committee has per-

formed, and the current status of the SWS ‘‘Profile’’, which is a detailed
document describing what quantitative results (e.g., bias and precision

of SWS measurements) can be achieved by following the imaging pro-

tocol included in the Profile.

T12-14-IN06
Ultrasound Statistical Parametric Imaging in the
Assessment of Fatty Liver

Po-Hsiang Tsui

Department of Medical Imaging and Radiological Sciences, College of

Medicine, Chang Gung University, Taoyuan, Taiwan, Institute for

Radiological Research, Chang Gung University and Chang Gung

Memorial Hospital at Linkou, Taoyuan, Taiwan, Department of Medical

Imaging and Intervention, Chang Gung Memorial Hospital at Linkou,

Taoyuan, Taiwan

Hepatitis steatosis may progress to nonalcoholic steatohepatitis,

fibrosis, cirrhosis, and hepatocellular carcinoma. Nonalcoholic fatty liver

disease (NAFLD) is the type of hepatic steatosis that most commonly

leads to chronic liver disease.NAFLD is also related tometabolic risk fac-

tors. How to characterize fatty liver is attracting growing medical and

health research interest. Notably, the speckle pattern is formed by ultra-

sound backscattered echoes, which are typically treated as random sig-

nals. Thus, analyzing the statistical distribution of the echo amplitude

(i.e., the envelope signal) may provide useful clues associated with fatty

liver diseases.Many investigators have began to study the relationship be-

tween the probability property of inverse scattering and the characteristics

of tissue. Commonly used statistical models include the Rayleigh distri-

bution,Riciandistribution,Kdistribution, homodynedKdistribution,Na-

kagami distribution, and compounding Nakagami distribution. One

requisite of using statistical models to fit echo amplitude distributions is

that the ultrasound envelope data must conform to the used distribution.

To overcome the limitationsmentioned above, we need to set a new direc-

tion for constructing the images of ultrasound parameters outside the sta-

tistical model ultrasonic method. Recall that Shannon established

information theory and defined entropy as a measure of information un-

certainty. Hughes pioneered using Shannon entropy for analyzing ultra-

sound signals, indicating that entropy is able to quantitatively describe

changes in the microstructures of scattering media. Recently, we also

developed the small-window entropy image of ultrasound by using a sim-

ple model of histograms and defined the weighted entropy to provide

greater sensitivity in diagnosing the changes of the scatteringmicrostruc-

tures of tissues. The results showed that fatty infiltration increases the un-

certainty of backscattered signals from livers. Ultrasound entropy

imaging has potential for the routine examination of fatty liver disease.

T12-14-IN07
ARFI in the Assessment of NAFLD Severity
Jee-Fu Huang, MD, PhD

Hepatitis Centre, Kaohsiung Medical University Hospital,

Kaohsiung, Taiwan, Graduate Institute of Clinical Medicine,

Kaohsiung Medical University, Kaohsiung, Taiwan

Non-alcoholic liver disease (NAFLD) has recently been recognized

as the most prevalent liver disease worldwide. The features are in a

similar trend found in Asia-Pacific. Non-alcoholic steatohepatitis

(NASH) was defined by histopathologic evidence as an extreme form

of NAFLD. The risk of development of fibrosis, cirrhosis and

liver-related deaths in NASH patients cannot be overlooked. NASH

patients had higher overall mortality compared with controls, and

most deaths were due to cardiovascular events. In addition, Asian people

are more prone to metabolic syndrome (MetS), DM and NAFLD than

other races.

Accurate determination of the presence and extent of liver fibrosis is

essential for prognosis and for treatment planning in NAFLD patients.

Exploration of non-invasive methods to evaluate disease severity is
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challenging in clinical practice. In addition to serum biomarkers, several

ultrasound-based methods have been vigorously developed and vali-

dated for assessing the degree of fibrosis and cirrhosis by measuring

liver stiffness in the past decade. These ultrasound-based methods

shed a new light in the aspect of non-invasive evaluation of liver fibrosis.

Acoustic radiation force impulse (ARFI) imaging is a newly-developed

transient elastography (TE) method integrated into a conventional ultra-

sound machine and can be performed with ultrasound probes during an

abdominal ultrasound examination. Previous studies have indicated that

it possesses a good performance in predicting liver fibrosis stages in

chronic liver disease patients. The performance of ARFI in NAFLD pa-

tients will be discussed and reviewed. Further works of clinical valida-

tion regarding various methods are needed to improve the accuracy.

T12-14-IN08
Transient Elastography for Diagnosis of Stages of
Hepatic Fibrosis and Cirrhosis in People with

Alcoholic Liver Disease

Chavdar S. Pavlov,1,2 Giovanni Casazza,1,3 Dimitrinka Nikolova,1

Emmanuel Tsochatzis,4 Andrew K. Burroughs,5,a Vladimir T. Ivashkin,2

Christian Gluud1

1The Cochrane Hepato-Biliary Group, Copenhagen Trial Unit, Centre

for Clinical Intervention Research, Department 7812, Rigshospitalet,

Copenhagen University Hospital, Copenhagen, Denmark, 2Clinic of

Internal Diseases Propedeutics, I.M. Sechenov First Moscow

StateMedical University, Moscow, Russian Federation, 3Dipartimento

di Scienze Biomediche e Cliniche ‘‘L. Sacco’’, Universit�a degli Studi di

Milano, Milan, Italy, 4Sheila Sherlock Liver Centre, Royal Free

Hampstead NHS Foundation Trust and UCL Institute of Liver and

Digestive Health, London, UK, 5Sheila Sherlock Liver Centre, Royal

Free Hampstead NHS Foundation Trust, London, UK, aDeceased

Background: The presence and progression of hepatic (liver)

fibrosis into cirrhosis is a prognostic variable having impact on sur-

vival in people with alcoholic liver disease. Transient elastography

(TE) is a non-invasive method for assessing and staging hepatic

fibrosis.

Objectives: To determine the diagnostic accuracy of TE for diagnosis

and staging hepatic fibrosis in people with alcoholic liver disease

when compared with liver biopsy (LB).

Selection Criteria:Diagnostic cohort and diagnostic case-control study

designs that assessed hepatic fibrosis in participants with alcoholic liver

disease with TE and LB, irrespective of language or publication status.

Data Collection and Analysis:We followed the guidelines in the draft

Cochrane Handbook for Systematic Reviews of Diagnostic Test

Accuracy.

Main Results: Five retrospective and nine prospective cohort studies

with 834 participants provided data for the review analyses.

We performed an HSROC analysis and reported an SROC curve

for hepatic fibrosis stage F4 (cirrhosis). The HSROC analysis sug-

gested that when the cut-off value changes, there is a wide variation

in specificity and a more limited variation in sensitivity. We per-

formed an additional analysis with the studies with the most

commonly used cut-off value of 12.5 kPa. The summary sensitivity

and specificity of TE (seven studies with 330 participants) were

0.95 and 0.71 with LR+ 3.3 and LR- 0.07.

Authors’ Conclusions: TE may be used as a diagnostic method to rule

out liver cirrhosis(F4) in people with alcoholic liver disease when the

pre-test probability is about 51% (range 15% to 79%). TE may

also help in ruling out severe fibrosis (F3 or worse). LB investigation re-

mains an option if the certainty to rule in or rule out the stage of hepatic

fibrosis or cirrhosis remains insufficient after a clinical follow-up or any

other non-invasive test considered useful by the clinician.
T12-14-IN09
Elastography in Diffuse Liver Disease
Giovanna Ferraioli

Ultrasound Unit, Department of medical sciences and infectious

diseases, Fondazione IRCCS Policlinico San Matteo, University of

Pavia, Pavia, Italy

Due to the limitations of liver biopsy, the non-invasive assessment of

diffuse liver disease by means of shear wave elastography (SWE) has

gained interest. Liver stiffness is directly related to liver fibrosis. Several

studies and meta-analyses have assessed the accuracy of the available

SWE techniques, i.e. vibration controlled transient elastography

(VCTE), point SWE and 2D-SWE, for the staging of liver fibrosis.

VCTE was the first technique available and it needs a dedicated

device that doesn’t give a morphological assessment of the liver

parenchyma. The advantages of the SWE techniques incorporated in

ultrasound systems are that the same system can be used for the

evaluation of the morphologic changes or the detection of focal liver

lesions and the B-mode image is a guidance for the stiffness assessment.

Confounding factors should always be taken into account in the

interpretation of the results, that should be evaluated in the clinical

setting. In fact, liver stiffness increases in cases of acute hepatitis or

transaminase flares, congestive heart failure, feeding and extrahepatic

cholestasis. In patient with liver cirrhosis, liver stiffness is associated

with the risk of decompensation, liver cancer, and death.

T12-14-IN10
Elastography Evaluation of Liver Fibrosis in
Patients with Hepatitis B

Prof Sudhir Vinayak

Chair, Department of Radiology, Aga Khan University Hospital,

Nairobi, Kenya, President, African Society of Radiology (ASR),

President, MASU (Mediterranean & African Society of Ultrasound),

Chairman, Kenya Society for Ultrasound in Medicine and Biology

(KESUMB), Administrative Councillor, World Federation for

Ultrasound in Medicine (WFUMB)

Learning objectives

� Indications for elastography

� Types of elastography

� Accuracy of elastography in Hepatitis B patients

� Pitfalls & limitations

Elastography would seem to have been firmly accepted as a useful

tool in the assessment of fibrosis in patients with liver disease. And

yet there are many sceptics and its use has not yet been accepted

universally.

Numerous studies have been done on patients with Hepatitis C, pri-

marily because it is the commoner type of Hepatitis in Europe.

Our study on hepatitis B patients was carried out to confirm if

assumptions made about Hepatitis C also apply to patients with

Hepatitis B and to look at patients with HIV as well as those with

co-infections.

Our results show that the accuracy of assessment of fibrosis using

elastography correlates favourably with those of histology based on

Metavir scores. Therefore, the use of elastography to assess liver fibrosis

should be popularized as it is a simple, cost effective method that is

readily available.

T12-14-IN11
Liver Elastography and Doppler
Antonio Carlos Matteoni de Athayde

Shear-wave hepatic elastography is a worldwide technique, even

with FDA approval at the end of 2015, and used for some time in Asian

and European countries. It uses shear waves and in real time, the
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equipment has to have an ultra-fast system to capture the image of the

same, around 5,000 frames / sec.

In countries where it is widely used, it has reduced and replaced liver

biopsy, thereby avoiding the side effects of the biopsy, bringing more

safety and benefits to the patient. Initially it was indicated only for pa-

tients with Hepatitis C, later Hepatitis B and has now been used in other

causes of diffuse liver diseases.

Color Doppler, amplitude and spectral allows assessment of hepatic

vascularization, facilitating the diagnosis of focal steatosis, nodular hy-

perplasia when identifying the nutrient artery, cardiac diseases, etc. It is

an extremely useful supplement in the hepatic ultrasound study.

T12-15-IN01
Recall Strategies for Patients Found to Have a
Nodule in Cirrhosis: Is There Still a Role for CEUS?

Vito Cantisani, MD, PhD

EFSUMB, Italy

Growth and evolution of hepatocellular carcinoma (HCC) is a multi-

step process in which different HCC-etiologies induce continuous

rounds of hepatocyte damage and regeneration. Over an extended

time, this triggers cirrhosis which is a pathological state of the liver in

which lesions can progress to become dysplastic nodules. Later, these

nodules may evolve into HCC and occasionally generate metastatic

events. To provide optimal care, patients with liver cancer should be

managed using a multidisciplinary approach in specialized centers in

which all the diagnostic and therapeutic resources are available. Among

the different imaging modalities the introduction on contrast agents for

ultrasound use has opened new further applications in different clinical

settings. In fact, contrast enhanced ultrasound (CEUS) has been applied

for more than ten years and plays increasingly important roles in the

management of HCC. Since early 2000, international societies including

the American Association for the Study of Liver Diseases (AASLD), the

European Association for the Study of the Liver (EASL), the Asian Pa-

cific association for the Study of the Liver (APASL), the Japanese soci-

ety of Hepatology (JSH), the Italian society for the study of the liver

(AISF), the World Federation for Ultrasound in Medicine and Biology

(WFUMB), and the European Federation of Societies for Ultrasound

in Medicine and Biology (EFUSMB) have discussed the important

role of CEUS in the diagnosis of HCC. In the present review an update

of the literature and a detailed discussion of the present Guidelines

regarding the role of CEUS in the evaluation of nodules in cirrhotic pa-

tients is offered.

T12-15-IN02
The Use of Contrast Enhanced US in Interventional
Application of Liver

Torben Lorentzen

Dept of Gastric Surgery, Ultrasound Section, Herlev Hospital,

University of Copenhagen, Denmark

Contrast Enhanced US (CEUS) may be helpful in several US-guided

interventional procedures in the liver. Applications are

CEUS guided biopsy:

* To get biopsymaterial from perfused areas and avoid necrotic areas

* Biopsy of poorly visualized lesions

* Avoiding biopsy from lesions if CEUS study unequivocally shows

benign lesion e.g. hepatic hemangioma

CEUS in relation to US-guided tumor ablation:

* CEUS visualization of ablation target

* Intraprocedual guidance and immediate post-ablation evaluation

* Ablation evaluation and follow-up

Other applications:

* CEUS fistulography

* CEUS in abscess drainage
* CEUS in biliary intervention

* CEUS in hepatic hemorrhage

Examples of the above mentioned applications will be given during

the presentation.

T12-15-IN03
Ultrasound-Based Liver Fat Quantification
Jae Young Lee, MD

Department of Radiology, Seoul National

University Hospital, Korea

Hepatic steatosis is very common and has a broad disease spectrum ac-

cording to etiology and severity (1). Clinically, the occurrence of non-alco-

holic fatty liver disease (NAFLD), the most common type of hepatic

steatosis, is strongly correlated with metabolic disease, including type 2 dia-

betes mellitus and atherosclerotic cardiovascular disease (2). Simple hepatic

steatosis can evolve into a more severe stage such as steatohepatitis or

cirrhosis. Furthermore, hepatic steatosis is an important risk factor for post-

operative complications after major liver resection and living donor liver

transplantation (3-7). Hepatic steatosis of $ 10% is known to be critical

in patients undergoing living donor liver transplantation due to the risks of

initial graft dysfunction, poor graft survival and other complications (8-10).

The widespread use of liver biopsy, a reference standard for quantifica-

tion of liver fat, as a screening tool and for monitoring treatment response is

limited mainly because of invasiveness. Therefore, noninvasive imaging

methods that can quantitatively measure liver fat have been actively inves-

tigated. Among them, 1H-magnetic resonance spectroscopy (1H-MRS) has

gained ground in the past decade as an alternative noninvasive reference

standard for evaluating liver fat content because of its high diagnostic accu-

racy and reproducibility (1, 2, 11-15). However, MRS is expensive to

perform as a screening and monitoring tool for hepatic steatosis.

Ultrasound (US) is an imagingmodality that is simple and inexpensive to

perform and is safe for the patient. To overcome the intrinsic subjectivity

associated with the use of US in grading fatty liver, several methods using

US image data have been proposed for the quantification of hepatic steatosis

(14-20). However, these methods are not widely used in clinical practice,

mainly because of their complexity or their use of non-commercial software.

Recently, ultrasound-based liver fat quantification tools such as

controlled attenuation parameter (CAP) orAcoustic structure quantification

(ASQ) have been introduced into clinical practice. CAP measures the de-

gree of ultrasound attenuation due to hepatic fat, which is implemented

on Fibroscan. CAP values have been reported to have an excellent diag-

nostic accuracy for steatosis detection, which an adjusted AUROC of

0.914. However, technical failure rate was reported to be 7.7 % of cases

(21). ASQmethod is based on statistical analysis of the difference between

theoretical and real echo amplitude distribution (22, 23). In a population of

living donors for liver transplantation, ASQ provides an excellent

quantitative tool for hepatic steatosis, and there is a strong linear correlation

(r5 - 0.87, P, 0.0001) between focal disturbance ratio measured using

ASQ and hepatic fat fraction measured using MR spectroscopy (24).

T12-15-IN04
CEUS in the Diagnosis and Treatment for
Malignant Liver Tumors

Masatoshi Kudo, MD

Dept. Gastroenterology and Hepatology, Kindai University,

Faculty of Medicine

Outline of the Lecture

1. CEUS with Sonazoid is useful in the characterization of Liver

Tumors.

2. In RFA treatment, there are some HCC lesions, that are demon-

strated or CTor MRI, can not be visualized by B-mode US alone.

3. However, using defect re-perfusion imaging technique (re-injec-

tion of sonazoid for the defect at Kupffer phase, HCC nodules
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can be clearly demonstrated, resulting in making the RFA proced-

ure possible.

4. In addition, overlay imaging by use of CEUS, correct judgement

of ablative margin becomes possible.

T12-15-IN05
Advances in US-Guide RFA
Hyunchul Rhim

Radiology, Samsung Medical Center, Sungkyunkwan University,

Seoul, Korea

Radiofrequency ablation (RFA) is accepted as nonsurgical curative

treatment option for early stageHCCinmost treatment guidelines. Further-

more, RFA is recommended even as the first line treatment for very early

stage HCC. Accurate targeting (Placement of electrode) is one of essential

step for successful ablation.Among various guidingmodalities, ultrasound

is themost popularmodality due to its unique advantages.As the tumor size

detected on State ofArt LiverMRI is getting smaller, the conspicuity of tu-

morbecomesmore challenging. Technical advance in ultrasound including

fusion imaging and contrast enhanced ultrasound (especially Sonazoid)

contribute to more sophisticated procedure for the inconspicuous tumor.

For a tumor with unfavorable location, artificial ascites will improve sonic

window aswell as prevent thermal injury to the adjacent organ. For a larger

tumor, multiple RF electrodes or new energy source (microwave) will be

getting more popular in Asian countries. Despites several sustained chal-

lenges in US-guided tumor ablation for HCC, the indication are continu-

ously expanding for the tumor with poor conspicuity, the tumor with

unfavorable location, and the larger tumor. Local ablative therapywill pro-

vide a definite role in HCC management as a curative as well as adjuvant

modality along with currently advance of US technologies.

T12-15-IN06
US-Guide Microwave and Radiofrequency
Ablation for Liver Tumors

Yi-You Chiou, MD

Taipei Veterans General Hospital, Taipei, Taiwan

Hepatocellular carcinoma and hepatic metastases are the common

malignancy in Taiwan. Surgical resection remains the reference stan-

dard in the treatment of malignant liver tumors; however, a large number

of patients have disease that is not amenable to surgical therapy. There-

fore, several ablative treatment modalities have been developed for local

control of liver tumors in patients with malignant hepatic tumors.

Radiofrequency ablation (RFA) is the most frequently used of these

methods because of its effectiveness, safety in both percutaneous and surgi-

cal settings, and relative ease of use. However, RFA is fundamentally

restricted by the need to conduct electric energy into the body. The majority

of tissue heating is thus due to thermal conduction, which decreases expo-

nentially away from the source. RFA is most effective in the treatment of

the hepatic tumors smaller than 3cm. Using multi-probes with switch-

controller RFA system can create a larger ablated area for the malignant tu-

mor and can enhance the therapeutic effect in the treatment of medium size

(3 to 5 cm) malignant hepatic tumors.

Microwave (MW) ablation offers many of the advantages of RF abla-

tion while possibly overcoming some of the limitations. SinceMWabla-

tion does not rely on conduction of electricity into tissue, it is not limited

by charring. Therefore, temperatures greater than 100�C are readily

achieved, which potentially results in a larger zone of ablation, faster

treatment time, and more complete tumor kill. In addition, MWablation

has a much broader power field than does RF ablation. This may allow

for larger zones of thermal ablation and a more uniform tumor kill.

Because the cooling effect of blood flow is most pronounced within

the zone of conductive rather than active heating, a larger power field

may also enhance treatment of perivascular tumors.
MWablation andmultiple-probesRFAwith switch controller are both

promising new options in the treatment of malignant hepatic neoplasms.

T12-15-IN07
Ultrasound Evaluation of the Hepatic Vasculature
and Liver Disease

Ulrike M. Hamper, MD MBA, Russell H. Morgan

Department of Radiology and Radiological Science, Johns Hopkins

University, School of Medicine, Baltimore, Maryland, USA

This presentation will discuss the sonographic appearance of the

following:

1. Normal hepatic vasculature

2. Portal Vein Thrombosis

3. Cavernous Transformation of the Portal Vein

4. Budd Chiari Syndrome

5. Transjugular Porto Systemic (TIPSS) shunts

T12-15-IN08
Vascular Phases in Imaging and Their Role in Focal
Liver Lesions Assessment

Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7, 97980 Bad

Mergentheim

The incidental finding of a focal liver lesion with conventional

B-mode ultrasound is one of the most common clinical issues (1).

Some of the liver lesions which present typical morphological

B-mode features (e.g. cysts, typically localized focal fatty sparing/accu-

mulations, hyperechoic hemangiomas) can be easily diagnosed by con-

ventional ultrasound without the need of further imaging. Others

frequently necessitate further investigation with contrast enhanced

imaging techniques or biopsy in order to differentiate benign from ma-

lignant lesions and obtain a final diagnosis which is important for prog-

nosis (2, 3). This presentation will highlight differences between

vascular phases of different cross-sectional contrast enhanced methods,

as well as their subsequent benefits for FLLs assessment (4, 5).

T12-16-IN01
Rare Biliopancreatic Diseases
Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7,

97980 Bad Mergentheim

In this presentation rare but important hepatobiliary and

pancreatic diseases are summarized including the imaging features of papil-

lomatosis of thebiliary tree (1), tuberculosis of thepancreas (2), autoimmune

pancreatitis (3-5) and other infectious (parasitic) diseases, e.g., ascariasis (6),

hydatid cysts, schistosomiasis (7, 8), fascioliasis (9), and others. The presen-

tation focusses on clinical features and hot topics of the diseases including a

pictorial essay demonstrating the imaging features. Worldwide many infec-

tious diseases, e.g., ascariasis are no longer widespread, therefore doctors

may have little or no experience with case management. On the other

hand, increasing numbers of travelers and immigrants from high prevalence

countries challenge clinicians to remain updated in infectious diseases.

T12-16-IN02
Contrast-Enhanced Ultrasound of the Pancreas
Adrian S�aftoiu

Research Center of Gastroenterology and Hepatology,

University of Medicine and Pharmacy Craiova, Romania

Contrast enhanced ultrasound (CEUS) allows real-time

recording and evaluation of the wash-in and wash-out phases of
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the ultrasound contrast agent (UCA) over several minutes. A sec-

ond-generation blood-pool UCA is injected through a peripheral

vein, which subsequently can be visualized through the microcircu-

lation in the early arterial and late venous phase, especially when

used with specific contrast harmonic imaging modes (based on

low-mechanical index). Two phases are described for the pancreas:

the arterial phase starts from around 10-20 seconds until around 35-

40 seconds after contrast injection, showing a progressive degree of

enhancement; the venous phase starts from around 30 to 45 seconds

after contrast injection, showing a plateau and then a progressive

decrease. Beside transabdominal techniques, endoscopic ultrasound

(EUS) is used in most of the patients based on contrast harmonic

imaging specific modes.

CEUS and/or CE-EUS are useful for the characterization of lesions

previously detected on ultrasound. The enhancement pattern of focal

pancreatic lesions is compared with the adjacent pancreatic tissue:

iso-vascular, hypovascular (hypoechoic with few internal microbubbles)

or hypervascular (hyperechoic) lesions. Ductal adenocarcinoma, the

most common primary malignancy, is typically hypo-enhancing in all

phases, because of the desmoplastic reaction with low vascular density

present in 90%. Neuroendocrine tumours typically present as hyper-

enhanced lesions in the arterial phase, owing to their abundant arterial-

ization, often not seen on colour Doppler US. Also, pseudotumoral

chronic pancreatitis and autoimmune pancreatitis have an iso- or hyper-

enhanced appearance.

Consequently, CEUS and/or CE-EUS are currently considered useful

for the differential diagnosis of focal pancreatic masses, but also cystic

pancreatic masses, and can improve the accuracy of ultrasound guided

fine needle aspiration procedures. Even more promising is the use of dy-

namic contrast-enhanced harmonic EUS for the longitudinal monitoring

of the effects chemotherapy and / or anti-angiogenic therapy in

advanced pancreatic cancer.

T12-16-IN03
The Value of Differentiation Diagnosis of
Gallbladder Polyps Larger Than 1.0cm by CEUS: 7 Years

Clinical Experiences

Xiang Fei

Ultrasound department of PLA general hospital, NO.8 Fu Xiang Road,

Beijing City, China, 100853

Aim: To assess the value of differentiation diagnosis of gallbladder

polyp lesion (GPL) by contrast enhanced ultrasound (CEUS).

Methods: A total of 988 consecutive cases of patients with GPL larger

than 1.0cm were collected between June 2010 andMay 2017 in our hos-

pital. All patients underwent gray scale ultrasound and contrast

enhanced ultrasound examinations before cholecystectomy. The pa-

tients’ data and the features of GPL on gray scale ultrasound images

were recorded, which include the size, color Doppler blood flow, num-

ber of GPL, echoic features of GPL and gallbladder stone. The CEUS

features of GPL including enhancement intensity, enhancement homo-

geneous, stalk width, vascular type in arterial phase were recorded.

All of the gray scale and CEUS images were analyzed by two doctors

independently who have more than 10 years CEUS examinations expe-

riences. According to the pathology findings, all the patients enrolled in

this study were divided into cholesterol polyps and gallbladder adenoma

groups. All the patients’ data and image features between two groups

were statistically compared.

Results:There were 856 cases of cholesterol polyp and 132 cases of

gallbladder adenoma. There were differences in patient age, lesion

size, echogenicity, gallbladder stone and vascularity of lesion be-

tween two groups (P,0.05). There were differences in stalk width,

enhancement intensity and vascular types between two groups

(P,0.05). Multiple logistic regression analysis proved that size
of lesions, enhancement intensity, stalk of lesion, vascularity and

vascular type were the independent risk factors related with GB ad-

enoma (P,0.05).

Conclusions: CEUS could offer useful information to distinguish ade-

noma from cholesterol polyp. The treatment algorithm for GPL would

likely benefit from CEUS as a routine imaging investigation, especially

in cases where the polyp is larger than 1cm.

T12-16-IN04
Ultrasound of Gallbladder and Biliary Tract. What
Is Relevant to the Surgical Procedure?

Rabat S. Jorge

Head of the Department of Surgery, ‘‘Ruiz y Paez’’ Hospital. Eastern

University., Bol�ıvar City, Bolivar State, Venezuela

The diagnosis of gallbladder disease has traditionally been made

because of clinical symptoms and signs confirmed by imaging methods,

specifically ultrasound, computed tomography and scintigraphy. For

several years Ultrasound has taken a leading role worldwide in the diag-

nosis of gallbladder diseases, not only for its cost-benefit and accessi-

bility even in hospitals with low resources, but also for the quality of

the images Which we obtain today.

Being limited the other methods to a small% of cases where we do

not obtain the precise diagnosis. On the other hand, cholecystec-

tomies in acute or complicated cases have a higher% of morbidity

and mortality. Following current guidelines, significant data can be

obtained on ultrasound imaging that can guide the surgeon to make

important decisions such as performing intraoperative cholangiog-

raphy, deferring cholecystectomies, referring to more experienced

surgeons, operating difficult cholecystectomies, or deciding percuta-

neous procedures.

T12-16-IN05
Diagnosis of Biliary Diseases by Ultrasound
Antonio Carlos Matteoni de Athayde

The icteric patient after the laboratory study, the next step when

necessary, is the image examination, usually the ultrasound is the

initial exam of choice, because it is easier, cheaper and often with

excellent performance. Ultrasonography seeks to characterize if jaun-

dice is of obstructive or non-obstructive origin. In non-obstructive dis-

eases it is possible to identify neoplasia, chronic disease etc and in

some cases acute hepatitis. In the presence of obstruction, it can be

characterized if intrahepatic or extrahepatic and being extrahepatic,

identify the level, if pancreatic or supra-pancreatic and if possible

the etiology, which can not always be done by ultrasound, especially

in pathologies located in the distal common bile duct,by gas interposi-

tion. The choledochal diameter may vary with age and post-cholecys-

tectomy status.

T12-16-IN06
Interventional EUS in the Digestive Diseases
Masayuki Kitano

Second Department of Internal Medicine, Wakayama Medical

University, Wakayama, Japan

Endoscopic ultrasound (EUS) is combined with needle puncture,

which facilitates interventional EUS in the digestive diseases. Interven-

tional EUS consists of two main procedures including EUS-guided

drainage and EUS-guided injection/ablation.

EUS-guided drainage has an advantage over percutaneous drainage

in keeping patients’ quality of life by avoiding an external drainage

tube. The first main targets of EUS-guided drainage were pancreatic/

peri-pancreatic infected cysts/WONs. Recent advances in the specific
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devices lead to expansion of its targets, such as bile duct, gallbladder,

pancreatic duct, and so on.

EUS-guided celiac plexus neurolysis (EUS-CPN) was reported as the

first EUS-guided injection/ablation. During EUS-CPN, ethanol is in-

jected into celiac plexus under the guide of EUS to relieve pain in pa-

tients with an upper abdominal cancer. EUS-CPN reportedly achieved

more pain relief than using narcotic drugs alone. Modification of this

technique such as ganglia neurolysis and broad plexus neurolysis further

improved its efficacy. Ethanol injection recently expanded for ablation

of cystic or solid tumors in the pancreas. EUS-guided radiofrequency

ablation is currently applied to ablation of these tumors. Moreover,

EUS-guided coiling has been used for embolization of gastric varices.

In conclusion, interventional EUS became essential or rescue treat-

ment of various digestive diseases. Its target is expected to expand to

the other more fields in the future.

T12-16-IN07
EUS-Guided Radiofrequency Ablation for the
Management of Pancreatic Tumors

Dong Wan Seo, MD, PhD

Professor of Medicine, Department of Gastroenterology, Asan Medical

Center, University of Ulsan College of Medicine, Seoul, Korea

Endoscopic ultrasound (EUS) became an indispensable tool not only

for the diagnosis but also for themanagement of pancreatic tumors.With

the modification of EUS-guided fine needle aspiration (EUS-FNA) tech-

nology, EUS-guided fine needle injection (EUS-FNI), EUS-guided abla-

tion and other interventions can be applied for various solid or cystic

lesions in the pancreas.

Local ablative modalities such as radiofrequency ablation (RFA) or

photodynamic therapy (PDT) are also applied to pancreas in animal

studies. RFA is primarily delivered to liver percutaneously or intraoper-

atively. EUS-guided RFA in a pig model proved that this modality can

also be delivered to the pancreas trans-gastrically and causewell-demar-

cated coagulation zone. This modality, however, should be improved

and refined to reduce the possible complications such as pancreatitis,

gastric burn or perforation. Our group conducted EUS-guide RFA hu-

man trial for unresectable pancreatic cancer and showed technical feasi-

bility and safety of EUS-RFA for pancreatic cancer. Further studies are

required to see the long-term efficacy and survival benefit of this adjunc-

tive modality for pancreatic cancer. EUS-RFA can be applied for the

management of small pancreatic or peripancreatic tumors such as neuro-

endocrine tumor, adrenal tumor and small lymph nodemetastasis. Initial

studies using EUS-RFA for the treatment of pancreatic neuroendocrine

tumor showed very promising result without any serious complication.

EUS-RFA seems to be very useful especially for the management of

insulinoma.

Since the patient presents with recurrent hypoglycemic attack, insu-

linoma is generally small in size at the time of diagnosis. It can be easily

ablated under EUS-RFA and the functionality can be controlled very

effectively. EUS-RFA is also applied for the management of cystic tu-

mor of the pancreas. However, only animal study are reported using

GB and cystic duct of pig andmore studies are required before direct hu-

man application. In conclusion, EUS-guided approach offers minimally

invasive access for delivery of local ablation modalities including EUS-

RFA. This area is a continuously evolving field and many studies are

currently undergoing. Although many of these approaches are still

investigational but will play a key role in the treatment of benign and

malignant pancreatic disease in the future.

T12-16-IN08
EUS-Guided Interventions for Walled-off
Pancreatic Necrosis

Kosuke Minaga
Gastroenterology and Hepatology, Kindai University Faculty of

Medicine, Osaka-Sayama, Japan

In recent years, evidence suggests that a minimally invasive

step-up approach is superior to conventional open necrosectomy,

with decreased rates of the composite end point of major complica-

tions or death among patients with necrotizing pancreatitis and

walled-off necrosis (WON). Since first described in 1992, EUS-

guided transluminal drainage for pancreatic fluid collection has

played a pivotal role and spread worldwide as a minimally invasive

alternative to surgical and percutaneous drainage with reportedly

high technical and clinical success rates. However, the clinical

response rate of the conventional single transluminal gateway tech-

nique with single stenting for treating WON is not satisfactory

(described as 45%–63%). Recently, various techniques, such as

the use of wide-caliber lumen-apposing metal stents, multiple

transluminal gateway technique and direct endoscopic necrosec-

tomy have improved the clinical success rate of endoscopic man-

agement of WON. When conventional EUS fails to depict the

WON reflecting solid necrotic components, contrast-enhanced

EUS may be useful to clearly visualize target lesions and to deci-

sively puncture them. We evaluated the clinical outcomes of the

algorithmic step-up approach based on EUS-guided drainage for

WON. The result shows the step-up approach based on EUS-guided

drainage is an effective strategy for the management of WON,

particularly in patients with serious comorbid conditions or in those

with WON cavity extending to the pelvis, who are difficult to

manage with endoscopy alone. More options, such as surgical ne-

crosectomy should be considered.

In conclusion, EUS-guided intervention has become an essential

treatment method of WON. The development of new dedicated devices

for EUS-guided drainage would help make it a more sophisticated and

promising procedure.

T12-16-IN09
Intraductal Ultrasonography (IDUS) for the
Diagnosis of Biliopancreatic Diseases

Cheuk-Kay Sun, MD

Division of Hepatology and Gastroenterology, Department of Internal

Medicine, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Although endoscopic retrograde cholangiopancreatography (ERCP) is

the diagnostic procedure of choice for patients with pancreatobiliary le-

sions, it is limited in diagnostic accuracy. Intraductal ultrasonography

(IDUS) is an imaging modality having unique characteristics and suitable

for imaging of a narrow ductal cavity, its wall and the neighbouring struc-

tures. As IDUS uses high-frequency ultrasound (20MHz), its image quality

is very high within approximately 2-cm range of radius. The bile duct and

the pancreatic duct, and therefore are good targets for the assessment by

IDUS.Biliopancreatic IDUS ismainly performed through the papilla ofVa-

ter in the same session as endoscopic retrograde cholangiopancreatography

(ERCP). Technically easy, IDUS is a valuable adjunct to endoscopic retro-

grade cholangiography that increases the ability to distinguish malignant

from benign pancreatobiliary lesions.

T12-16-IN10
EUS for Biliary Tract Stricture
Meng-Shun Sun

Gastroenterology, Internal medicine, Yuan’s General Hospital,

Kaohsiung

Biliary and pancreatic diseases are common, but accurate image

diagnosis are often challenging due to the complexities of structures

and locations. There arewide ranges of possible diagnosis of biliary tract
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strictures, including benign and malignant etiologies. Most biliary tract

strictures are of malignant etiologies, such as pancreatic adenocarci-

noma, cholangiocarcinoma, peri-ampullary cancer, gallbladder cancer,

hepatocellular carcinoma, lymphoproliferative diseases, and metastatic

disease. The benign causes of biliary tract stricture include inflamma-

tory stricture, gall stone related Mirizzi’s syndrome, chronic pancrea-

titis, primary scelrosing cholangitis, IgG4-related sclerosing

cholangitis, iatrogenic bile duct injury following cholecystectomy and

choledocholithotmy, and post-transplant strictures. The differentiation

between benign and malignant strictures is very importance. Missing

a diagnosis of malignant biliary stricture may result in delayed operation

and impaired prognosis. However, up to 20% of patients with benign eti-

ologiesmay receive unnecessary operation under the suspicion ofmalig-

nant biliary strictures.

Transabdominal ultrasonography, multi-detector computed tomogra-

phy (MDCT), or magnetic resonance imaging (MRI) are traditionally

used to detect and to differentiate the biliary tract strictures. Endoscopic

retrograde cholangiopancreatography (ERCP) is considered the gold

standard diagnostic and therapeutic method for the biliary strictures.

Endoscopic ultrasound (EUS) is increasingly being used in the evalua-

tion of patients with biliary obstruction, especially for the distal biliary

strictures. It has high sensitivity and accuracy for the diagnosis of malig-

nant biliary tract strictures. EUS guided fine needle aspiration can pro-

vide the tissue diagnosis of biliary stricture, though the puncture tract

seeding and peritoneal seeding is still a topic of concerns. With the

continuing improvement of EUS and the development of accessories,

EUS plays not only a diagnostic tool, but also an interventional modality

to manage of biliary strictures. EUS guided tumor ablation, EUS guided

pain control, EUS guided pancreatico-biliary drainage, and EUS guided

gastrointestinal tract bypass are promising applications of EUS in the

biliary tract strictures.

T12-16-IN11
Expanding Role of US in Diagnosis of Portal
Hypertension and Cirrhotic Complications

Soon Koo Baik, MD, PhD

Department of Internal Medicine, Yonsei University Wonju College of

Medicine, Wonju, South Korea

Color Doppler Ultrasonography (CD-US) has an advantage of

being non-invasiveness, so many attempts to investigate the hemo-

dynamic alterations in cirrhosis and the response to medical treat-

ment of portal hypertension as well as morphologic change of liver

have been made. In particular, any CD-US parameter that could be

a suitable substitute for the invasive current gold standard for as-

sessing portal hypertension by measuring hepatic venous pressure

gradient (HVPG) and hepatic fibrosis evaluated by liver biopsy,

would be highly desirable.

The presence of intrahepatic shunts resulting from portal hypertension

can be helpful to diagnosis of portal hypertension and cirrhosis through

novel characteristic CD-US index. It has been recently suggested that the

extent of abnormality in Doppler hepatic vein (HV) waveform is associated

with degree of HVPG aswell as severity of hepatic fibrosis, and a change in

HV waveform is closely correlated with that in HVPG.

Abnormal flattened HV wave form is thought to be due to hemo-

dynamically blunting the effect of variations in central venous pres-

sure during the cardiac cycle, which is arising from increased HV

inflow via intrahepatic shunts secondary to portal hypertension.

Moreover, under microbubble contrast enhancement, CD-US detec-

tion of decreased hepatic vein transit time due to presence of intra-

hepatic shunts can be useful to assess the severity of portal

hypertension and grade of fibrosis.

However, for being reproducible and accurate, a cooperative training

program of operators with strict examination protocol would be helpful

to reduce the rate of intra-and inter-observer variation.
Consequently, developments of novel CD-US indices and techniques

are ongoing to overcome the limitations of conventional CD-US

methods in diagnosis of portal hypertension and cirrhosis, and some

of them are enough to potentially allow widespread clinical use.

T12-16-IN12
Role of Microbubble-Based Contrast-Enhanced
Ultrasound for the Assessment of Portal Hypertension

Hitoshi Maruyama, MD, PhD

Department of Gastroenterology, Chiba University Graduate School of

Medicine

Given the high incidence of chronic liver diseases, particularly in

Asian Pacific region, diagnosis of portal hypertension (PH) is a key pro-

cess in the daily medical care. The severity of PH is determined by the

portal pressure, which is closely associated with the clinical manifesta-

tions and prognosis of cirrhosis patients. Hepatic venous catheterization

is the only method to assess the hepatic venous pressure gradient

(HVPG), a surrogate marker for directlymeasured portal pressure. How-

ever, because it is an invasive method involving a radiation exposure,

non-invasive markers repeatedly available during the long-term clinical

course are required.

Ultrasound (US) offers non-invasive and real-time evaluations

for an anatomical structures and hemodynamics under physiolog-

ical conditions. It may be the most frequently used imaging tool

in the practical management of cirrhosis patients. Furthermore,

with the development of digital imaging technologies and the avail-

ability of microbubble contrast agents, contrast-enhanced US may

now be the definitive primary modality for detailed evaluation. Ef-

forts have been directed at finding the benefits of this technique for

the severity of liver disease in order to decrease the requirement for

invasive procedures.

With these backgrounds, this presentation shows the recent progress

in the application of contrast-enhanced US as the non-invasive assess-

ment of PH.

T12-16-IN13
Doppler in Portal Hypertension
Antonio Carlos Matteoni de Athayde (Brazil)

Portal hypertension is a frequent complication in patients with

chronic parenchymal liver disease, as can also occur in other entities,

such as portal vein pathology. The B-mode echography demonstrates

the portal vein dilation and the presence of collateral circulation. It is

very important to seek to identify if there is collateral circulation, espe-

cially of the veins responsible for drainage of the lower esophagus,

which will lead to the formation of esophageal varices, whichmay cause

bleeding, a situation that can lead to life risk for the patient. The color

Doppler is very useful to identify presence of flow in the portal vein, di-

rection of the same, and associated with spectral Doppler measure the

velocity, which can help to diagnose portal hypertension in portal veins

of normal caliber. In the collateral circulation the color Doppler reveals

the existence of flow and associated with the spectral Doppler charac-

terize to treat effectively of venous vessels, and also the direction of

the flow.

T12-16-IN14
The Role of Doppler Ultrasound in Cirrhosis
Ja-Der Liang

Gastroenterology and Hepatology, National Taiwan University

Hospital, Taiwan

In clinical hepatology, ultrasound (US) examination is necessary

and widely used tool for disease diagnosis, assessment and moni-

toring. With prevalent viral hepatitis in Taiwan, both conventional
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and color Doppler US are important for liver disease and cirrhosis

evaluation. The change of portal flow, hepatic venous flow (wave

form) and splenoportal index are proved to be correlated with the

severity of liver cirrhosis. Color Doppler US provided important in-

formation about cirrhosis diagnosis, staging and prognosis in liver

cirrhosis.

Besides the parenchymal change, color Doppler US could examine

the hepatic vasculature and identify various kinds of vascular anomaly

and shunts. The detection by color Doppler US of vascular thrombosis

in cirrhosis and in liver cancer vascular invasion are also a key issue

in clinical presentation and management.

T12-16-IN15
Application of Endoscopic Ultrasonography in
Portal Hypertension

Wei-Chih Liao

Division of Gastroenterology, Department of Medicine,Taipei

Municipal Gan-Dau Hospital, Taipei, Taiwan (R.O.C)

Application of endoscopic ultrasonography (EUS) in portal hyper-

tension includes predicting outcome of varices, EUS –guided treatment

for varices and directly portal vein catheterization.

About sixty percentage portal hypertension patients have esophageal

varcies. One third of them may have esophageal varcies bleeding. If un-

treated, the mortality rate is about fifty percent. Para-esophageal varices

and peri-esophageal varices were collateral vessels outside the esopha-

geal lumen. Although never bleeding, they are predictive factors for

outcome of esophageal vaices. Esophageal varices, peri-esophageal

varices and para-esophageal varices can be visualized adequately by

EUS. The severity of peri-esophageal vairvces and para-esophageal

varices shown in EUS is associated with esophageal varices formation.

The peri-esophageal varices and para-esophageal varices in EUS

are proven to be able to predict the efficacy of endoscopic

treatment of esophageal varices, either for primary or secondary

prophylaxis. Recently, studies also show that peri-esophageal varices

and para-esphageal varices in EUS also predict pharmacological

response of esophageal varices.

Free hand gastric varices obliteration by histocryl injection is the

standard care of secondary prophylaxis. The shortcomings of free

hand hisrocyl injection are high rebleeding rate and complications of

embolism. The retrospective data of EUS guided angiotherapy is prom-

ising and showed to have lower rebleeding rate and complication of em-

bolism. Several prospective studies are on going now.

In animal studies, EUS guided portal vein catheterization is a feasible

method. It can be used to measure portal pressure directly and to create

intrahepatic portosystemic shunt.

T12-16-IN16
Spleen: The Forgotten Organ
Kanu Bala

Bangladesh Institute of Ultrasound in Medicine & Research,

University of Science & Technology Chittagong

Since Hippocratic times the role of the spleen has been contro-

versial. Galen called it an organ of mystery. The spleen is to the cir-

culatory system as the lymph nodes are to the lymphatic system. It

is an ingeniously designed filter for the blood and a site of immune

responses to blood-borne antigens. Spleen is a forgotten organ as

because we can survive with a spleen. It is important both in health

and in disease. The more we learn, the more we realize that we are

just scratching on the surface of life. We do not know the whole

story about anything. Because of its protected situation in the

body, clinical evaluation of a normal spleen is often unsatisfactory.

Ultrasonography of the spleen remains a valuable diagnostic tool

for malignancies and benign lesions of the spleen.
T12-16-IN17
CEUS in Crohn’s Disease
Odd Helge Gilja, Prof., MD, PhD

National Centre for Ultrasound in Gastroenterology,

Haukeland University Hospital, Bergen, and Department of

Clinical Medicine, University of Bergen, Norway

Ultrasonography has advanced the diagnostic potential of ultrasound in

the assessment of Crohn’s disease. Ultrasonography is not only a method

used by radiologists, but also a clinical tool that can be applied to evaluate

the patient bedside. The GI wall is most often visualized as a layered struc-

ture normally consisting of 3-9 layers, depending on the frequency applied,

but usually 5 layers are observed. When examining the intestines, it is pref-

erable to use frequencies above 7.5 MHz to enable optimal visualisation of

wall layers, thickened bowel walls and target lesions.

Disease activity in Crohn’s disease using bowel wall thickness

and Doppler measurements as a marker of inflammation can also

be obtained by ultrasound. By adding CEUS, enhancement in

different wall layers can be evaluated and quantified in Crohn’s dis-

ease and this correlates to clinical activity index (CDAI) with good

sensitivity and specificity. Quantitative measurements of bowel

enhancement obtained by CEUS also correlate with severity grade

determined at endoscopy.

In patients with a stricture of the bowel and resultant bowel

obstruction, it is important to determine if there is active inflamma-

tion at the site of stricture or if the obstructed segment is fibrotic.

Preliminary studies indicate that CEUS appears to be useful in

the recognition of a cicatricial stenosis in patients with Crohn’s dis-

ease. Using CEUS, the active inflammatory components will

enhance whereas the fibrotic stricture will enhance less.

Distinguishing abscesses from inflammatory infiltrates is an impor-

tant clinical task in the management of Crohn’s disease. If the tissue

close to an affected bowel loop is completely devoid of microbubble sig-

nals, most likely this lesion represents avascular abscesses rather than

inflammatory infiltrates. In the upcoming update of EFSUMB guide-

lines on CEUS, new indications are monitoring of treatment response

and follow-up of transplanted patients.

In conclusion, CEUS is a useful clinical tool in the management of

patients with Crohn’s disease, particularly to estimate disease activity

and to diagnose complications.

T12-16-IN18
Emergency Medicine in GI Tract
Adrian Goudie

Fiona Stanley Hospital & King Edward Hospital for

Women, Australia

In addition to procedural guidance, diagnostic ultrasound is increas-

ingly used within the emergency department for a wide range of condi-

tions. Ocular, lung, cardiac, abdominal, genitourinary, vascular and

musculo-skeletal ultrasound is now routinely performed in emergency

departments around theworld. This talk will discuss both the similarities

and differences to ultrasound performed in imaging departments and

give examples of both the range and utility of ultrasound in the emer-

gency department, and the challenges faced in training emergency prac-

titioners in this modality.

T12-16-IN19
Advanced Endoscopic Ultrasound Techniques:
Elastography, Contrast-Enhancement, Confocal Laser

Endomicroscopy, etc.

Adrian S�aftoiu

Research Center of Gastroenterology and Hepatology, University of

Medicine and Pharmacy Craiova, Romania
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Endoscopic ultrasound (EUS) has recently evolved through techno-

logical improvement of equipment, with a major clinical impact in

pancreatic diseases.

State-of-the-art EUS equipment now includes real-time sono-elas-

tography, which might be useful for better characterization of lesions

and increased accuracy of differential diagnosis. Contrast-enhanced

EUS imaging is also available, being used already for the differential

diagnosis of focal pancreatic masses. The recent development of low

mechanical index contrast harmonic EUS imaging offers hope for

improved diagnosis, staging and monitoring of anti-angiogenic treat-

ment. 3D-EUS techniques can be applied to enhance the spatial under-

standing of EUS anatomy, especially for improved staging of tumors,

obtained through a better assessment of the relationship with major sur-

rounding vessels.

Despite the progress gained through all these imaging tech-

niques, they cannot replace cytological or histological diagnosis.

However, real-time optical histological diagnosis can be recently

achieved through the use of single-fiber confocal laser endomicro-

scopy techniques placed under real-time EUS-guidance through a

19G needle. The term ‘‘optical biopsy’’ is thus defined as a method

that uses light to enable visualization of tissue details and thus

allow the operator to make an instant diagnosis, which was previ-

ously available only by histology or cytology. Most of these tech-

niques might generate a huge advantage through usage of

molecular imaging approaches based on various targeted fluores-

cent molecules, thus allowing disease- and patient-specific targeted

treatment, as well as follow-up of specific effects of the treatment.

The term ‘‘translational imaging’’ was further coined to describe

the availability of various techniques that might simultaneously

offer structural and functional information at subcellular resolu-

tions, while being translated into current clinical practice.

T12-16-IN20
Vascular Assessment of Gastrointestinal Tracts by
Color Doppler Ultrasound

Ren-Jow Liang

Department of Gastroenterology, En Chu Kong Hospital,

Taipei, Taiwan

Transabdominal ultrasound(US) may be regarded as the first im-

aging procedure for the diagnostic work-up and follow-up of gas-

trointestinal(GI) tract disease in clinical practice. Unlike

computed tomography(CT) and magnetic resonance imaging(MRI),

it provides an available, noninvasive, inexpensive method for eval-

uating the gut without the use of ionizing radiation. Color Doppler

US(CDUS) can yield useful information about blood flow in

splanchnic vasculature, the bowel wall and its supporting mesen-

tery when used in conjunction with gray-scale US finding and clin-

ical symptoms.

For splanchnic vasculature, CDUS can be applied in the diagnosis of

portal hypertension-related gastric or duodenal varices and cavernous

transformation, midgut malrotation, abdominal aortic dissecting aneu-

rysm, mesenteric ischemia/ aeroportia and arterial-venous shunting.

For intramural vasculature, CDUS with state-of-the-art imaging equi-

pment(eg. Superb microvascular image) allows sensitive detection of

blood flow in the abnormal bowel wall. Hypervascularization in disease

activity of inflammatory bowel disease, infection/inflammation process

(eg. bacterial/TB enterocolitis, pseudomembranous colitis, diverticu-

litis) and abdominal mass (eg. colon cancer, gastrointestinal stromal tu-

mor, actinomycosis, hematoma) can be evaluated by CDUS. Viability of

bowel loops can also be evaluated by CDUS and lack or decrease of

bowel Doppler signal suggests impending vascular insufficiency (eg.

incarcerated hernia, strangulation of bowel, intussusceptions). Dimin-

ished vascularity is a specific, although probably not sensitive, sign of

bowel ischemia.
Although gray-scale US with CDUS should not be considered a

replacement of CT/MRI, there is value in a multimodality imaging

approach when assessing and following up patients with acute and sub-

acute abdominal symptoms. In this talk, the characteristic sonographic

features of the GI disorders will be demonstrated by static images and

dynamic cine clips.

Free paper

OPT12-001
The Effectiveness of Noninvasive Transabdominal
Ultrasound Evaluation in the Diagnosis of Sinusoidal

Obstruction Syndrome after Hematopoietic Stem Cell

Transplantation

Mutsumi Nishida,1 Kaoru Kahata,2 Megumi Sato,3 Yusuke Kudo,1

Satomi Omotehara,1 Takahito Iwai,1 Akihiro Iguchi,4 Junichi Sugita,2

Takanori Teshima,2 Chikara Shimizu5

1Division of Laboratory and Transfusion Medicine / Diagnostic Center

for Sonography, Hokkaido University Hospital, Japan, 2Department of

Hematology, Hokkaido University Graduate School of Medicine,
3Department of Radiological Technology/ Diagnostic Center for

Sonography, Hokkaido University Hospital, 4Department of Pediatrics,

Hokkaido University Hospital, 5Division of Laboratory and Transfusion

Medicine, Hokkaido University Hospital

Objectives: Sinusoidal obstruction syndrome (SOS) is one of the com-

plications after hematopoietic stem cell transplantation (HSCT). The

widely used clinical criteria can efficiently diagnose SOS, but cannot

determine the severity or assess the treatment response. To address the

issues, we propose a new transabdominal ultrasound (US) scoring sys-

tem of SOS.

Methods: From 2008 to 2013, 113 patients underwent HSCT were

enrolled in the study. The patients were scored by three factors in US

findings: gall bladder wall thickness, existence of ascites, and appear-

ance of blood flow signal in paraumbilical vein. We further assessed

the effectiveness of the addition of some liver function tests to the US

scoring. Statistical analysis was performed by t-test (P,0.05).

Results: Ten patients were diagnosed as SOS (7.5%) by clinical

criteria. The US SOS score (mean6SD) of SOS-group and non-

SOS-group were 3.661.1 and 0.660.8, respectively (P,0.01).

The most effective cut off value was 3 (area under the receiver

operating characteristic curve: 0.95). When total bilirubin level

(no less than 1.0 mg/dl) was included in the score, specificity, ac-

curacy, and negative predictive value were improved. Furthermore,

the US scores were elevated prior to diagnosis in some cases, which

suggests the US scoring system is useful for diagnosis in early

stage. Other parameters didn’t contribute to SOS diagnosis in com-

bination with US scoring. More analysis is needed to demonstrate

the correlation with severity and outcomes.

Conclusions:Our US SOS scoring system is effective in making a diag-

nosis of SOS, especially in combination with bilirubin levels.

OPT12-002
Measurement of Ultrasound Attenuation for
Quantifying Amount ff Fat in Chronic Liver Disease

Takuma Oguri,1 Naohisa Kamiyama,1 Hidekatsu Kuroda,2

Sachiyo Noguchi,1 Yuko Kanayama,1 Tamami Abe,2 Yudai Fujiwara,2

Yuriko Mikami,2 Yasuhiro Takigawa2

1Department of Ultrasound General Imaging, GE Healthcare, Japan,
2Department of Internal Medicine, Division of Hepatology, Iwate

Medical University

Objectives: Several studies about the evaluation of steatosis based

on ultrasound attenuation measured by using ultrasound scanners
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have been reported (Fujii Y. et al, 2002, Kanayama Y. et al, 2013).

However, some more investigations seem to be needed toward

the practical use. CAP (controlled attenuation parameters),

installed in Fibroscan (Echosens) is an example of practical use,

but it is not a genre of imaging modality, also requires a dedicated

probe. In this study, we tried to measure ultrasound attenuation

from B-mode-based RF signals taken by a conventional ultrasound

scanner.

Methods: RF signals for 125 consecutive chronic liver disease

(CLD) patients who underwent liver biopsy on the same day were

acquired at transmission and reception frequency of 4.0 MHz. Ul-

trasound scanner used was LOGIQ E9 (GE Healthcare) with a

3.5 MHz convex probe (C1-6-D). Steatosis and liver fibrosis were

staged and graded during the pathological analysis of bioptic spec-

imens. Steatosis was categorized as S0: , 5%; S1: 5-33%; S2: 34-

66%; or S3: $ 67%. Attenuation coefficient (AC) [dB/cm/MHz] of

a region of interest (ROI) was measured from the RF signals of the

corresponding B-mode image. As the calculation method, first we

compensated the envelope of the signal with the reference signals

taken from a reference agar-graphite phantom with known

attenuation (SONO403, Gammex Inc., 0.560.05 dB/cm/MHz).

This procedure can eliminate complicity of the beam shape due

to the focal ultrasound. Secondly, we measured AC by calculating

a slope of the signal envelope compensated. A position of the

ROI was selected manually by an operator to avoid the diaphragm

or large vessels. The slope was calculated by least squire method.

Results: The mean and standard deviation of attenuation coefficient

values in steatosis stages S0 (n 5 52), S1 (n 5 45), S2 (n 5 20),

and S3 (n 5 9) were 0.4760.08, 0.5660.08, 0.6760.06, and

0.7360.08 dB/cm/MHz, respectively. The mean of AC values

demonstrated a stepwise increase with increasing severity of steato-

sis (P , 0.0001). A significant correlation between AC and the

percentage steatosis was found (r 5 0.81, P , 0.0001). On the

other hand, the mean and standard deviation of AC values in liver

fibrosis grades F0 (n 5 16), F1 (n 5 14), F2 (n 5 13), F3 (n 5 3),

and F4 (n 5 21) were 0.4960.07, 0.4760.10, 0.4660.11,

0.5060.02, and 0.5260.06 dB/cm/MHz. A significant correlation

between AC and the percentage liver fibrosis wasn’t found (r 5
-0.03, P . 0.5).

Conclusions:Attenuation coefficient measured from B-mode-based RF

signals demonstrated a stepwise increase with increasing severity of

steatosis and had a strong correlation with the percentage steatosis.

On the other hand, AC much less correlated with the percentage liver

fibrosis. B-mode images are thought to be a good assistance for the mea-

surement. We conclude that our method is useful for a quantifying

amount of fat in CLD.

OPT12-003
Sonography of Inflammatory Bowel Disease (IBD)
in Early State of Ultrasound Knowledge - Reasonable or

Intimidating?

Thomas Amelang,1 Natalie Herth,1 Oliver Schr€oder,1 David Heftrig2

1Department of Internal Medicine, B€urgerhospital Frankfurt, Germany,
2Department of Radiology, Klinikum H€ochst

Objectives: Gastrointestinal ultrasound is one of the most difficult

techniques to learn in sonographic imaging. Therefore, gastrointes-

tinal ultrasound is no longer listed under the basic but advanced sec-

tion in German ultrasound training courses. This poses the question,

whether an introduction into the complex ultrasound imaging tech-

nique of gastrointestinal tract, in particular IBD, should only be

reserved for advanced sonographers.

Methods: In this pilot study, 57 pathologic findings of IBD (e.g. wall

thickening, fistula, stenosis, bowel obstruction, abscesses) were show-

cased to a total of 20 ultrasound novices during one year. A practical
training to replicate those findings followed. Particular emphasis was

placed on imparting knowledge on filtering patients upon sonographic

findings who need to undergo further radiologic imaging and/or surgical

intervention. Finally, the novices were asked, whether the training ses-

sions increased their willingness to keep learning ultrasound or rather

made them feel intimidated.

Results: 57 cases of IBD were demonstrated to the novices, 37 wall

thickened intestinal walls, 7 abscesses, 3 fistulas and 10 stenosis,

whereas two of them had acute bowel obstruction that required

rash surgical intervention. In total, 88% of the demonstrated sono-

graphic findings could be replicated. All cases, that needed further

radiologic imaging and/or surgical interventions were identified. 19

out of 20 sonographic beginners stated to be more motivated to

apply gastrointestinal ultrasound in their daily routine.

Conclusions: Doing hands-on, practical trainings on detecting

sonographic findings in patients with IBD early-on, seems to

boost the novice’s interest in ultrasound imaging and increase their

willingness of future learning rather than to intimidate them.

OPT12-004
Real-Time Fusion Imaging of Ultrasound and CT
for Chest Wall Liposarcoma via Automatic Liver

Registration as an Anchor

Shen-Yung Wang

Division of Gastroenterology, Department of Medicine, MacKay

Memorial Hospital, Taiwan

Objectives: Real-time fusion imaging can reconstruct pre-acquired

CT or MR and fuse them with ultrasound to simultaneously display

ultrasound and its corresponding CT or MR images. This method

has been widely reported in the diagnosis and intervention of focal

liver lesions, and its use has been demonstrated by studies for dis-

eases of breast, extremities, and prostate. Recently, automatic

registration can use algorithms to automatically extract 3D spatial

coordinates from liver vasculature or surface contour, and simplify

the work for a precise imaging fusion of liver. Liposarcoma is one

of the most common soft tissue tumors but its involvement of chest

wall is rare. Complete resection is usually considered the treatment

of choice for liposarcoma to minimize local recurrence. However,

precise preoperative localization can be challenging for inconspic-

uous lesions in chest wall.

Methods: Pre-acquired contrast enhanced CT from chest to liver was

imported, processed, and reconstructed by the ultrasound machine

(EPIQ 7, Philips). A manual sweep with the ultrasound transducer

(C9-2, Philips) was performed to acquire a partial liver volume. The

shapes of the diaphragm and liver surface were extracted, and then auto-

matically aligned with that from the CT volume. Then real-time ultra-

sound was performed in conjunction with fused CT images to

characterize chest wall lesions.

Results: A 61-year-old man with history of liposarcoma was presented

with recurrence in right posterior chest wall. He had multiple resections

for repeated recurrence in the trunk where the skin surface was exten-

sively scarred. Fusion imaging with automatic registration was attemp-

ted. Real-time fusion imaging of ultrasound and CT revealed two

hypoechoic nodules in the chest wall. The locations of recurrence

were marked on the skin. The tumors were successfully exposed and

removed upon exploration at the marks. The histopathological findings

suggested that the removed chest wall tumors were dedifferentiated

liposarcoma.

Conclusions: This case demonstrates success of fusion imaging with ul-

trasound and CT for chest wall liposarcoma. The novel use of automatic

liver registration as an anchor point for fusion is a feasible approach to

identify chest wall soft tissue tumors. This method can be helpful in

characterizing inconspicuous chest wall lesions and providing precise

guides for further intervention.
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OPT12-005
Algorithmic Approaches to the Diagnosis of
Gallbladder Intraluminal Lesions on Ultrasonography

Chia-Hung Wu,1 Yukun Luo,2 Xiang Fei,2 Yi-Hong Chou,1

Hong-Jen Chiou,1 Hsin-Kai Wang,1 Yi-Chen Lai,1 Yung-Hui Lin,1

Chui-Mei Tiu,1 Jane Wang1

1Department of Radiology, Taipei Veterans General Hospital, Taiwan,
2Department of Ultrasound, The General Hospital of People’s

Liberation Army, Beijing, China

Objectives: To summarize the algorithmic approach to the diagnosis of

polypoid lesions of the gallbladder on ultrasonography.

Methods: We reviewed the imaging database from the picture

archiving and communication system (PACS) in our hospital.

After extensive literature review, typical ultrosonographic charac-

teristics with pathological diagnosis were categorized according

to the proposed algorithmic approaches flowchart. Our recent

experiences in contrast-enhanced ultrasonography are also

described.

Results: Polypoid lesions of the gallbladder are common findings at

abdominal ultrasonography. The term ‘‘polypoid’’ is defined as a

focal elevation or a protrusion into the gallbladder lumen from

the wall. However, not all polypoid lesions are malignant. In fact,

most of the incidentally found polypoid lesions in the gallbladder

are benign. Since most malignant tumors in the gallbladder are

asymptomatic and usually diagnosed when advanced, differentia-

tion between malignancy and benignity is crucial. Mellnick VM,

et al. classified different spectrums of the gallbladder lesions into

pseudotumors, benign tumors and malignant tumors. To evaluate

a gallbladder polypoid lesion on ultrasonography, we suggest to

confirm a ‘‘true’’ polypoid lesion first. After a ‘‘true’’ polypoid

lesion is established, the next step is to distinguish pseudotumors

from true tumor lesions. Finally, the differential diagnoses should

be grouped into benign and malignant tumors separately. Several

clinical factors have also been described to aid the differential diag-

nosis, including age, comobilidities and presence of clinical symp-

toms. The algorithmic diagnostic approach of gallbladder polypoid

lesions is addressed.

Conclusions: Ultrasonography is the first-line diagnostic tool for gall-

bladder polypoid lesions. It is important for radiologists to understand

imaging characteristics of these lesions.

OPT12-006
Utility Of Endoanal Ultrasound In Evaluation of
Patients with Anorectal Abscess

Hae Jeong Jeon,1 Mi Hye Yu,1 Hee Sun Park,1 Young Jun Kim,1

Sung Il Jung,1 Sang Woo Park,1 Ung Chae Park2

1Department of Radiology, Konkuk University, School of Medicine,

South Korea, 2Department of General Surgery, School of Medicine

Konkuk University

Objectives: Study was to assess the accuracy of endoanal ultrasonogra-

phy for preoperative assessment of anorectal abscess(ARA) with refer-

ence to the types. Specifically, availability as a surveillance tool to

monitor the residual or missed secondary(daughter) abscess after pri-

mary operation, was evaluated.

Methods: 283 patients with ARA had the operation. All patients

underwent pre and post-operative physical examination and

endoanal ultrasonography. Agreement between the physical and

endosonographic findings and the surgical findings were

evaluated with reference to 4 types of classification; perianal(PA),

ischiorectal(IR), intersphincteric(IS), supralevator(SL) type of

abscesses. The changes and differences in findings of endosono-
graphic assessment between pre and post-operative periods were

also evaluated.

Results: The incidence of the sonographic subtypes were; PA5
178(62.9%); IR5 68(24.0%); IS5 20(7.1%); SL type5 17(6.0%).

Overall accuracy of ultrasonography was significantly higher than

that of physical examination in detecting the primary abscess (92.8%

vs. 83.0%, respectively, p, 0.01). The accuracy was as follows: sensi-

tivity, 95 percent; specificity, 68 percent; positive predictive value, 91

percent; negative predictive value, 65 percent. Localization of IR type

with horseshoe extension(n514) and distantly positioned SL

type(n510) were attributed to the low value of specificity and negative

prediction.

Conclusions: Endoanal ultrasonography is reliable and useful for

pre and post-operative localization and assessment of ARA.

Specifically, endoanal ultrasound quickly gained usefulness for

monitoring residual or missed secondary abscess pocket after pri-

mary operation.

OPT12-007
Local Phase-Based Anisotropic Diffusion for
Speckle Reduction

Hai Zhang,1 Wangming Wei2

1Department of Ultrasound Image, Department of Ultrasonography

Image, Shenzhen People’s Hospital, The Second Affiliated Hospital of

Jinan University Guangdong, China, 2Shenzhen Institutes of Advanced

Technology, Chinese Academy of Sciences

Objectives: Speckle in ultrasound images could be a useful pattern

for tracking important structures, such as dilatate bile ducts and

gallbladder, polycystic liver and multiple large hydatid cysts of

liver, but may also be an annoying noise that degrades the image

quality. This paper proposes an adaptive diffusion process to

enhance the quality of ultrasound images by reducing the speckle

noise while simultaneously preserving the features in the image,

so as to simplify the use of ultrasound images in clinical diagnosis

and therapy.

Methods:We incorporate a local phase-based edge detector, called

feature asymmetry (FA), into the forward-and-backward diffusion.

Unlike intensity-based operators, the FA measurement is theoreti-

cally intensity-invariant and it can effectively discriminate the

edges from noise even if they have similar gradient. Attributing

to this property, forward diffusion is promoted in speckled regions

while smoothing is prohibited on the edges, resulting in feature pre-

serving speckle reduction. Meanwhile, the backward diffusion in

the proposed method can better protect the intensity contrasts of

different features by reserving the diffusion process happened at

features. In addition, the parameters involved are automatically

computed in order to enhance the robustness of our method so

that it can be adapted to different images without repetitive param-

eter tuning.

Results:We validate the performance of the proposed method with

many clinical ultrasound images, and evaluate the segmentation

accuracies on the despeckled results. Specifically, we compare

our method with several state-of-the-art speckle reduction

filters: SRAD, OBNLM, SUSAN AD and ADLG. Experimental re-

sults show that our method greatly reduces the noise and best

preserves the boundaries of important structures. Furthermore, the

segmentation results on despeckled images are evaluated with

two widely used metrics: Hausdorff distance (HD) and average

minimum Euclidean distance (AMED). Small values of HD and

AMED indicate high segmentation accuracy. As can be seen in

the experiments, our method achieves the lowest values of HD

and AMED measurements, indicating best performance.
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Conclusions: In this paper, we propose a new variant of anisotropic

diffusion for speckle reduction by integrating a local phase-based

edge detector to guide the diffusion processing. Our method can sup-

press the noise andmaintain the features in the image as the FAmeasure-

ment can guide the forward-and-backward diffusion to perform

despeckling adaptively. The robustness of the proposed method is

further improved by automatically computing the parameters that affect

the performance.

OPT12-008
Sonographic Findings of Xanthogranulomatous
Cholecystitis: A Pictorial Review

Tan Gaik Mooi, Teo Si Min, Low Su Chong Albert, Lim Sze Ying

Department of Diagnostic Radiology, Singapore General Hospital,

Singapore

Objectives: Xanthogranulomatous cholecystitis(XGC) is a rare inflam-

matory disease of the gallbladder characterised by a focal or diffuse

destructive inflammatory process, with accumulation of acute and

chronic inflammatory cells, fibrous tissues, and lipid laden macro-

phages. Its significance lies in the fact that it is a benign disease that

is difficult to differentiate from gallbladder carcinoma which has a

poor prognosis.1 Ultrasound nevertheless is a useful screening tool for

suspected gallbladder pathology.The purpose of this exhibit is to:1.

Describe the sonographic appearances of XGC and2. Present the corre-

sponding CT, MRI or histological findings, with a review of the

literature.

Methods: We identified six cases of XGC with ultrasound in our insti-

tution between August 2009 and April 2017, five of which were

confirmed on histology and one diagnosed based on serial imaging. A

review of the literature was also made.

Results: Focal or diffuse thickening of gallbladder wall as well as co-ex-

istence of gallstones, was seen in all cases, which concurred with those

reported in the literature. We observed marked gallbladder mural thick-

ening of. 10mm thick with hypoechoic intramural nodules in all cases.

The mural thickening could be symmetrical or asymmetrical, with var-

ied degrees of echogenicity.

Conclusions: While the diagnosis of XGC remains challenging on im-

aging, a better understanding of its sonographic appearances will in-

crease its awareness and potentially enable a more accurate

preoperative diagnosis that is essential in surgical planning and better

patient outcome.

OPT12-009
Diagnosis of Pancreatic Neuroendocrine Tumors
with Endoscopic Ultrasound - A Rare Case of Multiple

Endocrine Neoplasia Type 1 (Men-1 Syndrome)

Chen-Wang Chang, Hsaing-Hung Lin, Cheng-Hsin Chu,

Horng-Yuan Wang, Ming-Jen Chen

Department of Gastroenterology and Hepatology, MacKay Memorial

Hospital, Taiwan

Objectives: Pancreatic neuroendocrine tumors (PNETs), one ofMEN 1,

is a rare disease. Early diagnosis of PNETs is difficult.

Methods: A case of PNETs was included.

Results: A 54-year-old female was a patient with past history of

type 2 DM, hypertension for a long time and regular follow up in

our hospital. Her mother also had past medical history of rectal

adenocarcinoma post surgical resection and advanced pancreatic

adenocarcinoma post gastrojejunostomy. Seven years ago, she had

abdominal fullness and abdomen l ultrasound revealed an anechoic

lesion about 5.8mm in the pancreatic head. Abdominal computed

tomography showed several subcentimeter low densities at pancre-
atic head and body and pancreatic cysts was impressed. However,

the size of the pancreatic cystic lesions increased and up to

1.3cm in abdominal CT. CA 199 1.05 U/mL and CEA 2.11 ng/

mL were found. Endoscopic Ultrasound showed multiple anechoic

to hypoechoic nodule in the pancreas, size up to 12.8x10.9 mm and

pancreatic neuroendocrine tumors was diagnosed after fine needle

aspiration. Two hyperfunctioning parathyroid glands in parathyroid

scan and a pituitary microadenoma (5*7mm) were also found in the

patient. Thus multiple endocrine neoplasia type 1 (MEN 1) was

diagnosed.

Conclusions: MEN 1 is a rare disorder that causes tumors in the

endocrine glands and parts of the GI tract. The tumors are usually

benign. A mutation in a tumor suppressor gene on chromosome

11q13, leads to hyperplastic and neoplastic disorders of endocrine

organs, including the parathyroid gland (95 %), anterior pituitary

gland (30%), and pancreas. Pancreatic neuroendocrine tumors

(PNETs) are found in 30%– 75% of patients with MEN1 and are

most often nonfunctional. An early diagnosis and timely

intervention is thought to lead to a better long-term outcome. Endo-

scopic ultrasound (EUS) is the most sensitive tool to screen for

PNETs and enables visualization of small lesions, like our

case, that are frequently missed with computed tomography,

magnetic resonance imaging (MRI), or somatostatin receptor scin-

tigraphy.

OPT12-010
Spectrum of Ultrasound Findings of Premalignant
Cholangiocarcinomas

Surachate Siripongsakun, Sirachat Vidhyarkorn

Department of Diagnostic Radiology, Chulabhorn Hospital, Thailand

Objectives: To study spectrum of sonographic findings of cholan-

giocarcinoma premalignant lesions including Biliary Intraepithelial

Neoplasm (Bil-IN) and Intraductal Papillary Neoplasm of Biliary

tract (IPNB).

Methods: Ultrasonography (US) finding of the pathologic proved

Bil-IN and IPNB are collected and analyzed from our ongoing

cohort of cholangiocarcinoma surveillance program at Ban-Luang

districted, Nan province, Northern Thailand, which involves

4,200 populations who are age between 30-60 in Ban Luang dis-

trict. Liver ultrasonography is performed every 6 months for cancer

detection and the patient with abnormal finding will be sent for CT/

MRI/MRCP studies and subsequently surgery for cholangiocarci-

noma suspicious lesions.

Results:At present of 4 years surveillance period, there are 7 and 6

cases of premalignant lesions proved cases of Bil-IN and IPNB

respectively. US finding of Bil-IN includes focal bile duct narrow-

ing without mass, cystic dilatation peripheral bile duct and focal

bile duct obstruction associated with parasitic egg or cell debri-

s.IPNB presents as focal bile duct dilatation without cause of

obstruction, complex cystic lesion with demonstrable connection

to biliary system orintraductal nodule which all of them are hyper-

echogenic. The echogenic nodule from IPNB may present at

tubular-shaped due to bile ductal alignment.

Conclusions: US findings of premalignant lesions of cholangiocar-

cioma varies andmajority non-specific. Understanding disease spectrum

of premalignant cholangiocarcioma lesions on US may help improve

early detection.

OPT12-011
Pancreas Ultrasound among Young Adult Diabetes
Melitus Type II with Abdominal Tuberculosis

Maria Goretti Ametembun
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Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound finding of young adult (18-35 years)

diabetes melitus type II with lung and abdominal tuberculosis had ever

severe epigastric pain and vomiting history suspected acute pancreatitis

and complained dyspeptic syndrome for years.

Methods: This descriptive study conducted at Stela Maris Hospital

and Lukas Hilisimetano Government Hospital South Nias, North

Sumatera from April-July 2015. Data were abstracted from medical

records of diabetes melitus type II patients who were known as dia-

betic since 18-35 years old; with abdominal and pulmonary tuber-

culosis. Clinical diagnosis and ultrasound was examined with b/w

ultrasound and convex probe by one certified ultrasound internal

medicine specialist.

Results: N526, 17(65,4%) female and 9(34,6%) male, with recur-

rent epigastric pain history, some with chronic recurrent bouts of

epigastric pain radiating to the back, nausea, anorexia, abdominal

distension, vomiting, chronic diarrhoea, with/ without underweight.

All patients with pulmonary TB (positive X ray, negative micro-

scopic smear sputum), peritoneal dry type and small bowel tubercu-

losis. Amilase and lipase were not available. Pancreas ultrasound

finding were heterogeneous hyperechoic, focal/segmental/diffuse

hyperechoic lesion, irregular pancreatic margin with normal or

decreased pancreas size, in addition of some irregular oval/round

lesions (patchy hyperechoic non-shadowing with an irregular rim

of lower echodensity).

Conclusions: Ultrasound finding of pancreas among young adult dia-

betes melitus type II with abdominal tuberculosis suspected a chronic

tuberculosis process of pancreatitis.

OPT12-012
Is There Consensus among Sonographers and
Radiologists in Grading Fatty Liver Disease

and Detecting Liver Pathological Features in

B-Mode Images?

David Sheng Liang Yang,1 Michal Schneider,2 Paul Lombardo2

1Department of Ultrasound, Canberra Imaging Group, Australia,
2Department of Medical Imaging and Radiation Sciences, Monash

University

Objectives: Hepatic steatosis is the leading cause of chronic liver dis-

ease. Reliable detection and staging of liver disease using ultrasound

is important to facilitate diagnosis and treatment. The aim of this study

was to evaluate the interobserver agreement between trainee sonogra-

phers, qualified sonographers and radiologists in grading non-alcoholic

fatty liver disease (NAFLD) and detecting common liver pathological

features on B-mode images.

Methods: 150 B-mode liver ultrasound images from 50 adult patients

referred for abdominal ultrasound were obtained retrospectively from

a PACS system. The images were independently graded for the severity

of hepatic steatosis (normal, mild, moderate or severe) and the detection

of incidental findings, focal fatty sparing, liver surface irregularity and

rounded liver edge (present or absent) by 17 qualified, six trainee sonog-

raphers and six radiologists. Fleiss’ kappa statistic was used to calculate

interobserver agreement.

Results: The interobserver agreement rates among trainee sonographers

for the detection of incidental findings, focal fatty sparing, liver surface

irregularity and rounded liver edge were: k 5 0.243, 0.486, 0.155 and

0.079 respectively. Among qualified sonographers, the agreement rates

were: k 5 0.323, 0.428, 0.167 and 0.152 respectively. Among radiolo-

gists, the agreement rates were: k 5 0.156, 0.266, 0.015 and 0.154

respectively.

Conclusions: Visual assessment of NAFLD and common liver pathol-

ogy in B-mode imaging has low interobserver agreement among sonog-
raphers and radiologists. The low agreement levels are likely caused by a

lack of standardised assessment criteria. The development of standar-

dised criteria for staging common liver pathological features are recom-

mended.

OPT12-013
Motion Mode Abdominal Ultrasonography for
Hepatic Portal Vein Gas Detection: The Meteor

Shower Sign

Keng-Wei Liang, Teng-Fu Tsao, Jhih-Wei Chen, Hsin-Hui Huang,

Yeu-Sheng Tyan

Department of Medical Imaging, Chung Shan Medical University

Hospital, Taiwan

Objectives: The detection of hepatic portal vein gas is well-established

in the bright mode ultrasonography. This method, however, may need

patient cooperation and need to be recorded with multiple image frames,

or by a cine technique. Herein, we introduce a novel solution to detect

hepatic portal vein gas by the motion mode ultrasonography in two

cases.

Methods: Case report and literature review.

Results: The first case involved an 87-year-old male with altered mental

status. The second case involved a 68-year-old male who complained

periumbilical pain and gross hematuria. In both cases, hepatic portal

vein gas were recognized as various oblique direction linear echogenic-

ities (the meteor shower sign) on the motion mode ultrasonography, and

were also noted by the computed tomography and the bright mode ultra-

sonography with cine images.

Conclusions:The two cases illustrate that the meteor shower sign on the

motion mode ultrasonography can depict flowing air bubbles in the por-

tal vein and is useful in clinical applications.

OPT12-014
The Role of Us in Masses in the Groin. Report of a
Case and Review of the Literature

Cathrine Lorentzen,1 Torben Lorentzen,2 Tina Prangsgaard3

1Department of Oncology, Herlev Hospital, Univeristy of Copenhagen,

Denmark, 2Department of Gastric Surgery, Ultrasound Division, Herlev

Hospital, Univeristy of Copenhagen, 3Department of Pathology, Herlev

Hospital, Univeristy of Copenhagen

Objectives: Ectopic decidual reaction has been described in various

intraperitoneal locations. We present a case of unusual ectopic decidual

reaction in the groin mimicking inguinal lymphoma on ultrasound in a

pregnant woman. The role of US in masses in the groin will furthermore

be presented.

Methods: Case report and literature review.

Results: A pregnant woman presented with a lump in the groin. US

of the groin showed a 2.5-cm hypoechoic, well-demarcated, homo-

geneous mass located subcutaneously. The mass was vascular on

color Doppler examination; thus, a non-vascular mass (i.e. a cyst

or a hematoma) could be excluded. The finding was interpreted

as a pathologic lymph node (reactive or malignant). US-guided

1.2 mm (18 gauge) Tru-Cut biopsies were taken from the mass un-

der local anesthetic. Histologic examination revealed decidualized

tissue consisting of diffusely arranged polyhedral cells with abun-

dant eosinophilic cytoplasm and round inconspicuous nuclei,

some with nucleoli. The findings were characteristic for ectopic

decidua. Three-month post-delivery US scan showed that the

mass had shrunk to 1.3 cm. It was not palpable anymore. The pa-

tient was managed conservatively, and no further follow-up was

required.

Conclusions:US has a great role in diagnosing masses in the groin. The

use of Color Doppler and US contrast will be discussed together with the

use of US-guided biopsy and puncture/drainage.
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OPT12-015
Sonographic-Guided Percutaneous Transhepatic
Biliary Drainage aia Peripheral Access: Evaluation of

Safety and Technical Efficacy

Chang-Hsien Liu, Chih-Yung Yu, Wei-Chou Chang

Department of Radiology, Tri-Service General Hospital, Taiwan

Objectives: Biliary drainage is an important technique for decompres-

sion in biliary obstruction, regardless of what causes of obstruction.

Percutaneous transhepatic biliary drainage is the first choice for the in-

terventional radiological procedure for treatment of obstructive jaun-

dice. The purpose of this study was to evaluate the safety and efficacy

of percutaneous transhepatic biliary drainage via peripheral access un-

der sonographic guidance for treatment of obstructive jaundice.

Methods: We retrospectively reviewed 61 percutaneous transhepatic

biliary drainage procedures in 58 patients with obstructive jaundice

over a 2 year period. All patients underwent percutaneous transhepatic

biliary drainage under sonographic guidance. The efficacy of this tech-

nique was defined as inserted drainage tube enabling adequate bile

drainage and decreased the value of bilirubin.

Results: Fifty seven patients (98.3%) had successful percutaneous

transhepatic biliary drainage under sonographic guidance via peripheral

access. Percutaneous transhepatic biliary drainage procedure was suc-

cessfully achieved in 45 (97.8%) procedures via right lobe liver

approach and 15 (100%) procedures via left lobe liver approach. The

mean number of puncture per patient was 3.50 (range, 1–10). The value

of total bilirubin of all patients was decreased within three days after

procedure. There were four minor complications (6.6%, 4/61) without

further treatment.

Conclusions: Percutaneous transhepatic biliary drainage via peripheral

access under sonographic guidance is a safe and effective treatment of

patients with obstructive jaundice.

OPT12-016
Full-Automatic Image Fusion of Real-Time
Ultrasound and MR/CT Images for Radiofrequency

Ablation of Hepatic Malignancies

Moon Hyung Choi, Joon Il Choi, Young Joon Lee, Sung Eun Rha,

Jae Young Byun

Department of Radiology, Seoul St. Mary’s Hospital, South Korea

Objectives: To compare the registration error, time required for the im-

age fusion and clinical outcomes of manual and full-automatic image

fusion of ultrasound (US) and MR/CT images for radiofrequency abla-

tion (RFA) of HCC and colorecatl cancer liver metastasis (CRLM).

Methods: 67 patients with HCC or CRLM were prospectively enrolled.

Patients are randomly assigned to a) manual fusion group, or b) auto-

matic fusion group. Two interventional radiologists performed RFA

for HCCs or CRLM with manual or full-automatic image fusion of

real-time US and MR/CT. Time for image registration (sec), number

of point locks, registration error (mm) and technical success rate were

compared between the manual group and the automatic group.

Results: 32 HCCs and one CRLM were treated using the manual image

fusion and 34 HCCs were treated using the automatic image fusion.

Mean sizes of HCCs were 1.60 cm for the manual fusion and 1.63 cm

for the automatic fusion (p50.903). Averages of time for image registra-

tion, number of point locks and the registration error were 149 sec, 3.6

and 6.0 mm for the manual group, and 147 sec, 3.4 and 5.6 mm for the

automatic group, respectively, and there were no significant difference.

Technical success rate was 97.0% (32/33) for the manual group and

97.1% (33/34) for the automatic group and there was no significant dif-

ference between each other. (p51.000).

Conclusions: The technical performance of the full-automatic fusion

technique is comparable to that of manual fusion technique.
OPT12-017
Risk Factors of Liver Dysfunction Induced by
Microwave Ablation in Patients with Hepatocellular

Carcinoma

Yan Zhou, Xiang Jing, Jianmin Ding, Yandong Wang

Department of Ultrasound, Tianjin Third Central Hospital, China

Objectives: To investigate the risk factors of the aggravation of liver

function induced by microwave ablation (MWA) of patients with hepa-

tocellular carcinoma (HCC).

Methods:We retrospectively reviewed the liver function of 498 patients

with HCC undergoing MWA treatment. The dynamic changes of liver

enzymes and Child-Pugh scores were observed. The potential risk fac-

tors, including the relative position between the tumor and portal vein

(PV), tumor numbers, ablation volumes, Child-Pugh classifications,

platelet, APRI and MELD scores, were analyzed. Based on the relative

position between the tumor and PV, the tumors of the patients were

divided into four groups, (1) far away from PV; (2) close to the third

branch of PV (, 5mm); (3) close to the second branch of PV

(, 5mm); (4) close to the first branch of PV (, 5mm).

Results: Complete response was achieved in 409 (98.08%) of 417 pa-

tients with tumors far away from the PV and in 89 (95.70%) of 93 pa-

tients with tumors close to a branch of the PV. Large fluctuations in

the levels of ALB, ALT, AST and TBIL were observed three days after

treatment, while the concentrations of ALP and g-GGT were relative

stable. 13.86% (69/498) patients suffered from liver function damage,

that is, having an increase of Child-Pugh score by two three days after

MWA. The incidences of liver dysfunction of the patients with tumors

close to PV, more than three tumors, ablation volumes lager than or

equal to 22.5 cm3, Child-Pugh classification B, APRI . 1.6, MELD

. 30 or PLT , 110 3 109/L were 53.85%, 46.15%, 20.60%, 24.24%,

31.53%, 22.55% or 18.92%, respectively, much higher than those of pa-

tients without above characteristics.

Conclusions:MWA can cause a transient deterioration of liver function.

Patients with tumors close to PV, large numbers of tumors or large abla-

tion volumes may present a great fluctuation of liver enzymes and an

aggravation of liver dysfunction. In addition, poor liver reserve function

is a risk factor of liver function damage but not the elevations of liver

enzymes after MWA.

OPT12-018
Contrast-Enhanced Ultrasound Guided Biopsy of
Undetermined Abdominal Lesions: A Multidisciplinary

Decision Making Approach

Feng Mao,1 Yi Dong,2 Jiaying Cao,2 Zhengbiao Ji,1 Wenping Wang1

1Department of Ultrasound, Zhongshan Hospital, Fudan University,

China, 2Department of Neurocience - Neurosurgery, Zhongshan

Hospital, Fudan University

Objectives: To investigate the value of contrast-enhanced ultrasound

(CEUS) guided biopsy of undetermined abdominal lesions in multidis-

ciplinary treatment (MDT) decision making approach.

Methods: Between Jan 2012 and Dec 2015, 60 consecutive patients

(male 37, female 23, mean age, 51.3 years 6 14.6) who presented

with undetermined abdominal lesions were included. CEUS was per-

formed with injection of 2.4ml SonoVue� (Bracco, Italy). Core needle

(16 Gauge) percutaneous biopsies were performed under real-time

CEUS guidance in all lesions. The displayment of internal necrotic

or active areas, major vessels inner or surrounding lesions were re-

corded and compared with conventional ultrasound (US) guidance

group (n 5 75). All CEUS findings and clinical data were evaluated

in MDT.

Results: Comparing to the conventional US guidance, CEUS enabled

the delimitation of more (88.3 % vs 41.3 %) and larger (14.1 6 10.7 mm
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vs 32.36 18.5mm) non-enhanced necrotic areas during different phases

of CEUS. More inner (20.0 % vs 6.7 %) and surrounding (18.3 % vs 2.7

%) major vessels were visualized and avoided during biopsies. CEUS-

guided biopsy increased the diagnostic accuracy from 93.3 % to 98.3

%, with correct diagnosis in 57 of 60 lesions (95.0 %). The

therapeutic plan was influenced by CEUS guided biopsies findings in

the majority of patients (98.3 %).

Conclusions: Percutaneous CEUS guided biopsy is an efficient,

minimally invasive, accurate and safe method in the diagnosis of

undetermined abdominal lesions. The combination of CEUS guided

biopsy and MDT decision making approach is useful in the diagnostic

work-up and therapeutic management.

OPT12-019
Utility and Safety of Repeat Us-Guided Core Needle
Biopsy of Focal Liver Masses

Yong Moon Shin,1 Jin Sil Kim,2 So Jung Lee,1 Hyung Jin Won,1

Pyo Nyun Kim,1 So Yeon Kim1

1Department of Radiology, Asan Medical Center, University of Ulsan,

South Korea, 2Department of Radiology, Ewha Womans University

School of Medicine

Objectives: To evaluate the accuracy and safety of repeat ultrasono-

graphically- guided core needle biopsy (CNB) for hepatic focal lesions

and to assess the predicting factors of success of repeated CNB.

Methods: For five years, 3085 CNBs were performed for focal hepatic

lesions using an automated biopsy gun with an 18-G needle. Seventy-

eight patients underwent repeat CNB due to pathologically inconclu-

sive or unexpected results. Twelve patients were excluded due to

unavailable additional tissue or follow -up imaging by radiofrequency

ablation (n 5 5), repeat CNB more than three months after the first

CNB (n 5 5), and insufficient follow-up time (n 5 2). Sixty-six pa-

tients were finally enrolled after applying the exclusion criteria. We

retrospectively evaluated tumor necrosis, tumor size, the number of

passes, lesion site, depth, tumor conspicuity, and complications.

Continuous data and the total scores of the grading system were

analyzed using the t-test and categorical data, and each category was

analyzed using Fisher’s exact test.

Results: The repeat CNB rate was 2.5% (78/3085). The diagnostic

accuracy of the repeated biopsies was 83.3% (55/66). Size, depth,

necrosis, lesion site, and number of passes, didn’t have a statisti-

cally significant difference. Tumor conspicuity was a significant

factor for predicting successful repeat biopsy (p,0.001). The cumu-

lative complications rate was 10.6% (7/66) with only minor

complications.

Conclusions: Repeat CNB is anthe accurate and safe procedure for ob-

taining the histologic diagnosis of hepatic focal lesions when if the

initial biopsy fails . High tumor conspicuity showed a significant corre-

lation with successful repeat CNB.

OPT12-020
Selective Regional Feeding Vessel Occlusion: A New
Alternative for Percutaneous Ablation of Hepatocellular

Carcinoma Adjacent to Gastrointestinal Tract when

Artificial Ascites Failed

Xiaoju Li,1 Ming Xu,1 Manxia Lin,1 Bowen Zhuang,1 Xiaoyan Xie,1

Ming Kuang2

1Department of Medical Ultrasonics, The First Affiliated Hospital, Sun

Yat-sen University, China, 2Department of Liver Surgery, The First

Affiliated Hospital, Sun Yat-sen University

Objectives: Conventional percutaneous radiofrequency ablation for

peripheral hepatocellular carcinoma (HCC) has a high risk of

injuring adjacent gastrointestinal tract. The aim of this study was

to evaluate the efficacy and safety of selectively regional feeding
vessel occlusion as a new alternative for treating HCC adjacent

to gastrointestinal tract when artificial ascites failed.

Methods: From June 2014 to January 2016, 9 patients with 9 hypervas-

cular target HCCs (mean, 3.060.7cm) were included in this study. The

target tumors were located at the hepatic marginal angle (segment 2/3/6)

and adjacent to gastrointestinal tract. Structure of feeding vessels were

identified with multimodal ultrasound technologies including color

doppler ultrasound, 2-dimensional and 4-dimensional contrast-

enhanced ultrasound. A unipolar Cool-tip electrode was used to selec-

tively occlude the feeding vessel of a subsegmental and tumor-burden

region. Initial complete response (ICR), local tumor progression

(LTP), intrahepatic distant recurrence (IDR) and complications were

observed.

Results: Successful occlusions were achieved in 7/9 (77.8%) of the tu-

mors. ICR was achieved in 7/7 (100%) of the tumors in 1-month evalu-

ation. After a mean follow-up period of 12.468.5 months, LTP was

observed in 1/7 (14.3%) of the tumors after a delay of 4.7 months.

IDR was observed in 5/7 (71.4%) of the tumors after a mean delay of

8.065.7 months. Minor complication occurred in 2/7 (28.6%) of the pa-

tients. No major complication occurred.

Conclusions: Selective regional feeding vessel occlusion assisted by

multimodal ultrasound has the potential to serve as an effective and

safe alternative to treat HCC adjacent to gastrointestinal tract when arti-

ficial ascites failed.

Poster Session

PPT12-001
Abdominal Tuberculosis with Splenomegaly and
Hemolytic Anemia

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound finding of abdomen tuberculosis

with splenomegaly and hemolytic anemia.

Methods:This descriptive study was conducted at a private clinic in

Bandung, Indonesia. A female, 36y, pale, weak, headache since a

month and (Hb 3,3– 5,9 g%), Leucocyte 2200-3500, Thrombocyte

96.000-102.000, Lympocytosis 42 and Basal Erythrocyte Sedimen-

tation was very high 136). Hemoglobin couldn’t be increased

although blood transfusion was given several time. Direct and indi-

rect Coomb test were strong positive, Total bilirubin was 5,6 – 6,64

mg%, and Indirect bilirubin was 5,25- 4,8 mg% according to hemo-

lytic anemia. She had history of recurrent colic abdomen and mild

fever since several months. Physical examination were anemia,

icteric, moderate spleen enlargement; and doughy abdomen as

well as ‘dam board phenomenon’ according to peritoneal tubercu-

losis. Abdominal ultrasound using ALOKA SSD was performed

on June 2, 2013.

Results: Ultrasound examination showed spleen enlargement.

Hypo-peristaltic, irregular thickening heterogenic hypo-echoic of

the small bowel wall, loss differentiation of the wall layers, irreg-

ular margin in addition to several round nodular structures (patchy

hyper-echoic non-shadowing with an irregular rim of lower echo-

density) within the wall and narrowing of the lumen were examined

on the dullness pain area. No ascites. During treatment of methyl

prednisolone and anti tuberculosis drug for 9 months she only

need once blood transfusion, Blood counts were raised gradually.

After treatment: all complaints disappear, spleen and blood count

normal.

Conclusions: Ultrasound very usefully to know the whole disease pro-

gression and proper treatment as in this peritoneal tuberculosis with

splenomegaly and hemolytic anemia.
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PPT12-002
Abdominal Ultrasound Evaluation for a 3-Year-Old
Man with Iron Deficiency Anemia and Abdominal Pain

Yu-Jia Wang

Department of Gastroenterology, Changhua Christian Hospital, Taiwan

Objectives:Abdominal pain is a common complaint in the GI clinic.

For pediatric patients, ultrasound is a useful tool for screening and

evaluation the etiology and prevent unnecessory exposure to

radiation.

Methods: A 3-year-old boy presented to the hematology clinic due to

anemia (Hb 4.4g/dL) and intermittent abdominal pain. An evaluation

with abdominal ultrasound was performed.

Results: Abdominal ultrasound revealed target sign over left upper

abdomen and intussusception was diagnosed. Repeated trial of air

reduction of the intussusception failed. A leading point was suspected

from the ultrasound and colonoscopy was performed. A 3cm polypoid

was identified in the splenic flexure and resected. The pathology re-

vealed juvenile polyp.

Conclusions:Although rare, a leading point should be considered in pe-

diatric intussusception. Abdominal ultrasound examination provides

valuable information for this patient.

PPT12-003
An Epidemiological Investigation of Nonalcoholic
Fatty Pancreas Disease and the Relationship to Metabolic

Syndrome

Jianhui Chen, Shilin Li, Guorong Lv, Laying Su, Weihong Zhao

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: To investigate the mobidity of nonalcoholic fatty pancreas

disease(NAFPD) in different years old of people and the relationship be-

tween NAFPD and metabolic syndrome.

Methods: 10988.8Livers and pancreas of 1396 participants for health

check up were examined by ultrasound. The appearance rates of nonal-

coholic fatty liver disease(NAFLD) and NAFPF were calculated and

compared. The relationships among NAFPD and years, genders,

heights, weights, body mass indexes(BMI), cholesterols, triglycerides,

high density lipoproteins, low density lipoproteins and glucoses were

analyzed.

Results: The appearance rates of NAFLD and NAFPD were 39.8% and

47.1% (P,0.05) respectively and increased with aging process. NAFPD

was related to age, BMI, cholesterols, triglycerides, high density lipo-

proteins, low density lipoproteins and glucoses significantly but not

related to gender.

Conclusions: NAFPD is associated with age and metabolic syndrome.

The mobidity of NAFPD is so high that attention is necessary.

PPT12-004
An Unusual Cause of Acute Pancreatitis:
Pancreatic Arteriovenous Malformation

Shu-Yun Siao

Department of Gastroenterology, Changhua Christian Hospital, Taiwan

Objectives: Acute pancreatitis is a common GI emergency. Common

etiology includes alcohol, gallbladder stones or hyperlipidemia.

Methods: A 50-year-old man admitted to the emergency department

because of abdominal pain. An evaluation with laboratory examination

and ultrasound was performed.

Results: Transcutaneous ultrasound revealed ill-defined hypoechoic

cystic nodules in pancreatic head with hypervascular content which

was confirmed by Color Doppler .Patient also received endoscopic ul-
trasound (EUS) study which demonstrate similar finding with a 40mm

multiloculated cystic lesion with abundant blood flow in pancreatic

head. Meanwhile on axial contrast-enhanced dynamic abdominal

computed tomography (CT) scan showed an entangled cluster vascular

structures lesion with focal hyperenhancement located in pancreatic

head, followed with early filling of portal vein.

Conclusions: Abdominal ultrasound is a useful tool for evaluation the

etiology of acute pancreatitis. Although rare, clinician should aware

of pancreatic arteriovenous malformation as differential diagnosis dur-

ing ultrasound examination.

PPT12-005
B-Mode Ultrasound Features of a Distinct Entity:
Decrum Disease (Lipomatosis Dolorosa)

Alpaslan Yavuz, Mesut €Ozg€okçe, Harun Arslan, Abdussamet Batur

Department of Radiology, Yuzuncu Yil University Medical Faculty,

Turkey

Objectives: Lipomatosis dolorosa, also known as Dercum disease, is

characterized by generalized obesity and pronounced, progressive, and

chronic pain in the adipose tissue of the proximal extremities, trunk, pel-

vic area, and buttocks; the face and hands are usually spared. It was first

described in 1892 by the American neurologist Francis Xavier Dercum

at Jefferson Medical College in Philadelphia, Pennsylvania. In this

report, we present the sonographic appearance of lesions of a case

with Dercum disease.

Methods: Case report and literature review.

Results: A 57 year old woman presented with myalgia was found to

have multiple painful lumps at back-lumbar region. Ultrasound exami-

nation revealed multiple subcutaneous hyperechoic masses with lobu-

lated margins at paravertebral, lumbar area. The lesion with largest

size was measured as 43 3 13 mm in axial plane, while the others

were mostly smaller than 1 cm in diameter. Lesions were with relatively

higher echogenity when compared with other commonly encountered

solitary lipomas. Additionally, pain at the location of these lipoid le-

sions, which increases with minimal compression, was also indicated

by patient. In the light of these findings, diagnosis of Decrum disease

was made.

Conclusions: Adiposis dolorosa, also known as Dercum disease, is

characterized by generalized obesity and pronounced, disabling,

and chronic pain in the adipose tissue of the proximal extremities,

trunk, pelvic area, and buttocks; the face and hands are usually

spared. There are a number of associated symptoms, including mul-

tiple lipomas, generalized weakness, fatigue, sleep disturbances,

constipation, and psychiatric abnormalities. This case illustrates

that, the existence of multiple painful lipomas with a relatively

higher sonographic echogenity especially in a female patient can

the diagnosis of Decrum disease.

PPT12-006
Cellular Angiofibroma of the Scrotum
Young Seo Cho, Yong Soo Kim, Sang Hyeok Lim

Department of Radiology, Hanyang University Guri Hospital,

South Korea

Objectives: To review ultrasonographic findings of cellular angiofi-

broma in the scrotum and inguinal area with CTand pathologic findings.

Methods: Case report and literature review.

Results:A 53 - year - old man without underlying disease visited for the

chief complaint of right scrotal and inguinal mass. The pre-operative ul-

trasonography and CT findings were reviewed with pathologic

correlation.

Conclusions: This case reviewed clinical feature and scrotal ultrasound

finding with radiologic and pathologic correlation.
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PPT12-007
Clinical Usefulness of Transabdominal Us for the
Focal Pancreatic Lesion

Hyo Won Eun,1 Jung Hoon Kim2

1Department of Diagnostic Radiology, Samsung Medical Center, South

Korea, 2Department of Diagnostic Radiology, Seoul National University

Hospital

Objectives: The aim of this study was to evaluate the clinical use-

fulness of TAUS in the evaluation of cystic and solid lesions of the

pancreas.

Methods: TAUS is the most prevalent and convenient test for the

evaluation of abdominal diseases. However, despite the develop-

ment of ultrasound equipment, there are many limitations to the

evaluation of pancreatic disease through ultrasound. Therefore, in

this exhibition, we compare the pros and cons of ultrasonography

for pancreatic lesions with CT, MRI and EUS. I would like to pre-

sent the future direction of TAUS.

Results: TAUS helps differentiate between solid lesions (PDAC,

SPN, NET, metastasis, lymphoma, and intrapancreatic accessory

spleen) and cystic lesions (IPMN, SCN, MCN, solid mass with

cystic change, pseudocyst, and retention cyst ) in the pancreas,

especially body area.TAUS is also useful as an alternative method

to follow up the cystic lesions of the pancreas suspected to be

benign.

Conclusions: TAUS is a competitive test for the cost and convenience of

pancreatic lesion differentiation and follow-up compared with CT, MRI

or EUS.

PPT12-008
Diagnostic Accuracy of Usg Guided Fine Needle
Aspiration Cytology - A Study of 500 Cases from A Cancer

Referral Centre in North India

Pranay Tanwar,1 Nupur Das,1 Amar Ranajn,1 Ankit Mahotra,1

Priya Vadhana,1 Shikha Garg,1 Rajani Anand,1 Mukesh Yadav,2

S. P. Thulkar2

1Laboratory Oncology Unit, Dr Bra-Irch, All India Institute of Medical

Sciences, India, 2Department of Radiodiagnosis, All India Institute of

Medical Sciences

Objectives: To find out the diagnostic accuracy in USG guided aspira-

tion . To find out the spectrum of lesions in USG guided cytology and

demographic data of the cases.

Methods: A total of 500 cases( between March, 2016- March, 2017)

referred to our team for the diagnostic work up of clinically suspicious

primary or secondary lesions. These lesions needed to be done under the

image guidance due to their deep organ location or close proximity to

vital structures. All lesions which yielded sufficientmaterial for satisfac-

tory reporting were included in this study. The inconclusive cases were

not included in the analysis.

Results: In our study out of 30 out of 500 cases showed only blood

and were inadequate for a any conclusive opinion, so overall

diagnostic yield was 94 %. We found that 62 (12.4%) cases were

benign, 380 (76%) cases were malignant and in 128 ( 25.6 %)

cases, a descriptive report was given. Regional distribution of

lesions were head and neck lesions 125 (25%), hepatobiliary 130

(26%) , intraabdominal and pelvic lesions 150 (30%), chest

and mediastinal lesions 55 ( 11%) and miscellaneous 40 (8%). Of

malignant cases 38% were secondaries and 4 % were recurrent

lesions.

Conclusions:USG guided fine needle aspiration cytology is very useful

and rapid technique in making timely diagnosis in cancer patients with

overall good diagnostic yield. The procedure was helpful in avoiding

delay may be caused due to biopsy.
PPT12-009
Extrapulmonary Tuberculosis in Adult (Ultrasound
Finding)

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound of extrapulmonary tuberculosis in

adult.

Methods: This descriptive study conducted at very low economy rural

boundary islands: Saumlaki, Tanimbar, Moluccas (January, 20-23.

2009), St Elisabeth Hospital, Flores, (February 2012-August 2013)

and Stela Maris-Lukas Hilisimetano Hospitals South Nias–North Suma-

tera (April- July 2015). Data were abstracted from medical records of

adult disseminated tuberculosis. Patients were diagnosed by one certi-

fied ultrasound internal medicine specialist. Patients had never previ-

ously received specialist service nor ultrasound.

Results: N51929 adult, . 15-78y (Saumlaki 329, Flores 1299, South

Nias 301). All(100%) were Peritoneal (dry type) showed hypo-peri-

staltic, thickening heterogenic hypo-echoic small bowel wall, irregular

margin, several round nodular and lumen narrowing. Kidney: irregular

form; lost differentiation of capsule, cortex, pyramids, sinus were at

Saumlaki 239(73%), Flores 869(67%) and South Nias 211(70%).

Chronic cystitis at Saumlaki 91(28%), Flores 740(57%) and South

Nias 193(64%). At Saumlaki: heterogeneous hyperechoic of pancreas

20(6%), Paraaortal lymph-nodes enlargement 16(4,7%). At Flores:

testis abnormality 11(0,8%), prostat 1(0,08%), neck lymph node

enlargement, pleural effusion 3(0,2%). At South Nias: heterogeneous

hyperechoic of pancreas 26(8,6%), peritoneal tuberculosis wet type 1

(0,3%), pleural effusion 6(2%), neck lymph node enlargement 6(2%),

Musculoskeletal 1 (0,3%).

Conclusions: Peritoneal dry type and small bowel tuberculosis was the

most extrapulmonary tuberculosis, followed by urinary tract, pancreas,

pleural effusion, lymph node and musculoskeletal.

PPT12-010
Extrapulmonary Tuberculosis in Children
(Ultrasound Finding)

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound of extrapulmonary tuberculosis in

children.

Methods: This descriptive study conducted at very low economy and

low hygiene sanitation environment at rural boundary islands: Saumlaki

Health Centre, Tanimbar, Moluccas (January, 20-23. 2009 and March -

May 2010), St Elisabeth Hospital, Flores, Nusa Tenggara Timur

(February 2012 - August 2013) and Stela Maris, Lukas Hilisimetano

Hospitals and Fanayama Primary Health Centret, Onohondro Village

at South Nias–North Sumatera province (April- July 2015). Data were

abstracted from medical records of children disseminated tuberculosis.

Patients were diagnosed by one certified ultrasound internal medicine

specialist using the only one black and white portable ultrasound avail-

able. Patients had never previously received medical specialist service

nor ultrasound examination.

Results: N5724 children , 0,5-15y (Saumlaki 392, Flores 184 and

South Nias 148). All (100%) were Peritoneal (dry type) with recur-

rent colic abdomen pain, diarrhea/obstipation, distention, doughy

& dam-board phenomena as well as constitutional symptom and un-

dernourished. Small bowel ultrasound showed a/hypo- peristaltic,

irregular thickening heterogenic hypo-echoic, irregular margin of

the wall, loss differentiation of the wall layers, with several oval/

round nodular structures those suggestive granuloma. 100% Lymph
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node enlargement both neck and paraaortal. Kidney ultrasound im-

ages according to the kidney during childhood growth. Normal

pancreas and urinary bladder. At South Nias: Musculoskeletal mani-

festation were 2 (1,4%).

Conclusions: Peritoneal dry type and small bowel tuberculosis and

lymph node enlargement were the most extrapulmonary tuberculosis,

followed by musculoskeletal.

PPT12-011
Focal Gallbladder Compression Sign during
Abdominal Sonography: What Does This Mean?

Hyun Cheol Kim, Sang Won Kim, Ji Su Kim, Dal Mo Yang

Department of Radiology, Kyung Hee University Hospital at Gangdong,

South Korea

Objectives: Several conditions show mass effects on the outline of the

gallbladder wall with an internal protrusion onto the gallbladder lumen.

Sometimes, this mass effect may be a sole sign detecting the lesion dur-

ing abdominal sonography. The purposes of this exhibit are to demon-

strate several conditions causing the focal gallbladder compression

sign during abdominal sonography and to discuss its clinical

significances.

Methods: We retrospectively reviewed the abdominal sonographic re-

sults. We selected the patients who showed the focal gallbladder

compression sign in abdominal sonography. The medical records and

other imaging findings of selected patients were also reviewed.

Results: In this exhibit, we demonstrated intrahepatic isoechoic condi-

tions that show focal gallbladder compression, including the normal he-

patic lobule, nodular regeneration of a cirrhotic liver, hepatocellular

carcinoma, hemangioma, and metastases. We also demonstrated extra-

hepatic conditions, including prominent pericholecystic fat and adjacent

bowel. In addition, we found a gallbladder adenomyomatosis mimicking

the lesion causing focal gallbladder compression. Most of the conditions

were correlated with CT imaging findings. The clinical significance of

focal gallbladder compression was also discussed.

Conclusions:Although a focal gallbladder compression sign is the non-

specific finding, it may be a useful sign for detecting a small isoechoic

mass in segment 4 and segment 5 of the liver.

PPT12-012
Fusobacterium Nucleatum and Actinomyces
Co-Infection of Liver Mimicking Liver Malignancy:

A Rare Case Report of Radiological, Sonographic

and Pathology Evaluation

Chih-Jung Chen,1 Hsu-Heng Yen2

1Department of Surgical Pathology, Changhua Christian Hospital,

Taiwan, 2Endoscopy Center, Changhua Christian Hospital

Objectives: Hepatic pseudotumor is a rare presentation of actinomy-

cosis infection and easily mistaken as a malignancy tumor clinically.

Herein, we introduced a typical case in this section.

Methods: Herein, we reported a 56-year-old woman presented with a

hepatic mass for one year. Therewas no family history of hepatic cancer.

On physical examination, no fever, body weight loss no lymph node

enlargement was found. Ultrasound examination revealed an ill-defined

hypoechoic mass over in the S5 of liver. The portal venous system and

bile duct was not obstructed. There is no regional lymphadenopathy

found. Under the impression of liver tumor, liver segmentectomy was

performed. Pathological exam including histology and histochemical

studies was also done.

Results: The excised specimen showed an ill demarcated tumor

composed of centrally suppurate debris surrounded by granulomatous

inflamed tissues composed of mainly epithelioid histiocytes and occa-

sional multinucleated giant cells. There was no atypical bile ductal pro-

liferation or carcinoma. Immunohistochemically, no occult carcinoma
cells were fund by cytokeratin immunostain. The PAS stain showed

some Actinomyces-like bacilli and the acid fast stain revealed no path-

ogen. However, the culture revealed Fusobacterium nucleatum. There-

fore, a diagnosis of possible coinfection of Fusobacterium nucleatum

and Actinomyces was rendered.

Conclusions: Primary actomyocosis is a rare infective disease involving

liver and characterized with ill circumscribed borders and heteroge-

neous hypoechogenicity contributed to a mass forming lesion

mimicking a malignancy in either image study or pathologic differential

diagnoses. Without the aid of pathology study, it is hard to make a cor-

rect diagnosis among these mimickers.

PPT12-013
Gastric Lipoma: A Rare Cause of Upper Gi
Bleeding with Abdominal Ultrasound Evaluation

Hsu-Heng Yen,1 Chih-Jung Chen2

1Division of Gastroenterology, Changhua Christian Hospital, Taiwan,
2Department of Surgical Pathology, Changhua Christian Hospital

Objectives: Common causes of upper GI bleeding includes , peptic ul-

cer diseases, variceal bleeding, or GI malignancy. Lipoma is a rare cause

of benign GI neoplasm and seldom causes symptom.

Methods: A 66-year-old man presented to the hospital due to tarry

stool passage. Upper endoscopy revealed a 4cm mass over the gastric

antrum. Further investigation with ultrasound and abdominal CT was

performed.

Results: The abdominal ultrasound revealed a well-defined hyperechoic

mass over gastric antrum and a lipoma is diagnosed. The abdominal CT

scan confirmed the fat-containing gastric tumor. Because of symptom-

atic bleeding from the tumor, the patient received endoscopic resection

of the tumor and pathology revealed lipoma.

Conclusions: Although rare, lipoma can cause upper GI bleeding.

Abdominal ultrasound is useful to distinguish this rare tumor with other

mesenchymal GI tumors such as GIST, leiomyoma.

PPT12-014
Hepatic Arterial Infusion of Chemotherapy for
Hepatocellular Carcinoma: The Extremely Rare

Case of more than 10 Years Survival after Treatment

Ching-I Huang

Division of Hepatobiliary, Department of Internal Medicine, Kaohsiung

Medical University Hospital, Taiwan

Objectives: The prognosis remains poor in those with advanced HCC

with vascular invasions, such as tumor thrombosis of the first branch

or trunk of the portal vein or inferior vena cava. Portal vein tumor throm-

bosis (PVTT) can cause liver dysfunction and portal hypertension.

Methods: Case report and literature review.

Results: A 54 years old male was a victim of chronic hepatitis B. Liver

cirrhosis was diagnosedmore than a decade ago. The right and left portal

vein branch thrombus and the infiltrative liver tumor were noted during

abdominal echo follow up. Infiltrative liver tumor with bilateral portal

vein branch invasion was confirmed from abdominal Computed Tomog-

raphy. Echo guide aspiration was performed through the portal vein

thrombus and hepatocellular carcinoma was diagnosed. Hepatocellular

carcinoma (HCC) with T3bN0M0 stage IIIb was confirmed. Transarte-

rial Chemoembolization (TACE) was performed one time and further

PORT-A implanted was arranged. Port-A catheter was inserted into

the proximal hepatic artery and the Gastro-Duodenal artery was also

thrombosed to prevent the damage of chemotherapy via the right

inguinal area. Chemotherapy with 5-FU, Epirubicin, and Mitomycin-

C was arranged via the port-A catheter. Four months chemotherapy

was performed smoothly. The tumors over bilateral hepatic lobe were

shrinkage and necrosis. No obvious residual HCC was noted from

both CT and abdominal sonography since post-HAIC till now.
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Conclusions: We know the median overall survival was 7.5months for

HCC with HAIC, the more than 10 years survival time after HAIC like

this patient was rare. HAIC as the second line therapy for HCC after sor-

afenib treatment failure may be considered clinically.

PPT12-015
Interobserver Concordance of Transabdominal
Sonography and Colonoscopy in Ulcerative Colitis

Satomi Omotehara,1 Mutsumi Nishida,1 Kenji Kinoshita,2

Reizo Onishi,2 Takehiko Katsurada,3 Aki Onodera,4 Mitsuhisa Suya,5

Toru Hasegawa,6 Daiki Mitsumori,7 Chikara Shimizu8

1Division of Laboratory and Transfusion Medicine / Diagnostic Center

for Sonography, Hokkaido University Hospital, Japan, 2Department of

Gastroenterology and Hepatology, Hokkaido University Hospital,
3Division of Endoscopy, Hokkaido University Hospital, 4Department of

Clinical Laboratory, Tomakomai City Hospital, 5Department of Clinical

Laboratory, Sapporo Higashi Tokushukai Hospital, 6Department of

Clinical Laboratory, Oguro Gastroenterological Hospital, 7Department

of Clinical Laboratory, NTT East Japan Sapporo Hospital, 8Division

of Laboratory and Transfusion Medicine, Hokkaido

University Hospital

Objectives: The purpose of this study was to assess the interobserver

concordance rate (ICR) of ulcerative colitis (UC) disease activity be-

tween multiple centers.

Methods: From June 2013 to August 2016, 57 patients underwent

transabdominal sonography (US) and colonoscopy (CS) at five fa-

cilities, where operators assessed UC severity using our original

US grading system and CS Matts’ classification. The colon

and rectum were investigated. ICR and systemic error were

analyzed by weighted kappa statistics and Bland-Altman analysis,

respectively.

Results: The US and CS ICR (95% CI) of the maximum grade of

each patient was 0.82 (0.73-0.91) and 0.70 (0.53-0.88), in the

cecum 0.54 (0.37-0.70) and 0.71 (0.50-0.92), ascending colon

0.74 (0.57-0.92) and 0.73 (0.60-0.86), right-sided transverse

colon 0.72 (0.58-0.85) and 0.69 (0.53-0.84), left-sided transverse

colon 0.75 (0.61-0.89) and 0.79 (0.65-0.93), descending colon

0.78 (0.68-0.90) and 0.68 (0.54-0.83), sigmoid colon 0.77 (0.66-

0.90) and 0.76 (0.64-0.88), rectum 0.54 (0.34-0.74) and 0.43

(0.15-0.72), and all segments of the colon 0.75 (0.70-0.80) and

0.72 (0.66-0.79), respectively. The US ICR was moderate in the

cecum and rectum, the CS ICR was moderate in the rectum only,

and both were substantial in the other segments. There was a fixed

bias in the cecum on US, and in the max grade, sigmoid colon,

rectum, and all the segments of the colon on CS. The grading at

the central facility tended to be higher.

Conclusions: The ICRs of US and CS were both good to excellent in

UC patients.

PPT12-016
Interpretation Us Elastography in Chronic
Hepatitis B with or without Anti-HBV Therapy

Cheng-Han Lee,1 Yung-Liang Wan,2 Tse-Hwa Hsu,1

Shiu-Feng Huang,3 Ming-Chin Yu,4 Wei-Chen Lee,5 Po-Hsiang Tsui,6

Yi-Cheng Chen,1 Chun-Yen Lin,1 Dar-In Tai1

1Department of Gastroenterology and Hepatology, Chang Gung

Memorial Hospital, Taiwan, 2Department of Medical imaging and

Intervention, Chang Gung Memorial Hospital, Linkou, 3Division of

Molecular and Genomic Medicine, National Health Research Institute,
4Department of General Surgery, Chang Gung Memorial Hospital,
5Department of Liver and Transplantation Surgery, Chang Gung

Memorial Hospital, 6Department of Medical imaging and Radiological

Sciences, Chang Gung University
Objectives: Inflammation has significant impacts on liver fibrosis mea-

surement by ultrasound elastography. The interpretation requires further

optimization in patients with or without therapy.

Methods: We prospectively enrolled a consecutive series of patients

with chronic hepatitis B who received liver histology analysis. Acous-

tic radiation force impulse (ARFI) was performed with standardized

two-location measurements and carried out by one well-trained

technician.

Results: One hundred and forty-six patients who underwent liver nee-

dle biopsy (50.9%) or tumour resection (49.1%) were enrolled. Thirty-

four patients (23.3%) had been receiving anti-hepatitis B therapy of

various duration at the time of enrolment. The AUROC for the diag-

nosis of Metavir F4 by mean ARFI was 0.820 in the non-treatment

group and 0.796 in the treatment group. The cut-off value for cirrhosis

was 1.523 m/sec with a sensitivity of 0.708 and a specificity of 0.830 in

the non-treatment group, while it was 1.420 m/sec with a sensitivity of

0.786 and a specificity of 0.750 in the treatment group. The ARFI

tended to be higher than the Metavir grading in patients with a treat-

ment duration of # 6 months, equal from 12 to 26 months and lower

after $ 26 months.

Conclusions: We concluded that ARFI is a reliable tool for measure-

ment of liver fibrosis in chronic hepatitis B patients with alanine

aminotransferase (ALT), 5x upper limit of normal. For those patients

with active inflammation, the optimal timing for ARFI analysis will be

during the second year of nucleos(t)ide analogue therapy. The ARFI

measurement after the second year tends to be lower than histology

grading.

PPT12-017
Isolated Hepatic Tuberculosis Presented as a
Hepatic Pseudotumor

Jui-Ting Hu, Chi-Chun Huang, Hsin-Yi Chen, Sien-Sing Yang,

Yi-Wen Huang

Liver center, Cathay General Hospital Medical Center, Taiwan

Objectives: Mycobacterium tuberculosis (TB) remains a major

global health problem with a worldwide distribution and a vast

spectrum of clinical manifestations. Hepatic TB is an extrapulmo-

nary manifestation of TB. Tubercle bacilli can reach the liver via

hematogenous dissemination, generally from the lungs, or by local

spread from the gastrointestinal tract.1 Hepatic TB constitutes less

than one percent of all TB cases. Isolated hepatic TB without

involvement of other organs is extremely rare. Establishing a diag-

nosis of hepatic TB is not easy, especially when there is no evi-

dence of extrahepatic TB. We report a case of isolated hepatic

TB presenting as a hepatic pseudotumor in an immunocompetent

host.

Methods: Case report and literature review.

Results: A 59-year-old woman presented with a history of hyperten-

sion, reflux esophagitis, and peptic ulcer disease, all with regular

medical follow-up. She developed intermittent night fever and

body weight loss of 5 kg in 4 months. T Abdominal ultrasound re-

vealed ill-defined, mixed echoic liver tumors located around the hi-

lum. Abdominal CT showed ill-defined hypodense lesions around

the hilum and enlarged left axillary lymph nodes. Tumor markers

including alpha-fetoprotein, carcinoembryonic antigen, and cancer

antigen 19-9 were all within normal range. An ultrasound-guided

liver biopsy was performed, and histopathology disclosed caseating

granulomatous inflammation. Thus an anti-TB regimen was started

on July 31, and follow-up abdominal CT after 3 months showed com-

plete resolution of the liver tumors.

Conclusions: Liver malignancy was high in Asia-Pacific area. This case

demonstrates the difficulty of diagnosing this condition despite thorough

investigations. A liver biopsy is still essential, and along with
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histopathological and bacteriological studies is still the best diagnostic

method for liver tumors of unknown etiology.

PPT12-018
Lipomatosis of Kidney Mimicking Hydronephrosis
or Urothelial Carcinoma of Renal Pelvis on Sonography

Mein-Kai Gueng,1 San-Kan Lee,2 Clayton C. C. Chen3

1Department of Radiology / Division of Ultrasound, Taichung Veterans

General Hospital, Taiwan, 2Department of Radiology, Tungs’ Taichung

MetroHarbor Hospital, 3Department of Radiology, Taichung Veterans

General Hospital

Objectives: To differentiated hypoechoic pattern of lipomatoisis of kid-

ney from mild hydronephrosis and urothelial carcinoma of renal pelvis

on sonography.

Methods: From January 2008 through August 2016, one hundred and

six consecutive patients with lipomatosis of kidney underwent sonogra-

phy study by residents of radiology at ER Department The initial

impression was hydronephrosis or urothelial carcinoma of renal pelvis.

All patients had CT can study two months before or after and previous

sonography study.

Results: All cases were proven no hydronephrosis or mass of renal

pelvis but lipomatosis only by CT scan in recent two months before

or after. As compared with previous sonography no more than one

year, the findings were no significant change. Almost simulated sono-

graphic findings were noted in contralatera kidney in all cases.

Conclusions: Recognizing the characteristics on sonography and

comparing with contralatera kidney are important to prevent miss inter-

pretation of lipomatosis of kidney.

PPT12-019
Long-Term Nucleos(T) Ides Analogues Improve
Liver and Spleen Size

Ruei-Hsin Chang, Tsolmon Nyamsuren, Sarvesh Gyawali,

Yi-Wen Huang, Rui-Ting Hu, Sien-Sing Yang

Liver Center, Department of Internal Medicine, Cathay General

Hospital Medical Center, Taiwan

Objectives:Antiviral nucleos(t)ides analogues (NUCs) therapy is effec-

tive to achieve viral suppression and their long-term use lead to histolog-

ical improvement and regression of liver fibrosis. We retrospectively

evaluate the usefulness of ultrasonography to detect alterations in dis-

ease severity during NUCs therapy in chronic hepatitis B (CHB)

patients.

Methods: A total of 181 CHB patients receiving NUCs treatment were

enrolled. The study population was divided into three groups: 72

cirrhotic, 58 non-cirrhotic CHB, and 51 non-replicative hepatitis B virus

(HBV) carriers. All patients had blood chemistries and sonography at

baseline and during the NUCs treatment period. The changes in liver

size, liver edge, spleen size, platelet count, and platelet count/spleen

diameter (PC/SD) ratio were compared among the three groups of

patients.

Results: There is no difference in age among the three groups (p,0.05).

CHB Patients with and without cirrhosis have improved clinical features

during NUCs therapy with lower AST, ALT, INR, HBV DNA, and

spleen size and higher platelet, liver edge, liver size and PC/SD ratio

compared with the baseline data (P, 0.05). The differences of liver

edge, liver size, spleen size, and PC/SD ratio are higher in cirrhosis

group than in non-cirrhotic group (P, 0.001). A decrease in spleen

size exhibited a linear relationship with treatment duration (R250.905).

Conclusions: Our data show that long-term NUCs therapy can increase

liver size, decrease spleen size, increase platelet count and increase PC/

SD ratio. Traditional sonography is helpful to monitor changes of liver

fibrosis of CHB patients under NUCs therapy.
PPT12-020
Microvascular Ultrasound Imaging for a Case of
Small Bowel Hematoma

Sin-Yi Jian,1 Hsu-Heng Yen,2 Shun-Shen Wu,1 Maw-Soan Soon1

1Ultrasound Room, Changhua Christian Hospital, Taiwan, 2Department

of Gastroenterology, Changhua Christian Hospital

Objectives: Microvascular ultrasound imaging is a new ultrasound im-

aging technique. It can reveal the small vascular pattern without the use

of contrast agent.

Methods: A 77-year-old man with atrial fibrillation presented to the

emergency department with abdominal pain that had worsened over

the course of 1 day. The patient had suffered a similar attack 6 months

earlier and was diagnosed with mesenteric ischemia. Laboratory anal-

ysis revealed normal liver and renal function. The white blood cell

count was well within the normal range, and the patient had mild ane-

mia (hemoglobin, 10.2 g/dL). A bedside abdominal ultrasound was

performed.

Results: The abdominal ultrasound revealed small intestinal wall thick-

ening with little ascites . Themicrovascular ultrasound imaging revealed

preserved blood flow of the intestinal wall. The abdominal computed to-

mography examinations revealed an intact mesenteric vasculature and

long segmental small bowel wall thickening up to 2 cm, which was sug-

gestive of intramural hematoma. The patient was admitted, bleeding ten-

dency was corrected, and parenteral nutrition was provided. The

abdominal pain improved gradually over the course of 5 days.

Conclusions: In addition to traditional ultrasound, the microvascular ul-

trasound imaging can help to evaluate the blood flow pattern in a quick

and non-invasive way in the emergency setting.

PPT12-021
Pancreas Ultrasound Finding among Abdominal
Tuberculosis with Dyspeptic Syndrome

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives:Dyspeptic syndrome is common in patients with abdominal

tuberculosis. These complaints are often difficult at the time of taking

the multidrugs anti-tuberculosis, especially in intensive phase of the

treatment.The objective of this study was to describe pancreas ultra-

sound finding among abdominal tuberculosis with dyspeptic syndrome.

Methods: This study was conducted at Emma Poeradiredja Hospital

Bandung from August,1st 2008 to December, 15th 2011. Pancreas of

abdominal tuberculosis patients were examined by a certified ultrasound

internal medicine specialist with trans-abdominal ALOKA-Prosound

SSD3500.

Results: There were 178 abdominal tuberculosis (including peritoneal

and small bolwe tuberculosis and urinary track tuberculosis) patients.

146(82%) with mild dyspeptic syndrome with recurrent epigastric

pain, mild nausea, abdominal distension, mild malabsorption without

underweight. Ultrasound of pancreas showed heterogenous hyperechoic

pancreatic lesion with irregular pancreatic margin, focal/segmental hy-

perechoic lesion in addition of some irregular oval/round lesions (patchy

hyperechoic non-shadowing with an irregular rim of lower echodensity)

with normal pancreas size. Otherwise 32(18%) patients with severe

dyspeptic syndrome with chronic recurrent bouts epigastric pain radi-

ating to the back, anorexia, nausea, vomiting, chronic diarrhoea with

obviously malabsorption and underweight; these patients had diffuse

hyperechoic lesion with or without calcification and decreased of

pancreas size.

Conclusions: Severity of pancreatic ultrasound finding were corre-

sponding with severity of dyspeptic syndrome among abdominal tuber-

culosis.



Abstracts S169
PPT12-022
Plexiform Fibromyxoma of Stomach: A Rare Case
Report of the Sonographic and Pathological Evaluation

Chih-Jung Chen,1 Hsu-Heng Yen,2 Pei-Ru Wu3

1Department of Surgical Pathology, Changhua Christian Hospital,

Taiwan, 2Department of Gastroenterology, Changhua Christian

Hospital, 3Department of Pathology, Cheng Ching Hospital

Objectives: Plexifrom fibromyxoma is a rare entity and recently adop-

ted by the 2010 WHO tumor classification of digestive system so that

most clinician is not familiar with this tumor. Herein, we introduced a

typical case in this section.

Methods: A 59-year-old female patient suffered from long term acid

regurgitation. Endoscopic ultrasound examination was done and

showed a 2 cm well-defined submucosal tumor lesion at the gastric

antrum. A gastrointestinal stromal tumor (GIST) was highly sus-

pected clinically. Then tumor excision was performed. Pathological

exam including histology and immunohistochemical studies was

also done.

Results: Microscopically, there was a submucosal tumor composed of

plexiform and multinodular architectures with myxoid and fibrocollag-

enous stroma. Bland spindle tumor cells with myofibroblastic immuno-

profiles were noted. The tumor cells showed SMA(+), CD117(-),

CD34(-), S-100 protein(-), ALK(-), DOG1(-), HMB45(-), EMA(-),

beta-catenin(no nuclear staining), CD56(-) and desmin(+, focal) by

immunohistochemical studies. The post-operative course was unevent-

ful after 20 months follow-up.

Conclusions: Plexiform fibromyxoma is a rare distinct benign tumor

mainly in the stomach and is easily mistaken as other mesenchymal

tumors of gastrointestinal tract, especially GIST, in clinical prac-

tice. Distinct histopathology and immunoprofiles are helpful in

making a correct diagnosis. In addition, by molecular examination,

KIT and PDGFRA mutational analyses also show wild-type se-

quences which are quite unique and different from the GIST.

PPT12-023
Recurrent Lower Abdominal Pain among the
Infertility

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe the cause of recurrent colic abdominal pain

among fertility with ultrasound examination.

Methods: This cross sectional study was conducted at St Elisabeth Hos-

pital in Lela, Flores island, Nusa Tenggara Timur Province from

February through September 2012. All infertile spouses with recurrent

lower abdominal pain who were examined with trans-abdominal ultra-

sound using Aloka SSD 1100 with 3,5 MHz convex probe ultrasound

by ultrasound certified internal medicine physician. Examination for

fluor albus and sperm analyse were also performed.

Results: There were 18 infertile spouses, age of 18-42 years, mean 26,2.

11 (61%)with primary infertility and 7 ( 39%)with secondary infertility.

All patient had tuberculosis dry type peritonitis clinically, and ultra-

sound showed thickening and irregular margin of small bowel wall,

hypo-peristaltic movement were found in all affected dullness lower

abdomen area. All women had irregular thickening of urinary bladder

mucosa wall; recurrent abnormal fluor albus history and microscopic

smear of vaginal secret showed gonococcal infection. Sperm analyse

showed decrease of number and motility.

Conclusions: Tuberculosis dry type peritonitis, chronic cystitis and pel-

vic inflammatory disease were related to the recurrent lower abdominal

pain among the infertility patients.
PPT12-024
Role of Emergency Ultrasound in Diagnosis of
Hollow Organ Perforation

Sheng Teck Tan, Kam Hong Chang

Department of Emergency, Mackay Memorial Hospital, Malaysia

Objectives: Perforation of the gastrointestinal tract may be sus-

pected based upon the patient’s clinical presentation, or the diag-

nosis becomes obvious through a report of extraluminal ‘‘free’’

air on diagnostic imaging performed to evaluate abdominal pain

or another symptom.

Methods: Case report and literature review.

Results: A 52 years-old male patient without any underlying disease

presented with sudden onset epigastric dullness pain. Ultrasound

showed hyperechoic density over right subphrenic space above liver

dome with suspected hollow organ perforation. Abdominal computed

tomography showed hollow organ perforation and operation was

arranged.

Conclusions: This case revealed that abdominal ultrasound can be used

to aid in the diagnosis of hollow organ perforation. Ultrasound has also

been studied and shows some excellent potential for identifying pneu-

moperitoneum.

PPT12-025
Role of Emergency Ultrasound in the Diagnosis of
Liver Abscess

Shih-Chun Chien, Henry Kam Hong Cheng, Wei-De Tsai,

Wen-Han Chang

Department of Emergency, Mackay Memorial Hospital, Taiwan

Objectives: Liver abscess is an uncommon disease that is easy to ignore

at emergency room. The diagnosis is usuallymade by Computer Tomog-

raphy (CT) scan, but CT scan was not always easy to arrange due to pa-

tient’s renal dysfunction or availability of medical facilities. We present

a case of liver abscess with unspecific symptoms which diagnosed by

emergency ultrasound.

Methods: Case report and literature review.

Results: A 81 year old woman with history of type II diabetes melli-

tus presented with fever, chest pain and poor appetite for few days.

Emergency ultrasound showed some air density inside left lobe of

liver with some air above liver margin. Clinically highly suspected

liver abscess and proved by noncontrast CT scan. Finally the patient

is consult for radiologist for percutaneous drainage and discharge

uneventfully.

Conclusions: This case illustrates that emergency ultrasound can be

used to search for unspecific fever source, like liver abscess. Emergency

ultrasound is portable, repeatable , non-radioactive and everyday use in

emergency Department.

PPT12-026
Small Bowel Ultrasound among Undernourished
Children

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: Children who are already undernourished can suffer from

protein-energy malnutrition when rapid growth, infection, or disease.

Abdominal discomfort, anorexia, weight loss, low-grade fever, night

sweats, pale; chronic recurrent cough and diarrhea were been com-

plained. The aim of this study was to describe small bowel ultrasound

finding among the undernourished children.

Methods: This study was conducted at Saumlaki Community Health

Centre at Tanimbar, a remote boundary island in the West of South-East



S170 Ultrasound in Medicine and Biology Volume 43, Number S1, 2017
Moluccas (East Part of Indonesia) from April-May 2010. One experi-

enced and ultrasound certified physician conducted clinical examina-

tions to assess undernourished and small bowels ultrasound

examinations of all children. Ultrasound examinations were conducted

using Fukuda SAN-FS906 or Prince DP 3300 black and white portable

ultrasound equipment.

Results: N5236 (age 1–7 years) undernourished children including,

141(59,75%) boys and 95(40,25%) girls were also suffering of dissem-

inated tuberculosis (lung, painless cervical lymph node enlargement and

tuberculosis dry type peritonitis). The abdominal discomfort were asso-

ciated with recurrent colic abdominal pain history. Physical examination

showed tenderness, doughy and dam-board phenomena of dry type peri-

tonitis tuberculosis. Hypo peristaltic movement, loss differentiation of

the wall layers; irregular margin of the small bowel wall; and irregular

oval/round lesions (patchy echogenic non-shadowing with an irregular

rim of lower echo density) within the affected small bowel wall.

Conclusions: There was small bowel characteristic on affected dullness

area of abdominal tuberculosis among all the undernourished children.

PPT12-027
Small Bowel Ultrasound Findings of Recurrent
Colic Abdominal Pain due to Peritonitis Tuberculosis

among

the Children

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To know small bowel wall ultrasound findings of recur-

rent abdominal colic pain due to peritonitis tuberculosis among the

children.

Methods: This study was conducted at Maternity Emma Poeradiredja

Women Hospital Bandung from January,1st 2005 to April30th 2009

The children with disseminated tuberculosis (lung, cervical lymphade-

nopathy and tuberculous dry type peritonitis) diagnosed based on clini-

cally, laboratory, thorax photo, PPD test and ultrasound. The recurrent

colic abdominal pain and tenderness were associated with the doughy

abdomen and dullness percussion area of dam-board phenomena of

tuberculous peritonitis. Small bowel wall thickness examined with

transabdominal ALOKA Prosound SSD3500 on the tympanic area

and dullness area according of dam-board phenomena.

Results: 82 children of 2,5–13years, mean 6,2 years, 44(53,66) boys,

38(46,34%) girls. The mean of small bowel wall thickness on the tym-

panic area was 0, 16 cm otherwise on dullnes area was 0,42 cm (2,62

times than tympanic area). Hypoperistaltic movement, loss differentia-

tion of the wall layers, irregular margin of the small bowel wall, and

irregular oval/round lesions (patchy echogenic nonshadowing with an

irregular rim of lower echodensity) within the affected area.

Conclusions: Small bowel wall thickening with some characteristic

were found on affected dullness area of peritonitis tuberculosis among

the children.

PPT12-028
Sonographic Approach in Patients with Right
Upper Quadrant Pain: What the Radiologist Needs to Know

Hyun Cheol Kim, Sang Won Kim, Ji Su Kim, Dal Mo Yang

Department of Radiology, Kyung Hee University Hospital at Gangdong,

South Korea

Objectives: Abdominal sonography has been used as the primary diag-

nostic tool to evaluate right upper quadrant (RUQ) pain. The objective of

this exhibit is to review sonographic findings for gallbladder to improve

the diagnostic values in various diseases in the patients with RUQ pain.

Furthermore, we demonstrate the sonographic findings in patients with

RUQ pain caused by diseases other than gallbladder regions.
Methods: We retrospectively reviewed the abdominal sonographic re-

sults and selected patients who had various diseases that can cause

RUQ pain. The medical records and other imaging findings of the dis-

eases were also reviewed.

Results: In this exhibit, we discussed appropriate sonographic scan

techniques in patients with RUQ pain and demonstrated visualization,

wall thickening, polypoid lesions, and distension of gallbladder as

well as pericholecystic fluid, posterior acoustic shadowing, and the pres-

ence of Murphy sign. We also demonstrated sonographic findings of

various diseases including acute cholecystitis, chronic cholecystitis,

several complications of acute and chronic cholecystitis, gallbladder

cancer, choledocholithiasis, acute hepatitis, hepatic abscess, rupture of

hepatic mass, Fitz-Hugh-Curtis syndrome, and colon diverticulitis.

Some of the diseases were also demonstrated with both sonography

and other imaging modalities such as CT, MR or fluoroscopy. In addi-

tion, we discussed the systematic approach using sonography for differ-

ential diagnosis of the patients with RUQ pain.

Conclusions: Radiologists need to be familiar with a systematic sono-

graphic approach for gallbladder and sonographic features of a variety

of diseases that can cause RUQ pain to improve the diagnostic values.

PPT12-029
Sonographic Findings of Malignant Appendix
Tumors in 7 Cases

Hyuk Jung Kim, Kyung Su Kwag

Departments of Radiology, Daejin Medical Center, Bundang Jesaeng

General Hospital, South Korea

Objectives: To report sonographic findings of the malignant appendi-

ceal tumors of 7 cases.

Methods: Of a total of 9585 registered appendix specimens that were

collected during simple appendectomy, cecectomy, ileocecectomy,

and right hemicolectomy, we identified 19 patients with malignant ap-

pendiceal tumors. Of these malignant appendiceal tumors, we reviewed

7 cases of malignant appendiceal tumors which had preoperative

ultrasound.

Results: Seven cases of malignant appendiceal tumors include

mucinous cystadenocarcinoma (n 5 2), colonic type adenocarcinoma

(n 5 4), and signet-ring cell carcinoma (n5 1). The 2 mucinous cysta-

denocarcinomas had markedly enlarged inner luminal diameters (mean,

23 mm; range, 15–31 mm) and thick, irregular walls (mean wall thick-

ness, 5.5 mm; range, 5–6 mm). In contrast, the 5 non-mucinous carci-

nomas (4 adenocarcinomas and 1 signet-ring cell carcinoma) had

relatively small inner luminal diameters (mean 6 standard deviation

[SD], 6.6 6 4.5 mm; range, 2–15 mm) and prominent wall thickening

(mean wall thickness 6 SD, 6.2 6 2.3 mm; range, 3–10 mm). Of the

5 non-mucinous tumors, only 1 had a discernible mass, 3 had thick irreg-

ular walls, 2 had loss of the wall layer pattern and 4 had submucosal

hypoechogenicity.

Conclusions: Although the sonographic findings of the malignant ap-

pendiceal tumors were non-specific, some of the sonographic features

seen in these 7 cases may help radiologists consider the possibility of un-

derlying malignant appendiceal tumors.

PPT12-030
Superb Micro-Vascular Imaging, A Novel
Ultrasound Technique In Focal Liver Lesions Evaluation

Mengna He,1 Yuxin Jiang,1 Ke Lv,1 Tian’an Jiang2

1Department of Ultrasound, Peking Union Medical College Hospital,

China, 2The First Affiliated Hospital of Zhe Jiang University

Objectives: The purpose of this study is to describe the characteristic of

SMI and compare the clinical value of SMI to contrast-enhanced ultra-

sound/CT/MRI in evaluating focal liver lesions.
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Methods: Twenty-four patients with 31 focal liver lesions were

involved in our study, the lesions consisted of hepatocellular carcinoma

(n55), Diffuse large B lymphoma (n51), adenoma (n51), metastatic

lesions (n55), focal nodular hyperplasia (n52), hemangioma (n517).

Nine lesions were pathologically diagnosed and 22 lesions were radio-

logically confirmed. The mean value of the largest diameter of the le-

sions was 3.9cm (1.1cm � 8.5cm). All patients had been done SMI

examination for the liver lesions, and at least had been done one of

the listed imaging technology (contrast enhanced ultrasound, enhanced

CT or enhanced MRI). The patients were divided into subgroups based

on the characteristic of SMI results and compared the clinical value of

SMI in diagnoses of focal liver lesions to the above three imaging

technology.

Results: The SMI manifestations of hemangiomas were described as

three subgroups: diffuse dot-like type (n56); strip rim type (n58);

nodular rim type (n53), the largest diameters of the three groups

were obviously different (P50.0,,0.05) and these findings were cor-

responding to the enhanced ultrasound/CT/MRI. The hepatocellular

carcinoma were described as two subgroup: diffuse honeycomb

type (n52); strip trunk with tiny branches (n53). Four of the metasta-

tic lesions were from breast cancer in one patient, the SMI manifes-

tation was like the second type of hemangioma with strip rim; the

other metastatic lesion was from pancreatic cancer had the same

SMI type of lymphoma with thick rim type. All of the FNH was

described as spoke-wheel type, the adenoma was described as diffuse

honeycomb type.

Conclusions: SMI technology made the evaluation of micro-vascular of

focal liver lesions possible without any enhanced agents. The SMI type

were obviously different from different lesions, which could provide

additional diagnostic information. While some lesions had the same

type, this result was need further research with large sample size.

PPT12-031
The Place of Ultrasound Examination in Diagnosis
of Abdominal Liquid Collections

Atanas Hilendarov,1 Kichka Velkova,2 Antonia Nedeva,2

Alexandar Georgiev,2 Lubomir Chervenkov2

1Department of Diagnostic Imaging, EFSUMB, Bulgaria, 2Department

of Diagnostic Imaging

Objectives: The detection of liquid collections remains a challenge for

the traumateam, especially when there is multiple trauma. We present

our experience in thediagnosis, follow-up and planning therapy of free

and encapsulated abdominal liquidcollections by performing ultrasound

examination.

Methods: 143 emergency trauma patients /116male and 27 female/ were

examined usingultrasound for a period of 3 years. The right and left obli-

que and polypositioning viewwas used for US examination to identify free

and bounded liquid collections in theabdominal cavity. The examination

was performed immediately after the initial clinicalsurvey with patients

supine. Positive findings of liquid collections on US were comparedwith

those provided byCT, punctures under US control or surgery. USmachine

suppliedwith 3.5 and 7 MHz linear and convex transducers , CT device-

GE 3000i, needles andcatheters were used.

Results: One hundred and fifteeen /80.41%/ of all 143 US examined

trauma patients hadfree and encapsulated liquid collections, confirmed

by CT scan, surgery or clinivalcourse. In 59 /51.30%/ patients we per-

formed fine needle puncture under US control.There were 95 true-pos-

itives, 14 true-negatives, 2 false-positives and fore false-negativeresults.

Overall this demonstrated that ultrasonography had a sensitivity of

95.95%,specificity of 87.50% and accuracy of 94.78%. The PPV is

97.93% and the NPV –77.77%.

Conclusions: Our experience and literature reports support the opinion

that USexamination should be used as a primary method for diagnosis

and follow-up ofabdominal liquid collections in emergency patients.
PPT12-032
The Utilization of Upper Abdominal
Ultrasonography in Taiwan

Jeong-Shi Lin, Tzeon-Jye Chiou

Department of Medicine / Divisions of Transfusion Medicine and

Hematology, Taipei Veterans General Hospital, Taiwan

Objectives: There is currently a lack of published data on utilization of

upper abdominal ultrasonography in Taiwan. In order to get information

on this topic, we analyzed data obtained fromNational Health Insurance

that covered almost whole population of Taiwan.

Methods: We conducted a nationwide population-based retrospective

study about the use of upper abdominal ultrasonography in Taiwan.

The data were retrieved from the Taiwan Longitudinal Health Insurance

Database 2005.

Results: Among 15,037,146 individuals applied for health reimburse-

ment in 2005, a total of 65,535 patients were examined by upper abdom-

inal ultrasonography. Males was 53.1%. Mean age of the patients was

50.56 17.3 years (range: 0 to 107 years). Most of the upper abdominal

ultrasonography were done in young adults (73.1%), followed by greater

than or equal to 65 years 23%, and younger than 20 years: 3.9%,. Except

for screening purposes, the most frequent reasons for requesting upper

abdominal ultrasonography (expressed as number of patients) were

chronic hepatitis (14,657), abdominal pain (2,159), cirrhosis of liver

(2,144), hepatoma (1,463), calculus of gallbladder (1,202), calculus of

kidney (898), hepatitis (743), disorder of urethra and urinary tract

(606), urinary tract infection (565), and chronic kidney disease (533).

Conclusions: This report offers information of utilization of upper

abdominal ultrasonography in Taiwan. The information may be applied

for economic analysis.

PPT12-033
Trans-Abdominal Ultrasonography of Pancreas is
Superior to Liver for Detection of Ectopic Fat Deposit

Resulted from Metabolic Syndrome

Shilin Li, Liyang Su, Guorong Lv, Weihong Zhao, Jianhui Chen

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: Non-alcoholic fatty pancreas disease (NAFPD) is

frequently found through trans-abdominal ultrasound examination.

The incidence of NAFPD varied from 16% to 69.7% in different country.

The aim of our study was to investigate the occurrence rate of NAFPD in

a south China province of Fujian and the relations to non-alcoholic fatty

liver disease(NAFLD) and metabolic parameters.

Methods: A total of 256 subjects were recruited. Each was assessed by

abdominal sonography to diagnose NAFLD and NAFPD. The ages, gen-

ders, heights, weights and detection of peripheral blood biochemical in-

dexes (cholesterol, triglycerides, high-density lipoprotein cholesterol,

low density lipoprotein cholesterol and glucose) were recorded. The re-

lationships among metabolic parameters and NAFPD or NAFLD were

evaluated, and the positive rates of NAFLD and NAFPD in the general

population were compared.

Results: The age, BMI, holesterol, triglycerides, high-density lipoprotein

cholesterol, low density lipoprotein cholesterol and glucose were signifi-

cantly associated with NAFPD and NAFLD (P,0.05), while the positive

rate of NAFPD was significantly higher than that of NAFLD.

Conclusions: NAFPD and NAFLD can reflect the body metabolism,

while NAFPD has a higher sensitivity.

PPT12-034
Ultrasonographic Atlas of Splenic Lesions
Kyeong Ah Kim, Gayoung Choi, Jung Woo Kim, Yang Shin Park,

Jong Mee Lee, Jae Woong Choi, Chang Hee Lee, Cheol Min Park
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Department of Radiology, Korea University Guro Hospital,

South Korea

Objectives: This poster presentation presents a comprehensive over-

view of ultrasonography of splenic lesions. Certain ultrasonic features

are also discussed with pathologic correlation.

Methods: We review the ultrasonic characteristics of a wide range of

splenic abnormalities, illustrating them with images obtained in our

institution from 2005 to 2016.

Results: We describe the ultrasonic features of various splenic lesions:

1. Anomalies and anatomic variants (wandering or ectopic spleen,

accessory spleen) 2. Nonneoplastic diseases (splenomegaly, Gamna-

Gandy Bodies, infarction, cystic lesions, peliosis) 3. Infection and in-

flammatory diseases (pyogenic abscess, fungal abscess, tuberculosis,

sarcoidosis) 4. Benign neoplasms (hemangioma, lymphangioma, ha-

martoma, sclerosing angiomatoid nodular transformation, inflammatory

pseudotumor) 5. Malignant neoplasms (lymphoma, angiosarcoma, met-

astatic tumors), based on gray-scale and color Doppler sonography.

Conclusions: Ultrasound is a widely available, noninvasive, and useful

modality of diagnosing splenic lesions. A combination of ultrasonic

characteristics and clinical data may provide an accurate diagnosis. If

the US appearance alone is not enough, US may also be used to guide

biopsy of suspicious lesions.

PPT12-035
Ultrasonography of Perinephric Fluid: Differential
Diagnosis and Image Interpretation

Teng-Fu Tsao,1 Chih-Wei Chen,1 Hsin-Hui Huang,2

Yeu-Sheng Tyan3

1Department of Medical Imaging, Chung Shan Medical University

Hospital, Taiwan, 2Department of Medical Imaging and Radiological

Sciences, Chung Shan Medical University, 3Department of Medical

Imaging, School of Medicine, Chung Shan Medical University

Objectives: Perinephric fluid is a critical finding of ultrasonography in

daily clinical practice. The condition includes a broad spectrum of dis-

eases and the fluid may arise from the kidney or adjacent retroperitoneal

structures. We present a case series of patients with perinephric fluid

collection with ultrasound images. The brief history, physical examina-

tion and image interpretation are addressed as well as the images of sub-

sequent other modalities.

Methods: Case series and literature review.

Results: Cases of pyelonephritis with abscess, obstructive uropathy

with perirenal urine leakage, renal laceration with hematoma, pseu-

doaneurysm and perirenal lymphangiomatosis were reviewed. In

most cases, the distinguishing ultrasound characteristics about the

fluid shape, internal echogenicity, or the Doppler signal serve as

clues to the astute sonographer to search more carefully for an un-

derlying disease.

Conclusions: Perinephric fluid includes a broad spectrum of diseases

and ultrasonography plays an important role of management at the point

of care.

PPT12-036
Ultrasound Finding of Unusual Duodenal Tumor:
Brunner’s Gland Harmatoma

Lisha Wu,1 Hsu-Heng Yen,2 Shun-Sheng Wu,2 Maw-Soan Soon2

1Ultrasound Room, ChanghuaChristian Hospital, Taiwan, 2Department

of Gastroenterology, Changhua Christian Hospital

Objectives: Abdominal ultrasound is usually applied for screen for

hepatobiliary lesion. Duodenum is usually to visualize with ultra-

sound. In this report, we report the ultrasound finding of unusual

duodenal tumor.
Methods: A 52-year-old male visited our hospital because of dull

postprandial upper abdominal pain and intermittent tarry stool pas-

sage for one month. He had no weight loss during the period. He

has medical history of hypertension. An upper endoscopy revealed

a duodenal tumor and abdominal CT disclosed a 2.6cm well-

defined tumor rising from the duodenal bulb. Abdominal ultrasound

was performed.

Results: Abdominal ultrasound revealed a duodenal tumor with some

cystic lesions within of the tumor. A differential diagnosis of this case

from ultrasound findings of duodenal cyst containing tumor includes

heterotopic pancreas, cystic degeneration of solid tumors ( i.e. gastroin-

testinal stromal tumors, neurogenic tumors ), and Brunner’s gland har-

matoma, which correlated with the the dilatation of the glandular

acini or ducts of the Brunner’s gland. The patient finally received lapa-

roscopic resection of the tumor and pathology revealed Brunner’s gland

harmatoma.

Conclusions:An abdominal ultrasound can be useful for evaluation

of duodenal tumor. A finding of cystic lesion within the tumor

should remind the clinician the diagnosis of Brunner’s gland har-

matoma.

PPT12-037
Ultrasound of Peritoneal (Dry Type) and Small
Bowel Tuberculosis among HIV-AIDS

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound of peritonitis tuberculosis (dry type)

and small bowel tuberculosis among HIV-AIDs.

Methods: This cross sectional study was conducted at a small private

clinic in Emma Poeradiredja Hospital Bandung, Indonesia from July

1, 2011- December 31, 2011. Data were collected from all HIV patients

by one certified ultrasound internal medicine specialist using ALOKA

SD1100.

Results: N58 (23-44y, mean 28), all male HIV patients. 1 (13%)

had hepatitis B and C and 1 (13%) had hepatitis B. 5 patients

(63%) had history of drug abuse. One (13%) patient has had

ARV for 2 years, 2 (25%) were newly diagnosed with HIV, while

the rest (63%) patients have had intermittent ARV. CD4 range

(45-223, mean 127), positive tuberculin skin test (. 5 mm) but

negative sputum smear. All were peritonitis tuberculosis (dry

type) and small bowel tuberculosis. Normal peristaltic and small

bowel wall thickness (2.1-3.9 mm, mean 3.8 mm) were examined

on the tympanic area. Hypo peristaltic, thickening heterogenic

hypoechoic wall (6.9-24.6 mm, mean 18.4 mm, 4.84 x than on

tympanic area), loss differentiation of the wall layers, irregular

margin in addition to several round nodular structure within the

thickened small bowel wall were examined on the dullness

affected area.

Conclusions: Peritoneal tuberculosis (dry type) and small bowel tuber-

culosis has some characteristics in HIVAIDs.

PPT12-038
Value of Us in Patients with Equivocal CT Findings
of Acute Appendicitis: Comparison with CT Reassessment

Hyuk Jung Kim,1 Ji Ye Sim2

1Departments of Radiology, Daejin Medical Center, Bundang Jesaeng

General Hospital, South Korea, 2Departments of Radiology, Hanil

General Hospital

Objectives: To compare diagnostic values of ultrasound (US) and CT

reassessment in patients with equivocal CT findings of acute appendi-

citis, including those with coexistent inflammatory lesion.
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Methods: Patients with equivocal CT findings of acute appendicitis

(n5115), who underwent US, were included. Two abdominal radi-

ologists reviewed CT scans independently. They analyzed four CT

findings (appendiceal wall enhancement, appendiceal wall thick-

ening, intraluminal air in appendix, and coexistent inflammation)

and make a diagnosis of acute appendicitis. Patients were catego-

rized into positive and negative appendicitis based on previous

US reports. The diagnostic performance, interobserver agreement

in CT findings interpretation, and appendicitis likelihood were

calculated.

Results: The area under the receiver operator characteristic curve

(AUC, 0.960), sensitivity (100%), and specificity (92.1%) of US was

higher than those of CT reassessment (reviewer 1: 0.697, 51.9% and

87.5%; reviewer 2: 0.759, 66.7% and 85.2%, respectively). In the coex-

istent inflammation group, the AUC (0.990), sensitivity (100%), and

specificity (98.0%) of US were higher than those of CT reassessment

(reviewer 1: 0.607, 27.3% and 94.1%, reviewer 2: 0.561, 14.3% and

98.0%%, respectively). Interobserver agreement in the CT diagnosis

of appendicitis was moderate (k50.44).

Conclusions: In patients with equivocal CT findings of acute appendi-

citis, US shows better diagnostic performance compared to CT

reassessment, and helps differentiate between acute appendicitis and

periappendicitis.

PPT12-039
Very Important Ultrasound Role in Diagnose &
Treatment Follow-Up Peritoneal and Small Bowel Tuberculosis

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound’s very important role in diagnosis

and treatment follow up of peritoneal and small bowel tuberculosis.

Methods: This retrospective study was conducted at St Elisabeth Hos-

pital, Flores, during February 2012 - August 2013 using ALOKA

SD1100 by one very skill certified ultrasound internal medicine

specialist. Data were abstracted from medical records of all completed

treated of peritoneal and small bowel tuberculosis.

Results: N 546 (14-85 y, x 36,5y), 312 (57%) female, 234(43%)

male. Diagnose: All with recurrent colic abdomen pain, diarrhea/

obstipation, distention, doughy & dam-board phenomena according

to dry type peritoneal tuberculosis, constitutional symptoms, cough

and X-ray suggestive lung tuberculosis. Small bowel ultrasound on

dullness pain area were: a/hypo- peristaltic, irregular thickening

heterogenic hypo-echoic, irregular margin of the wall, loss differ-

entiation of the wall layers, with several oval/round nodular struc-

tures those suggestive granuloma process) within the wall and

narrowing of the lumen. Follow up during treatment: all the symp-

toms & signs, dullness area, wall thickening, lumen narrowing were

disappeared gradually. After the treatment: no abdominal pain/

tenderness/doughy abdomen/dullness area/ constitutional sign

&symptoms anymore. Only 292 (53%) then carried ultrasound at

the end of treatment (because of economic reason) showed intestine

wall thickening were decreased and normal peristaltic were seemed

on the affected area, but the wall margin were still irregular.

Conclusions: Ultrasound was very useful and important for more thor-

ough diagnosis & follow-up the treatment of peritoneal and small bowel

tuberculosis.

PPT12-040
Ultrasound of Peritoneal and Small Bowel
Tuberculosis among Mental Illness Patients

Maria Goretti Ametembun
Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe ultrasound of peritonitis (dry type) and small

bowel tuberculosis among mental illness patients.

Methods: This cross sectional study was conducted at Mental Hospital

of West Java Province from August-December 2011. We obtained writ-

ten informed consent from the subjects, the person responsible for the

individual, and the medical committee of hospital. Data were collected

by one certified ultrasound internal medicine specialist using (1) ques-

tionnaire: both constitutional symptoms and symptoms related to the

specific organ affected; (2) physical examination, doughy abdomen,

‘‘Dam-board’ phenomenon’’ (3) abdominal ultrasound using ALOKA

SD1100.

Results:Within the total 275 patients in the hospital, 162(59%)(14-62y,

mean 28,5y) patients with peritonitis (dry type) and small bowel tuber-

culosis, including 68 (42%) female and 94 (58%) male. The breakdown

of psychiatric disorder diagnosis were : 68(41,97%) hebephrenic schizo-

phrenia, 11(6,79%) residual schizophrenia, 61(37,65%) paranoid

schizophrenia, 11(6,79%) severe depression and psychotic alteration,

9(5,55%)bipolar disorder, 1(0,62%) postpartum depression, and

1(0,62%) mental retardation. Ultrasound findings were: hypoperistaltic,

thickening heterogenic hypoechoic of the small bowel wall (6,2-22,6

mm, mean 12,44 mm, 6,2 x than on tympanic area), loss differentiation

of the wall layers, irregular margin in addition to several round nodular

structure (patchy hyper echoic non-shadowing with an irregular rim of

lower echodensity) within the wall and narrowing the lumen on the dull-

ness area.

Conclusions: Peritoneal tuberculosis (dry type) and small bowel tuber-

culosis had some ultrasound characteristic were frequent among mental

illness.

OPT12-041
Ultrasound-Guided Percutaneous Core Needle
Biopsy of Splenic Lesions

Yong Moon Shin, Sang Ik Park, Hyung Jin Won, Pyo Nyun Kim,

Moon Gyu Lee, So Yeon Kim

Department of Radiology, Asan Medical Center, University of Ulsan,

South Korea

Objectives: To evaluate the safety and efficacy of ultrasound-guided

percutaneous core needle biopsy of splenic lesions.

Methods: This retrospective study included 30 patients who under-

went percutaneous core needle biopsy of their splenic lesions using

18-gauge or 20-gauge needles between January 2001 and July 2016

in a single tertiary care center. The characteristics of the splenic le-

sions were determined by reviewing the ultrasound and computed

tomography examinations. Acquisition rate and diagnostic accu-

racy were calculated, using pathologic results of the splenectomy

specimen, clinical course and/or imaging follow-up as a reference

standard. Electronic medical records, laboratory findings and

computed tomography images were reviewed to identify post-pro-

cedure complications. Seventy-three pieces of specimens were

obtained in the 30 patients and splenectomy was performed in 2

patients.

Results: Twenty-nine of the 30 patients had focal splenic lesions, while

the other patient had homogeneous splenomegaly. Acquisition rate and

diagnostic accuracy were 80.0 % (24/30) and 76.7 % (23/30), respec-

tively. Perisplenic hemorrhage without hemodynamic instability devel-

oped in one patient.

Conclusions: Ultrasound-guided percutaneous core needle biopsy of

splenic lesions is a safe method in achieving a tissue diagnosis. It can

be considered as an alternative to splenectomy in patients with a high

risk of splenectomy-related complications.
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Sonographic Anatomy of the Head & Neck, How &

Why

W. K. Tang, E. Dai, A. T. Ahuja

Department of Imaging & Interventional Radiology, The Chinese

University of Hong Kong, Hong Kong SAR, China

Sonographic examination of the neck consists of a series of sweeps,

predominantly with the transducer held transversely. The examination

may be altered depending on the patient’s clinical presentation.

A complete examination includes evaluation of both sides of the neck

beginning in the submental region, through the submandibular, parotid

regions, along the carotid & internal jugular veins (including vagus

nerve), down to medial head of clavicle & then transversely across the

supraclavicular fossa & then the posterior triangle (including brachial

plexus). The examination is finally completed by evaluating thyroid, tra-

chea, esophagus, paratracheal areas & the tracheo-esophageal grooves.

This comprehensive examination requires knowledge of sonographic

anatomy, meticulous attention to detail, a high resolution transducer &

ensures no obvious abnormalities are missed.

Familiarization of anatomy of the neck is essential because lesions in

the head & neck are site specific. Their embryologic origin & location

are the first clue towards it’s diagnosis/narrow differential diagnosis

(eg, dermoid/epidermoid, thyroglossal duct cysts, branchial apparatus

abnormalities, vagus & brachial plexus schwannomas & carotid body

paraganglioma). To their anatomical location, the addition of sono-

graphic/imaging appearances often provides an accurate final diagnosis

& obviates the need for pre-treatment biopsy in many cases.

This presentation will discuss the sonographic technique, anatomy of

the neck & the identifying abnormalities predominantly based on their

anatomical location.

T13-13-IN02

Neck lesions- FNA / Core Biopsy -Tips and Tricks

Dr. Asif Momin, MD

Prince Aly Khan Hospital, India

With the expanded use of ultrasound guidance in neck lesions the de-

mand for obtaining adequate, representative samples both in FNAC and

core biopsies has become pivotal in diagnosis and management of

various overlapping pathologies. There is specific need for obtaining

samples for detection of primary neoplasm, metastatic spread, bacterio-

logical studies in infected lesions andmany confusing cases of post treat-

ment neck. Specific tricks regarding aspiration of complex nodules with

both cystic and solid components like thyroid lesions. Avoidance of

many neurovascular structures during core biopsies by choosing correct

needle path and notch sizes, correct patient position, small footprint

probes, using colour as contrast and sometimes saline dissection are

important.

Patient safety, adequate anaesthesia and careful slide preparation us-

ing correct transport media are valuable points for successful outcome.

Specific techniques to obtain adequate samples from orbital lesions, sali-

vary glands neck nodes oesophageal lesions, superior mediastinal

lesions extending in suprasternal region as well as routine thyroid/ para-

thyroid and nodal masses need to be planned. Specific cases like laryn-

geal lesions, prevertebral regions and tonsillar lesions need special

attention.

Rare complications and ways to avoid them should be kept in mind

while using aseptic technique under universal precautions.

T13-13-IN03

Ultrasound Based Korean Thyroid Imaging

Reporting and Data System (K-TIRADS)

Byungjoo Lee

Department of Otorhinolaryngology-Head and Neck Surgery, Pusan

National University, Korea

Recently, thyroid nodules increased a lot in the world. This increase

maybe is due to an increase in the frequency of ultrasonography in asymp-

tomatic patients, although there are somedebates. The rate ofmalignancy of

thyroid nodule detectedultrasonography is reported to be 8-12%.These rate

is similar with the malignant rate of thyroid nodules found by palpation.

Ultrasonography is very important basic tools for thyroid nodules.

There are several roles of ultrasound in the evaluation of thyroid nodule.

First, ultrasonography can easily detect thyroid nodules in asymptom-

atic patients. Second, the possibility of cancer of thyroid nodules found

by ultrasonography can be assessed. Third, ultrasonography can be used

to select thyroid nodules to perform FNA and to help determine the

portion of the thyroid nodules to undergo FNA. Assessment of the loca-

tion and size of thyroid cancer by ultrasonography will help determine

the surgical method and extent of surgery in thyroid cancer.

Ultrasonic evaluation of thyroid nodules used various parameters. Ul-

trasonography can assess the size of the thyroid nodule and helps to predict

the malignancy and benignity of the diagnosed thyroid nodule using

various sonographic findings, such as, internal content, echogenicity,

shape, orientation,margin, calcification, halo sign, spongiformsign, vascu-

larity. The risk stratification systemwas proposed to the Korean Radiolog-

ical Society to evaluate the risk of cancer of the thyroid nodules based on

internal content and echogenicity. I will present the Korean ThyroidUltra-

sound based Thyroid Imaging Reporting and Data System (K-TIRADS).

T13-13-IN04

ARFI Elastography (ARFI Imaging) for Diagnosing

Cervical Lymph Node Metastasis from Head and Neck

Squamous Cell Carcinoma

Takahiro Fukuhara, MD, PhD

Tottori University Faculty of Medicine

Elastography is the novel tool for assessing a new characteristic of

target tissues, i.e., elasticity. This tool has not been applied in the

head and neck region.

Conventional elastography using manual compression provides the

degree of relative strain with color mapping. As color mapping changes

continuously depending on variations in pressure, an examiner subjec-

tively fixes the image, and thus images from conventional elastography

are not reproducible.

On the other contrary, elastography using acoustic radiation force im-

pulse (ARFI) evaluates the tissue displacement generated by an acoustic

push pulse. It can objectively assess the local elastic characteristics of

target tissues using a gray scale image. ARFI elastography produces

one image for each acoustic push pulse, and it is expected to exhibit

high intra- and inter-examiner reliability. ARFI elastography may be

particularly useful in the head and neck, where target tissues are super-

ficial, because acoustic push pulses are less likely to be attenuated.

I will present the utility of ARFI imaging for diagnosing metastasis

lymph nodes associated with head and neck squamous cell carcinoma.

T13-15-IN05

Ultrasound of Neck Masses in Pediatrics

Panruethai Trinavarat

Radiology, Chulalongkorn University, Bangkok, Thailand

USplays an important role in the evaluation of palpable neckmasses in

pediatric patients. The superficially located structures are easily examined
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and exquisitely displayed byUS using a high-frequency linear array trans-

ducer. In most of the cases, US can differentiate cystic from solid lesions.

For the cystic lesions, the imaging diagnosis is based on location. The

midline or paramedian location of cystic neckmasses in pediatricsmostly

are thyroglossal duct cyst and dermoid/epidermoidwhen locatingbetween

hyoid bone and thyroid gland, ranula or plunging ranula when locating in

sublingual or submandibular spaces, and dermoid/epidermoid againwhen

locating at suprasternal notch. Epiglottic cyst can also be detected in its

typical location when there is no intervening air. The laterally-located

cystic lesions are branchial cleft cyst, venolymphatic malformation, and

phlebectasia of the jugular vein. Lymphatic malformation has its typical

location in posterior triangle of the neck. Contents within cystic neck

masses in many cases are not echo-free and may appear as pseudo-solid

lesions on US. For the solid neck masses in pediatrics, US usually can

tell whether it is an enlarged lymph node or not. Like in adult, USmay de-

pict the suspicious lymph node for biopsy. The imaging diagnosis of the

solid neck masses other than enlarged lymph nodes in many cases are

nonspecific and need histological diagnosis. However, there are some

typical solid lesions that the diagnosis could be provided, e.g., fibromato-

sis colli, infantile hemangioma, ectopic thymus, and ectopic thyroid.

Symposium

T13-14-IN01

The Role of Ultrasound in Imaging Obstructive

Salivary Gland Diseases

E. Dai, W. K. Tang, A. T. Ahuja

Department of Imaging & Interventional Radiology, The Chinese

University of Hong Kong, Hong Kong SAR, China

Advances inminimally invasive treatment have altered themanagement

of obstructive salivary gland diseases. It requires early detection&cause of

the obstruction, it’s anatomical site, & any associated complications.

The imaging modalities to evaluate these conditions include Xray/or-

thopantomogram, ultrasound, conventional/digital subtraction sialogra-

phy, CT/CBCT, MRI.

The superficial location of the major salivary glands render them

readily amenable for examination with high resolution ultrasound,

particularly the sublingual& submandibular glands. Although the super-

ficial parotid can be evaluated with ultrasound, the deep lobe is obscured

by the mandible & cannot be visualized.

Inaddition to identifying the cause of obstruction, imaging, includingul-

trasound evaluates associated changes in glandular parenchyma, abscess/

mucocele/sialocele, Kuttner tumour formation & glandular atrophy.

This presentation will discuss the role of ultrasound as 1st line inves-

tigation amongst the gamut of available imaging modalities, it’s advan-

tages & limitations& the appropriate choice of other imagingmodalities

when ultrasound fails.

T13-14-IN02

Pearls and Pitfalls in Ultrasound of Pediatric Head

and Neck

Panruethai Trinavarat

Radiology, Chulalongkorn University, Bangkok, Thailand

US is thefirst imagingmethod for several diseases of thehead andneck

in pediatric patients, including developmental and acquired lesions. To

get the most benefit out of US examination, good technique in scanning

and good knowledge in interpretation are required. Knowledge of devel-

opmental disorders (e.g., thyroglossal duct cyst, branchial cleft or pouch

anomalies), unique pediatric normal structures (e.g., thymus, palatine

tonsil) and the ones in ectopic location (e.g., thyroid, thymus, parotid),

unique pediatric diseases (e.g., hemangioma, fibromatosis colli), aware-

ness of a pseudo-solid or pseudo-cystic lesion and adding techniques to

clarify (e.g., adjust settings, turn on color mode, compressing), knowing

the artifacts (e.g., mirror image from skull), and getting the most out of

clinical information (e.g., patient’s age, mass appears only in specific

position or situation, sign of inflammation) are very important for scan-

ning and interpretation. Many of the pitfalls are from not following the

basic ultrasound scanning instructions. The examples of the basic instruc-

tions are selecting the appropriate type and frequency of the transducer,

covering the appropriate depth, selecting proper window for scanning,

scanning in two orthogonal planes, and comparing the echogenicity.

T13-14-IN03

High Resolution Ultrasound of Paediatric Neck

Prof. P. K. Srivastava, MBBS, MD (Radiology), FICR, FICMU

Professor, Deptt. Of Radiodiagnosis, King George’s Medical

University, Lucknow

High resolution ultrasound is an excellentmodality of evaluation of pae-

diatric neck. The excellent tissue details and anatomical landmarks in the

neck like thyroid cartilage, trachea, strep muscles and neck vessels have

made assessment of the neck masses a practical proposition. The neck

masses are divided into two major groups, 1. Thyroid neck masses 2. Non

thyroid neckmasses. The non thyroid neckmasses include cervical masses,

lymph nodemass, salivary glandmasses, nerve tumors, vascularmasses, in-

flammatory masses, parasitic infestations, congenital masses, benign and

malignant neck tumors. High resolution ultrasound is multi planner, non

invasive, cost effective imaging modality, which is having advantage of

CT scan and MRI, since the spatial resolution of ultrasound is much better

than CT and MRI. The biggest advantage is that it is dynamic modality,

which does not require any sedation or special preparation for evaluation

of neck masses. The excellent tissue characterization of various structures

in the neck on ultrasound, clearly differentiate different pathologies. The

3Dultrasoundwithmulti planner imaging increases thediagnostic accuracy.

The lecture is only restricted to non thyroidal soft tissue masses of the neck.

T13-14-IN04

Mimics of Neck Lesions in Post Treatment Neck

Surveillance

Asif Abalal Momin

Chief of Imaging, Prince Aly Khan Hospital, Mumbai, India

This talk highlights the possible mimics seen in a busy oncology centre

during a followup imaging, especiallyultrasound (US)of the neck.Various

innocuous findings may be mistaken for recurrent or residual disease

causing confusion due to inexperience or an apparent lack of knowledge.

All the findings, whichmay lead to an erroneous diagnosis, have been

divided into the following categories. Thyroid and salivary gland abnor-

malities, nodal, vascular, neurogenic, cartilaginous, bony and soft tissue

abnormalities. These include several conditions which mimic metastatic

nodes, extra capsular nodal spread, residual lesions of thyroid bed, para-

thyroid adenomas and a few specific lesions such as Kutteners tumor of

submandibular gland. Post operative or foreign body granulomas may

mimic soft tissue recurrences or laryngeal neoplasm. In two cases para-

sitic pathology was identified causing concern for neoplasm. Calcified,

necrotic or non necrotic tuberculous lymph nodes also form an impor-

tant subset due to its high incidence in some countries. Normal thymic

and tonsillar tissue also adds to the confusion.

These various normal and abnormal findings in Head and Neck can-

cer follow-up need to be understood by radiologists of various levels of

expertise in busy imaging departments.

T13-14-IN05

How Does Ultrasound-Guided Core Biopsy Change

the Clinical Practice of Diagnosing Head and Neck Diseases

Tsung-Lin Yang, MD, PhD
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Department of Otolaryngology, National Taiwan University Hospital

and National Taiwan University College of Medicine, Taipei, Taiwan

To make the accurate diagnosis before definite treatments is

important for head and neck diseases. However, it may be clinically

challenging because of anatomical complexity and disease diversity.

Sampling by open biopsy (OB) remains the standard procedure to

have the pathological confirmation. However, complicated anatomical

structure of head and neck may render surgical intervention difficult.

Ultrasound-guided core biopsy (USCB) is a minimally invasive and

office-based procedure for tissue sampling, which has been widely

applied in many diseases of head and neck. Our work had proven

that USCB has superior advantages when used in diagnosing head

and neck diseases. When compared with the results obtained from

open surgery, no significant difference was noted between these

two groups in terms of diagnostic accuracy and the percentage of

inadequate specimens. All cases in the USCB group had the sam-

pling procedures completed less than ten minutes, but not in the

OB group. No obvious scars were found after USCB. Only patients

in the OB groups had scars postoperatively, and may need to receive

general anesthesia and hospitalization and Accordingly, USCB is

suggested to serve as the first-line sampling tool for head and neck

diseases with high diagnostic accuracy, minimal invasiveness, and

low medical cost.

T13-14-IN06

Head andNeck Sonography from the Viewpoint of a

Surgeon

Cheng-Ping Wang, MD

Department of Otolaryngology, National Taiwan University Hospital,

Taipei, Taiwan

The ultrasound is the first-line imaging study for evaluation of the

thyroid nodule. Comparing with other imaging studies, the ultrasound

is the most sensitive and powerful imaging tool to detect the presence

of the thyroid nodule and to distinguish between benign and malignant

nodules. Besides, the ultrasound is very useful for follow-up of the thy-

roid nodule without surgery and those after surgery. The ultrasound is

also a very promising imaging tool for other head and neck diseases,

including major salivary gland diseases, cervical lymph nodes and other

specific diseases.

In terms of surgery, the ultrasound provides surgeons much more

anatomical information of the thyroid nodule and other head and neck

diseases beside differential diagnosis. Through the ultrasound, surgeons

could know the extent of central and lateral lymph node metastasis, the

anatomical relationship between the recurrent laryngeal nerve and the

tumor, tracheal/thyroid cartilage and esophagus compression or inva-

sion, and intrathoracic extension for thyroid tumors. The most amazing

part of the ultrasound for head and neck surgery is that surgeons could

know the best approach for head and neck surgery, especially revised

surgery, and the potential risks/complications.

In this speech, I will talk about the head and neck ultrasound and will

more focus on the benefit of the ultrasound on head and neck surgery

from the viewpoint of a surgeon, who is always doing the ultrasound

by myself for patients, before and after surgery.

T13-14-IN07

Elastography of Neck Masses

Dr.Chander Lulla

Ria Clinic

Elasticity (hardness) is a mechanical tissue characteristic that pre-

vents tissue displacement under pressure.

It varies in different types of tissue (fat, collagen and so forth) and in

the same tissue in different pathologic states (inflammatory, malignant).

During the past few years, sonographic elastography, magnetic reso-

nance elastography and some other techniques have performed digital

measurements of tissue hardness. http://www.eusjournal.com/article.

asp?issn52303-9027;year52014;volume53;issue51;spage558;epage

562;aulast5Okasha - ref1

Two techniques of elastography have evolved

1) Strain elastography (SE)

2) Shear Wave elastography (SWE)

US elastography Strain scoring (patterns) system for Lymph Nodes(LN)

and Thyroid masses

Score 1: The entire LN is red or green, i.e., soft.

Score 2: 80% or more of the cross-sectional area of the LN is red or

green, i.e., soft.

Score 3: 50% or more and less than 80% is red or green.

Score 4: 50% or more and less than 80% is blue; and

Score 5: 80% ormore of the cross-sectional area of the LN is blue i.e., hard.

Shear Wave Elastography SWE provides quantitative elastic infor-

mation on the basis of the acoustic pulse of a US probe that stimulates

tissues, thereby producing a real-time elastogram.

Sonographic elastography in the neck can be primarily used to evaluate

pathologies involving Lymph nodes (LN), thyroid nodules and salivary

gland nodules http://www.eusjournal.com/article.asp?issn52303-9027;

year52014;volume53;issue51;spage558;epage562;aulast5Okasha -

ref4.Differentiationbetween reactive andmetastatic lymphadenopathy is vi-

tal and one of the differentiating criteria is hardness (elasticity) of the mass.

LYMPH NODES LNs that have sonographic criteria suggestive of

benign nature and had elastography score of 1 hence biopsy is not indi-

cated and the diagnoses is based on follow-up with the minimum period

of 12 months.

In LNs with score 2, if clinical or sonographic suspicion existed the

LN was subjected to histopathological examination, but in case of low

suspicion a follow-up policy can be adopted to avoid unnecessary inva-

sive procedures.

All LNs with score 3 and 4 are subjected to histopathological exam-

ination either by biopsy or FNAC.

Thyroid Nodules Using strain criteria in a study by Rago differenti-

ating benign nodules frommalignant ones was a mean elasticity index of

65 kPa on SWE. The sensitivity and the specificity for malignancy were

51.9% and 97% in the case of gray-scale US and 81.5% and 97.0% in the

case of the combination of gray-scale US and SWE.

SWE: Sebag et al.in a study of 146 thyroid nodules form 93 patients,

the cut-off point for discriminating benign nodules from malignant ones

was a mean elasticity index of 65 kPa on SWE.

The sensitivity and specificity for malignancy were 81.5% and 97.0%

in a combination of gray-scale US and SWE, respectively

Conclusion: While elastography is a promising technique in some or-

gans such as the breast and the liver there have been conflicting results

of its additional value in predicting thyroid malignancy and Lymp Node

charachterisation

To be a good adjunctive diagnostic tool to conventional US, addi-

tional elastography should improve the diagnostic performances of con-

ventional US, rationalizing the consequently longer US time and the

additional cost of elastographic software that comes with its use.

T13-14-IN08

B-Mode and Color Doppler Ultrasound Evaluation

of Neck Lymphadenopathy

Daniel Makes

Department of Radiology, Pelni Hospital; World Federation of

Ultrasound in Medicine & Biology- Center of Education (Jakarta

WFUMB-COE), Jakarta

Ultrasound examination and evaluation of neck lymph-nodes is an

essential part if somebody will make a complete head and neck lesion

examination.
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Recently, with use of modern high-resolution Ultrasound machine

and transducer makes it possible we to depict images with higher diag-

nostic accuracy.

Usually, B-Mode US can evaluates lymph-node morphology while

Color Doppler US evaluates the intranodal vascularization.

In this paper we will discuss about the equipment & settings, scan-

ning technique and the ultrasound criteria for differential diagnosis be-

tween benign from malignant lymph-node by means of B-Mode and

Color Doppler US.

T13-14-IN09

Sonography of Salivary Glands

Sudheer Gokhale, MD, FICR, FICMU, FAIUM

Sri Aurobindo Medical College & P G Institute, Indore, India

Patients with salivary gland abnormalities present most commonly

with painful or painless focal swelling, dryness of mouth or pain on

eating certain type of food.

The Sonography of Salivary glands needs to answer certain ques-

tions. Is there a focal mass? Is it benign or malignant? Is the lesion single

or multiple? What is the location? Are there any Lymph nodes?

US is accepted as the first imaging method for assessment of diseases

of major salivary glands. Lesions in the deep lobe of parotid gland or

behind the mandible are difficult to see. US needs to be complimented

by MRI, and also when the tumors are large or appear to bulge into

oral cavity or oropharynx. CT is considered better in assessment of in-

flammatory diseases of salivary glands.

Acute Inflammation: In acute inflammation, salivary glands are

enlarged and are often hypoechoic. The glands may be inhomogeneous;

may contain multiple small, oval, hypoechoic areas.

Chronic Sialedenitis: In chronic inflammation, salivary glands are

normal sized or smaller, hypoechoic, and inhomogeneous and usually

do not have increased blood flow. Multiple small hypoechoic foci on a

heterogeneous background.

Sialolithiases: 60-90%Salivary calculi occur in the submandibular

gland. Parotid calculi are relatively less commonUS and MR are the

main modalities for detection of calculi and assessment of ducts.

Sjogren Syndrome: Bilateral glandular involvement. Parotid & Sub-

mandibular glands are commonly involved. Sometimes lacrimal glands

are also involved. USG reveals heterogeneous echopattern, multiple

round hypoechoic areas, reticulated pattern.

Neoplasms: Salivary gland neoplasms are not common. Most of them

occur in Parotid glands (80-90%). Most of them are benign (70-80%).

Neoplasm in submandibular gland is rare (10-20%) but almost 50% of

them are malignant.

Malignant Lesions: The most commonmalignant neoplasms occurring

in salivary glands are mucoepidermoid carcinoma and adenoid cystic

carcinoma.

Less than 30% of focal lesions in the parotid gland are malignant,

whereas almost 50% of focal lesions in the submandibular gland are

malignant.

Ultrasound characteristics are Irregular shape, Irregular borders, Ill

defined margins, and Hypoechoic inhomogeneous structure.

T13-14-IN10

Thyroid and Perithyroidal Anatomy for Non-

Surgical Treatment

Jung Hwan Baek

Department of Radiology andResearch Institute of Radiology,University

of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Ultrasound (US)-guided non-surgical treatments such as ethanol and

radiofrequency ablation have been widely used in the treatment of thy-

roid nodules and neck tumors. For a safe and effectiveUS-guidedproced-

ure, knowledge of neck anatomy, particularly critical structures such as

nerves, is essential. However, most previous studies evaluated neck anat-

omy based on cadavers, computed tomography, or magnetic resonance

imaging rather thanUS. Therefore, US based anatomy duringUS-guided

procedure is necessary for non-surgicalmanagement. The aimof this lec-

ture is to review US-based thyroid and perithyroid anatomy, focusing on

its clinical significance in the use of prevention techniques for complica-

tions during theUS-guidedprocedures.Knowledge of these areasmay be

helpful formaximizing the efficacy andminimizing the complications of

US-guided procedures for the thyroid and other neck lesions.

T13-14-IN11

Utility of Intraoperative Ultrasonography for Head

and Neck Surgery

Takahiro Fukuhara, MD, PhD

Tottori University Faculty of Medicine

There are many major nerves and blood vessels in the neck. In addi-

tion, the anatomy of the neck is complicated. Hence, head and neck sur-

gery is sometimes difficult to perform and intraoperative

ultrasonography may be useful in such cases. Here, we will discuss

several applications of intraoperative ultrasonography.

First, facial bone fracture can be detected by ultrasonography using

an ordinary linear probe, and fracture reduction can also be evaluated

by intraoperative ultrasonography. Second, ultrasonography can be

used to predict the diameter of the trachea in infants, which shows a

wide variation. In addition, anatomic abnormalities of blood vessels or

the trachea can be also detected.

Recently, an extremely small-sized probe –2.5 cm in length and 0.85

cm in width– has been developed (L51K linear probe, Hitachi Health-

care. Co., Japan). This small probe makes it easy to use ultrasonography

during transoral surgery, such as that performed for oral, oropharyngeal,

hypopharyngeal or parapharyngeal tumors. Furthermore, it can also be

used for transoral robotic surgery. It enable precise evaluation of the

depth of tumor invasion, and the location of the vessels during surgery.

T13-14-IN12

Can Ultrasound Features Predict the Clinical

Aggressiveness of Thyroid Cancer?

Byungjoo Lee

Department of Otorhinolaryngology-Head and Neck Surgery, Pusan

National University, Korea

Ultrasonography is very important basic tools for thyroid nodules.

There are several roles of ultrasound in the evaluation of thyroid nodule.

First, ultrasonography can easily detect thyroid nodules in asymptom-

atic patients. Second, the possibility of cancer of thyroid nodules found

by ultrasonography can be assessed. Third, ultrasonography can be used

to select thyroid nodules to perform FNA and to help determine the

portion of the thyroid nodules to undergo FNA. Assessment of the loca-

tion and size of thyroid cancer by ultrasonography will help determine

the surgical method and extent of surgery in thyroid cancer.

Ultrasonography can help to predict the malignancy and benignity of

the diagnosed thyroid nodule using various sonographic findings, such

as, internal content, echogenicity, shape, orientation, margin, calcifica-

tion, halo sign, spongiform sign, vascularity. Many previous studies

have focused on distinguishing between malignant or benign thyroid

nodule by ultrasonographic findings. There are few studies for the differ-

ences of clinical features according to various ultrasonographic findings

of thyroid cancer. A hypothyroid nodule with a thyroid nodule have

higher the possibility of malignant nodule than benign. However, papil-

lary thyroid cancer has various internal echogenicity such as isoechoic,

hypoechoic nodule, and marked hypoechoic nodule. There are a few

studies about the difference of clinical feature according to internal

echogenicity, such as, isoechoic, hypoechoic, or marked hypoechoic

thyroid carcinoma. Therefore, wewould like to evaluate the relationship
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between important clinical risk factors (lymph node metastasis and ex-

trathyroidal extension) and internal echogenicity in thyroid carcinoma.

In addition, various ultrasonographic findings of thyroid cancer may be

associated with histologic findings of thyroid cancer. So, I will present

the relationship between several sonographic findings and two histolog-

ic findings (fibrosis and tumor growth pattern) of thyroid cancer.

T13-14-IN13

Imaging of Parathyroid Glands

E. Y. L. Dai, W. K. Tang, A. T. Ahuja

Department of Imaging and Interventional Radiology, The Chinese

University of Hong Kong, Hong Kong SAR, China

Themanagement of primary hyperparathyroidismdiffers from second-

ary and tertiaryhyperparathyroidism in that it is a surgical treatable disease

and the current standard of care is minimally invasive parathyroidectomy.

Hence there is a demand for accuratepreoperative localizationof abnormal

parathyroid glands by imaging. In this lecture, the key sonographic anat-

omy and scanning technique for parathyroid glands will be covered with

particular reference to their embryological descent in the neck. The typical

and not so typical sonographic features of parathyroid adenomas will be

discussed with illustrative case examples. Common pitfalls and

mimics of parathyroid pathology will also be shown. The choice of imag-

ingmodality and flowchart for investigating parathyroid pathologywill be

explained, with case examples demonstrating ultrasound, MIBI scan and

4DCT correlation. The utility of ultrasound as a first line screening

tool for evaluation of parathyroid diseases will be emphasized.
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Simultaneous Recording of Ultrasound and

Polysomnography during Natural Sleep in Patients with

Obstructive Sleep Apnea

Jeng-Wen Chen,1 Chun-Hsiang Chang,1 Shou-Jen Wang,1

Chih-Chung Huang2

1Department of Otolaryngology-Head and Neck Surgery, Cardinal Tien

Hospital, Taiwan, 2Department of Biomedical Engineering, National

Cheng Kung University

Objectives: Tongue base deformation may play a critical role in the phe-

nomenon of obstructive sleep apnea, but polysomnography provides

limited information regarding the effect of tongue motion during natural

sleep.We reported on preliminary results of combining a novel ultrasound

system and polysomnography (PSG) for simultaneous recordings during

natural sleep involunteers andpatientswith obstructive sleepapnea (OSA).

Methods: Ten healthy volunteers and five patients with OSA underwent

time-synchronized PSG and submental transcutaneous ultrasound exam-

inations during natural sleep. The wearable ultrasound device detected

the air–mucosal interface of the tongue surface and automatically deter-

mined the maximum tongue base thickness (TBT) in real time. We

compared the recorded ultrasonic TBTs between eupnea and other

obstructive respiratory events using analysis of variance (ANOVA).

Results:All participants reported no sensation of heat, no sign of skin al-

lergy, and an average of mild disturbance in natural sleep after the ultra-

sound recordings. In the individual patientswithOSA,we demonstrated a

significant difference (p, 0.001) between the ultrasonic TBT measured

during eupnea and that measured during snoring, hypopnea, and apnea.

On average, increased TBTs of 2.5 (4.1%), 6.0 (9.8%), and 7.7 mm

(12.5%) are associated with snoring, hypopnea, and apnea, respectively.

Conclusions: Our present data demonstrate that simultaneous examina-

tion of ultrasonic TBT and PSG is feasible for prolonged recording dur-

ing natural sleep. The proposed method also enables the detection of

significant differences in ultrasonic TBT between eupnea and obstruc-

tive respiratory events evaluated using PSG. This novel technique can

be used to generate hypotheses for subsequent investigations of the un-

derlying mechanisms and individualized combined therapy for OSA.

OPT13-002

Is Computer-Aided Quantification of Intranodal

Vascularity a Useful Tool for Differentiating Different

Causes of Cervical Lymphadenopathy

Michael Tin Cheung Ying,1 Sammy CH. Cheng,1 Anil T. Ahuja2

1Department of Health Technology and Informatics, The Hong Kong

Polytechnic University, Hong Kong, 2Department of Imaging and

Interventional Radiology, The Chinese University of Hong Kong

Objectives: Advancement of information technology allows accurate

and reliable assessment of medical images including ultrasound images.

This study investigated the feasibility of using intranodal vascularity in-

dex (VI) as evaluated by computer-aided quantification in differentiating

the various common causes of cervical lymphadenopathy.

Methods: PowerDoppler sonograms of 347 patients with palpable cervi-

cal lymph nodes were reviewed (155metastases, 23 lymphoma, 44 tuber-

culous lymphadenitis, 125 reactive). Ultrasound images were evaluated

andVI of lymph nodes was quantified using our self-developed computer

algorithm. The diagnostic performance of using intranodal VI in distin-

guishing different disease groups was evaluated and compared.

Results: Metastatic and lymphomatous lymph nodes tend to be more

vascular than tuberculous and reactive nodes. Intranodal VI had the

highest diagnostic accuracy in distinguishingmetastatic and tuberculous

nodes with a sensitivity of 80%, specificity of 73%, positive predictive

value of 91%, negative predictive value of 51% and overall accuracy

of 68% when using a cut-off VI of 22%.

Conclusions:Computer-aidedquantification allows objective assessment

of intranodal vascularity. Intranodal VI is a useful parameter in differenti-

atingmetastatic and tuberculous lymph nodes, but has limited value in dis-

tinguishing lymphomatous nodes from metastatic and reactive nodes.

OPT13-003

Ultrasonographic Determination of the Location of

Parotid Gland Tumor Relative to the Facial Nerve

Jeong Kyu Kim, Ho Jin Son

Department of Otolaryngology-Head and Neck Surgery, Catholic

University of Daegu School of Medicine, South Korea

Objectives: To assess the value of ultrasonography in the preoperative

determination of the location of parotid gland tumors relative to the

facial nerve.

Methods: The medical records of 118 patients who underwent preoper-

ative ultrasonography and parotidectomy were reviewed. Stensen’s duct

which can be identified as echogenic lines on the ultrasonography was

used as the criterion to determine the location of parotid gland tumors.

The ultrasonographic and operative findings were compared to assess

the accuracy of the criterion.

Results: Ultrasonography determined the tumor as superficial to facial

nerve in 50 (42.4.0%) patients and as deep to facial nerve in 30 (25.4%)

patients, could not determine the location in 38 (32.24%) patients. Ac-

cording to the operative records, the tumors were located superficial to

facial nerve in 70 (59.3%) patients, deep to facial nerve in 28 (23.7%)

patients, superficial and deep to facial nerve in 4 (3.4%) patients and

inferior to the cervical branch of facial nerve in 16 (13.6%) patients.

To calculate the accuracy of ultrasonographic criterion, 16 patients

with tumor inferior to the cervical branch of facial nerve were excluded

and the tumors located both superficial and deep to facial nerve were

defined as located deep to facial nerve. The indeterminate tumors on ul-

trasonography were defined as located superficial to facial nerve.

Finally, the ultrasonographic criterion showed 89.2% of accuracy,
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78.1% of sensitivity, 94.3% of specificity, 86.2% of positive predictive

value, and 90.4% of negative predictive value.

Conclusions: Stensen’s duct on ultrasonography can be a useful crite-

rion to determine the location of parotid gland tumor relative to the

facial nerve.

OPT13-004

Characteristics of Nodular (N) and Non-Nodular

(Non-N) Configuration of Subacute Granulomatous

Thyroiditis (SAT)

Yoo Jin Lee, Dong Wook Kim

Department of Radiology, Busan Paik Hospital, Inje University College

of Medicine, South Korea

Objectives: To assess the characteristics and interval change in N and

non-N SAT using follow-up US.

Methods: From January 2008 to December 2014, 85 patients who were

clinically suspected of SAT underwent US by a single radiologist. SAT

was confirmed on the basis of clinical, US, and pathological findings. In

the initial and follow-up US, we investigated the US findings and inter-

val change in N and non-N SAT lesions. The interval change for a SAT

lesion was classified: disappeared, decreased, increased, negative fluctu-

ation, positive fluctuation, and no interval change.

Results: Of 85 patients, 64 (75.3%) were confirmed as SAT. In 64 SAT

patients, the prevalence of N (n 5 39) and non-N (n 5 35) lesions was

similar; 10 patients exhibited both N and non-N lesions. There was a sig-

nificant difference in contour, echogenicity, and shapebetweenNandnon-

N SAT lesions (p5 0.010, p,0.0001, p5 0.014), whereas no significant

difference in margin and vascularity (p 5 0.090, p 5 0.302). Of 64 pa-

tients, 41 underwent follow-upUS. In bothN and non-N lesions, the com-

mon interval change included disappeared (43.3%, 55.6%), decreased

(26.7%, 22.2%), and negative fluctuation (10%, 16.7%), whereas

increased change was found only in 4 N lesions (13.3%). The rate of no

interval change was similar in N and non-N lesions (6.7%, 5.6%).

Conclusions: There was no significant difference in the interval change

between N and non-N SAT lesions, although there was a significant dif-

ference in contour, echogenicity, and shape.

OPT13-005

Parathyroid Carcinoma: Atypical Presentation,

Diagnosed on Ultrasound: A Case Report

Alka Ashmita Singhal,1 Sanjay Baijal,1 Deepak Sarin,2 Sowrabh Arora,2

Ambrish Mithal,1 Sunil Mishra,1 Beena Bansal,1 Parjeet Kaur,1

Shafi Kuchay,1 Jasjeet Wasir1

1Medanta Division of Radiology and Nuclear Medicine, Medanta The

Medicity, India, 2Department of Head and Neck Oncosurgery, Medanta

The Medicity

Objectives: Parathyroid Carcinoma is a very rare condition and with a

very few cases published in literature. It is often suspected and diag-

nosed clinically in cases of hyperparathyroidism, when there is are

very highly elevated serum calcium levels, along with significantly

raised serum PTH levels, and the patient is quite symptomatic.We report

here a case where the serum calcium levels and PTH, both were not so

high, hence the diagnosis was not thought of clinically, but only sug-

gested by ultrasound imaging. The typical ultrasound diagnostic find-

ings of a likely malignant parathyroid mass, prompted the surgeon to

go for Hemi thyroidectomy along with, instead of simple parathyroidec-

tomy. Biopsy came as Parathyroid Carcinoma.

Methods: Case Report and literature review.

Results: A 66 year old male, presented with complaints of weight loss,

back pain in medical oncology. CECT Spine showed multiple lytic le-

sions in D10, D12, and L4. Differential Diagnosis of metastasis or mul-

tiple myeloma was given. PET –CT showed metabolically active lesions

in bones and posterior to left thyroid. Bone marrow biopsy was negative

for both myeloma and metastasis. Serum parathormone and serum cal-

cium levels were then suggested. Serum Calcium was 10.8mg/dL.

Serum PTH was 947.0 pg/mL & 25– OH Vitamin D 16.3 g/mL. Sesta-

mibi showed left inferior parathyroid adenoma. With an endocrinology

diagnosis of primary Hyperparathyroidism and with a left inferior para-

thyroid adenoma, patient was referred to Head and neck oncosurgery for

parathyroidectomy. ULTRASOUND: showed a heterogeneous hypoe-

choic solid cystic lobulated mass lesion, measuring 38 x21 x29mm, vol-

ume 11.2 cc below the lower pole of left thyroid gland. The margins of

the lesion appeared to be in close proximity to the thyroid and adjoining

structures. It showed amorphous calcifications and heterogeneous

increased vascularity, suggestive of parathyroid mass, likely carcinoma-

SURGICAL FINDINGS: Left Thyroid lobectomy with left parathyroid-

ectomy was done. The parathyroid gland (30x30x20 mm) was firm to

hard at surgery, and adherent to the thyroid. HISTOPATHOLOGY: Para-

thyroid tissue showed nuclear polymorphism, with large nucleus and

prominent nucleoli. Broad fibrous septa are seen. Mitosis1-2/hpf.

Capsular invasion is seen as well as invasion in the surrounding soft tis-

sue and parathyroid tissue. Vascular invasion is seen. On IHC: Ki67:2%

Conclusions: A pre-operative suggestion of parathyroid carcinoma

instead of parathyroid adenoma improved patient counselling for a

planned hemi thyroidectomy along with left parathyroidectomy and re-

sulted in better management of the patient. A dedicated high resolution

Colour Doppler Ultrasound is a valuable tool for localization and

characterization of parathyroid nodules in all cases of raised serum PTH

and must be utilized in all cases along with other imaging modalities.

OPT13-006

The Usefulness of Intraoperative Transoral

Ultrasound Examination for Head and Neck Surgery

Ryohei Donishi, Takahiro Fukuhara, Eriko Matsuda, Satoshi Koyama,

Kazunori Fujiwara, Hiromi Takeuchi

Department of Otolaryngolory; Head and Neck Surgery, Tottori

University, Japan

Objectives: Recently, the treatment for early head and neck cancer

trends toward a transoral surgery. However, it is difficult to determine

the indication for transoral surgery or to evaluate the depth of tumor in-

vasion. Ultrasound (US) examination has some advantages that it can

evaluate the tumor in real time and in particular. In this study, we

used ultrasonography with small transducer in transoral surgery, and

performed intraoral evaluation of tumor thickness.

Methods: The subjects were patients with oropharyngeal or hypophar-

yngeal cancer who underwent intraoperative transoral US examination

at our department form April 2016 to March 2017. We used Hitachi

ARIETTA 70 ultrasound system with laparoscopic US transducer L43K

(Hitachi Aloka Medical, Ltd. Tokyo, Japan). We aimed to verify assess-

able thickness of primary site by transoral US examination and if the tu-

mor was resected with negative deep margin. Furthermore we compared

the tumor thickness measured by US and pathological tumor thickness.

Results: In total, 10 patients (oropharyngeal cancer: 4, hypopharyngeal

cancer: 4, oral cancer: 2) were analyzed, consisting with one patient of

Tis, 5 of T1 and 4 of T2. Seven of 10 patients were detectable by US. In

unassessable three patients, two cases (Tis and early T1) were too thin to

detect by US and one was difficult to evaluate due to the location of the

tumor. The minimum thickness of tumor in detectable patients was 2.5

millimeters. In all assessable patients, deep resection margin was nega-

tive. The range of tumor thickness measured by US was 2.5 to 18.0 mil-

limeters, and the range of pathological tumor thickness was 1.8 to 9.0

millimeters.

Conclusions: Primary site over 2.5millimeters thickness was detectable

by transoral US examination, and was resectable with negative deep

margin. Thus, transoral US examination for head and neck cancer was

useful to decide deep resection margin in transoral surgery.
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Comparison of Ultrasonography with CT, MRI and

Pet in Cervical Lymph Node Staging of Head and

Neck Cancer

Yun-Ying She

Department of Otolaryngology-Head and Neck Surgery, Kaohsiung

Veterans General Hospital, Taiwan

Objectives: The correct preoperativeN staging is crucial for the patients

with head and neck cancer to determine if the neck dissection is neces-

sary or not. This study aims to compare imaging modalities for staging

the neck of patients evaluated by CT/MRI/PET and ultrasonography

with the histopathologicl findings of the neck dissection specimens.

Methods: Between April 2015 and March 2017, 150 newly diagnosed

head and neck patients received regular pretreatment images with CT/

MRI/PET and Ultrasonography in one tertiary medical center were

enrolled.

Results: There are 80 patients received the surgical treatment. Neck dis-

sections were performed on 60 patients. In these patients, 26 received

computed tomography (CT) examination, 46 have magnetic resonance

image (MRI) images and all of them accepted cervical ultrasonography

preoperatively. Meanwhile, Positron Emission Tomography (PET) was

also done on 23 patients in the preoperative status. There are 55 cases

of oral cavity cancer, 9 cases of hypopharyngeal cancers, 4 cases of

oropharyngeal cancers, 2 cases of laryngeal cancer, 5 cases of parotid

cancer, 3 cases of submandibular gland cancer, 2 cases of sinunasal can-

cer and one case of sublingual cancer. And one patient got synchronous

palate and hypopharyngeal cancer. Understaging of the N stage of naso-

pharyngeal carcinoma (NPC) by Ultrasonography was noted due to the

limitation of evaluating of retropharyngeal space lymph nodes. Based on

histopathologyical findings of neck specimens or the N0 neck was

confirmed after more than 6 months clinical follow-up, ultrasonography,

MRI, CT and PET correctly identified cervical lymph node metastases

with a sensitivity of 85.19% (specificity 81.13%), 71.43% (specificity

81.25%), 80% (specificity 100%) and 75% (specificity 80%) respec-

tively. The accuracy of ultrasonography, MRI, CT and PET were

82.5%, 92.3%, 78.26% and 78.26%.

Conclusions: Ultrasonography has the highest sensitivity of preopera-

tive N staging in the image modalities in this study. It also has compa-

rable specificity, positive predictive value (PPV), negative predictive

value (NPV) and accuracy with MRI and PET. Since the ultrasound is

convenient, has high approachability and is a noninvasive technique in

the clinical practice, it should be considered to add in the preoperative

survey of head and neck cancers routinely. The ultrasonography has

the significant dominance to help head and neck surgeons to realize

the disease more comprehensively before the operation and may

change the decision making of the surgical plan.

OPT13-008

Utility of Ultrasound Imaging and Sampling in

Differentially Diagnosing Tiny Tumors of the Parotid Gland

Chun-Nan Chen, Tsung-Lin Yang

Department of Otolaryngology, National Taiwan University Hospital,

Taiwan

Objectives: Most parotid tumors are benign and usually treated by sur-

gery. Tiny intra-parotid lesions, especially for those less than one centi-

meter, have remained a clinical dilemma for clinical decision making.

Ultrasound imaging and sampling are regarded asuseful tools for pre-oper-

ative diagnoses and evaluation. However, whether the technology could be

helpful for solving the clinical challenge has seldom be investigated.

Methods: Total 714 cases with intra-parotid lesions receiving both ul-

trasound imaging screen and tissue sampling were evaluated in a tertiary

referral university hospital. A total of 84 cases that met the inclusion

criteria including having lesion sizes less than one centimeter and had

received ultrasound-guided fine needle aspiration (USFNA) were re-

cruited for analysis.

Results: Among recruited cases, 72% were diagnosed as having salivary

gland origin, whereas 28% had lymphoid origin. Among all evaluated pa-

rameters of ultrasound imaging, themost significant factors to differentiate

true parotid tumors from intra-parotid lymph nodes were the tumor width,

the L/S ratio, and hilum presence. No predicators of ultrasound imaging

correlatedwith the adequacy rate ofUSFNA.Benign parotid tumors could

be confirmed by USFNA. However, parotid cancer was still found by sur-

gical specimens in the cases confirmedwith adequate USFNAnegative re-

sults. USFNA had a low rate of specific diagnosis (48%) and high

incidence of mismatch (50%) among those with non-specific impression.

Conclusions:The tiny tumors of parotid gland could be differentiated as

true parotid tumors or intra-parotid lymph nodes by ultrasound imaging

using the significant parameters. Application of USFNA did not increase

the rate of definite diagnoses of tiny parotid lesions.

OPT13-009

Efficacy of Ultrasound-Guided Core Needle Biopsy

in Cervical Lymphadenopathy: A Retrospective Study

of 6695 Cases

Min Xu,1 Feng Han,1 Ting Xie,2 Jianwei Wang,1 Zhixing Guo,1

Anhua Li1

1Department of Ultrasound, State Key Laboratory of Oncology in

Southern China, Cancer Center, Sun Yat-Sen University, China,
2Department of Dermatology, Guangdong Hospital of Traditional

Chinese Medicine

Objectives: To determine the diagnostic yield of ultrasound-guided core

needle biopsy (US-CNB) in cervical lymphadenopathy and identify the

factors influencing the diagnostic accuracy of US-CNB.

Methods:We retrospectively reviewed the records of 6603 patients with

cervical lymphadenopathy who underwent 6695 US-CNB procedures

between 2004 and 2017. All the biopsies were performed under

real-time US guidance by 1 to 6 passes with a 16 - 20G needle. The final

diagnosis was based on histologic examination of excised specimens,

clinical course, or laboratory results.

Results: Adequate specimens were obtained in 92.19% (6172/6695) of

cases.Most lymphnodes (67.65%)weremalignant (metastatic carcinoma,

4131; lymphoma, 398). The overall accuracy of US-CNB for differenti-

ating benign frommalignant lesions was 91.70% (6139/6695). Among bi-

opsies inwhich adequatematerialwas obtained, the sensitivity, specificity,

and accuracy of US-CNB were 99.70%, 100%, and 99.46%, respectively.

The success or failure of US-CNB for the diagnosis of lymphadenopathy

was significantly correlated with node size, nature (malignant vs. benign),

and location as well as penetration depth, but not with needle size (p 5
0.665), number of core tissues obtained (p5 0.324), or history of malig-

nancy (p5 0.060). Therewere nomajor procedure-related complications.

Conclusions:US-CNB is a safe and effective method of diagnosing cer-

vical lymphadenopathy, and our findings may help optimize the sam-

pling procedure by maximizing its diagnostic accuracy and preserving

its minimally invasive nature.

OPT13-010

Evaluation of the Usefulness of Quantitative Shear

Wave Elastography for Differentiating Benign and

Malignant Salivary Gland Tumors

Eriko Matsuda, Takahiro Fukuhara, Donishi Ryohei, Hiromi Takeuchi

Department of Otolaryngology-Head and Neck Surgery, Tottori

University Faculty of Medicine, Japan

Objectives: Elastography is a technique for assessing hardness and in-

cludes both qualitative and quantitative approaches. The utility of quan-

titative shear wave elastography (SWE) for the differential diagnosis of
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salivary gland tumors is unclear. Hence, we investigated this by

comparing the results of Virtual Touch Quantification (VTQ), a form

of quantitative SWE, of different salivary gland tumors.

Methods: Patients with salivary gland tumors who underwent ultraso-

nography in our department between July 2014 and April 2017 and had

a cytological or histological diagnosis were included. The ultrasonic

diagnosis device used was the ACUSON S2000 (Siemens Medical Solu-

tions USA, Inc. Malvern, PA, USA). A solid part of the tumor was

selected for measurement with VTQ. For VTQ, the shear wave speed

was calculated within a 5-mm square ROI; instances where calculation

was impossible are indicatedwith x.xx. Thus, the feasibility ofVTQmea-

surement and the measured value (m/s) of each tumor were compared.

Results: Seventy-one cases were benign tumors (45 Warthin’s tumors

and 26 pleomorphic adenomas) and 15 cases were malignant tumors.

The VTQ measurability ratio and measured value medians were

70.4% and 2.44, respectively, for the benign tumors (82.2% and 2.35

for Warthin’s tumor, 50% and 2.76 for pleomorphic adenoma) and

13.3% and 1.58, respectively, for the malignant tumors.

Conclusions: VTQ successfully measured most cases of Warthin’s tu-

mors, but failed to measure malignant tumors and pleomorphic ade-

nomas. Because of this low rate, the utility of the measured values

could not be determined. However, when a measurement was possible,

this had the potential to aid in the prediction of benign tumors, especially

Warthin’s tumor, which can be followed-up with observation.

OPT13-011

Ultrasound Dye-Assisted Surgery (USDAS) for

Regional Recurrence in Head and Neck Cancer: A Case

Report

Sheng-Chiao Lin, Yung-Ying She

Department of Otorhinolaryngology - Head and Neck Surgery,

Kaohsiung Veterans General Hospital, Taiwan

Objectives: The incidence of regional recurrence in oral squamous cell

carcinoma(SCC) after the neck dissection is 32.7%. Regional failure af-

ter definite neck treatment not only relates to poor prognosis but also

leads to higher complication rate in the salvage neck dissection since

the diseased structure is often surrounded by scar tissue and hard to

be identified. The adequate and safe neck surgery is crucial for head

and neck surgeons. Ultrasound dye-assisted surgery(USDAS) offers a

simplified way to localize lesions clearly during the operation.

Methods: Case report and literature review.

Results:We report a 53-year-old male who suffered from the left tongue

border ulcer for 2 months. Transoral wide excision was performed for

pT1, moderately differentiated SCCwith negative p16 staining. 3 months

later, the left level I neckmasswaspalpated. Sono-guidedfineneedle aspi-

ration was done, and cytology revealed SCC. Bilateral neck dissection of

the left level I-IVand the right level I-II was accomplished. Pathology re-

ported ypN2b disease over the left level I and III with remarkable extrac-

apsular spread(ECS) of the former one. However, the adjuvant concurrent

chemoradiotherapy(CCRT) was incompletely conducted due to the pro-

gressive submental mass 5 weeks later. The sonography delineated one

1.33cm hypoechoic lesion with irregular boundary, incomplete halo and

central necrosis over the midline of level IA. Fine needle aspiration was

done, and cytology report confirmed SCC. For the adequately and

completely wide excision of the malignancy, USDAS was done. Methyl

blue in 1ml syringe was injected in the assistance with ultrasound-guided

technique into the left periphery, right periphery, upper margin, lower

margin and most importantly, the base of the tumor. Wide excision of

the submental tumor was consequently executed. Final pathology indi-

cated metastastic squamous cell carcinoma of dermis and subcutis sized

1.2cm.The closest surgicalmarginwas 0.5cmfrom theperipheralmargin.

Conclusions: In our case, considering the infiltrative character of dermal

pathology ensnared by postoperative fibrosis, USDASwas utilized tomark

the surgical boundaries. Final pathology proved adequate margins, and

there was no complication. This procedure offers precise localization

with avoidance in unnecessary destruction and reduces operative time

significantly. Based on the anatomic complexity in head and neck region,

theUSDAScanbeextendedlyused in the future.More studies investigating

exact decreasing rate of complication and standard procedures regarding

injection volume and washing-out time of dye should be achieved.

Poster Session
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Assessment of Carotid Artery Intima-Media

Thickness in Patients with Obstructive Sleep Apnea

Li-Jen Liao, Tsung-Wei Huang

Department of Otolaryngology-Head and Neck Surgery, Far Eastern

Memorial Hospital, Taipei, Taiwan

Objectives: This study compares the carotid intima-media thickness

(CIMT) in different severity levels of obstructive sleep apnea (OSA) pa-

tients, and assesses the role of OSA for carotid artery vasculopathy with

controlling of multiple co-morbidities.

Methods: This is a prospective case-control study. We recruited 36 vol-

unteers without the complaints of sleep disorder breathing, 27 patients

with mild-moderate sleep apnea and 39 patients with severe sleep apnea.

The CIMTwas measured using a Toshiba Aplio 500 ultrasound system

(Otawara, Japan) with a 5-14 MHz L probe.

Results:Bilateral andmeanCIMTincreased in the order of control,mild-

moderate OSA, and severe OSA (p,0.01 in ANOVA test). Post hoc tests

show that the severeOSAgroup had significantly highermeanCIMT than

the control and mild-moderate OSA groups (p,0.01); however, the con-

trol andmild-moderateOSAgroups had no significant difference inmean

CIMT (p50.91). Multiple linear regression could not prove that OSA it-

selfwas an independent factors for increasedCIMT (Mild-moderateOSA

b: 0, [-0.12, 0.13]; Severe OSA b: 0.08, [-0.06, 0.22], both p.0.05) after

adjusting for age, hypertension and body mass index.

Conclusions: Automated measurement of the CIMT could be a useful

tool for cardiovascular disease risk assessment in patients with OSA.

Severity of OSA may be an intermediate factor between multiple co-

morbidities and carotid atherosclerotic change.

PPT13-002

Intra-Operative Ultrasound Guided Trans-Oral

Robotic Surgery (TORS) for Recurrent Oropharyngeal

Cancers

Ben Stenberg,1 Victoria Cooke,1 Vinidh Paleri,2 Andrew McQueen1

1Departement of Radiology, Freeman Hospital, Newcastle upon Tyne

NHS Hospitals, United Kingdom, 2ENT surgery, Freeman Hospital,

Newcastle upon Tyne NHS Hospitals

Objectives: Trans-oral robotic surgery (TORS) is a relatively recent mo-

dality used in the management of head and neck cancers. The greater ma-

noeuvrability of the robotic arms, combinedwith superior vision allows en

bloc resection of selected cancers without the need for trans-mandibular

access. The advantages of TORS are reduced operative time, quicker re-

covery and less functional deficit. While the efficacy of TORS has been

well described in the previously untreated oropharyngeal cancer, there is

very little data in the literature on using TORS for recurrent cancers. As

with all tumour resections, negative margins are key to successful surgical

treatment. During TORS, the surgeon depends on the visual appearance of

the tumour and the interaction between the energy device and the tumour

tissue to define margins and ensure complete resection of the tumour. Sur-

gery for recurrent cancers is particularly challenging as the lesion is ill

defined and the irradiated cancerous and normal tissue can interact simi-

larly with the cutting instrument.

Methods: Case series.
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Results: Intra-operative ultrasound can assist the surgeon in locating

tumour margins, depth and local anatomy, thus guiding the surgical

resection. This is performed either manually with an intra-cavity probe

or remotely using a dedicated mini-transducer held by one of the robotic

limbs with the image incorporated into the surgeon’s console.

Conclusions: This presentation will illustrate our early experience and

the utility of intra-operative ultrasound during TORS in recurrent can-

cers in three cases; two cases of defining tumour and a case of locating

tumour proximity to retropharyngeal internal carotid arteries guiding the

surgical approach utilised.

PPT13-003

Traumatic Pseudoaneurysm of the Superficial

Temporal Artery Occurring in the Frontal Region:

Case Report and Review of Literature

Siew Kune Wong

Department of Diagnostic Radiology, Singapore General Hospital,

Singapore

Objectives: To recognize that traumatic pseudoaneurysm of the super-

ficial temporal artery can occur in the frontal region following blunt

trauma.To review the pathophysiology of pseudoaneurysm formation

and imaging diagnosis.

Methods: Case report and literature review.

Results: A 87 year old man was admitted after a fall to the head. Initial

computerized tomography (CT) scan of the brain was normal save for

the presence of a left frontotemporal hematoma. Follow up magnetic

resonance imaging (MRI) of the brain 2weeks later reveals bilateral sub-

dural hematoma formation and a focal enlarging mixed signal fluid

collection in the left frontal region which was not initally recognized

as a pseudoaneurysm.An ultrasound scanwas then ordered as the patient

developed a focal painless pulsatile mass in the left frontal region which

shows turbulent flow within the focal swelling giving a yin-yang sign on

colour Doppler consistent with a pseudoaneurysm.The feeding vessel

was traced to the frontal branch of the left superficial temporal artery.

Conclusions: This case illustrates that pseudoaneurysm of the superfi-

cial temporal artery should be kept in the list of differential diagnoses

for a post-traumatic pulsatile soft tissue mass in the frontal region.

T14. Interventional, Perioperative, Anesthesiologic

Ultrasound

Symposium

T14-15-IN01

Bi-Planar Ultrasound Imaging and Its Role for

Central Neuraxial Blocks

Dr. Manoj K. Karmakar, MD, FRCA, DA (UK), FHKCA, FHKAM

Professor, Consultant Anaesthesiologist and Director of Paediatric

Anaesthesia, The Chinese University of Hong Kong

Ultrasound imaging of the spine has emerged as a useful tool to over-

come many of the shortcomings of the traditional landmark based tech-

nique for central neuraxial block (CNB), such as spinal and epidural

injection, and has been used with great success. Ultrasound is most

frequently used as a pre-procedural tool but can also be used to guide

the epidural or spinal needle in real-time during CNBs. Advantages of

the pre-procedural scan include being able to accurately locate the

midline, identify a given lumbar interspace, predict the depth to the

epidural or intrathecal space, detect any vertebral rotational defects

e.g. in scoliosis, and identify patients with a potentially difficult CNB.

Cumulative evidence suggests that in expert hands the use of ultrasound

for CNBs reduces the number of puncture attempts, improve the success

rate of epidural access on the first attempt, reduces the need to puncture

multiple levels, and improves patient comfort during the procedure.

However when one performs real-time ultrasound guided CNB one

has to rely on a single-plane of imaging, i.e. the paramedian sagittal ob-

lique plane, and this can make needle visualization and guidance chal-

lenging for the operator. Being able to visualize the needle tip in

multiple planes during CNB is desirable and may make USG CNB tech-

nically simpler and thus more popular. Today multiplanar 3D ultrasound

imaging is available but is not practical for CNB because the integrated

mechanical transducers are bulky and they produce slow screen refresh

rates. In this presentation the speaker will present experience from his

ongoing research on real-time biplanar ultrasound imaging, i.e. the

simultaneous use of the sagittal and transverse plane imaging, for needle

guidance during CNB using a matrix 3D 4D transducer. Pros and cons of

the matrix transducer and its role for CNB will also be discussed.

T14-15-IN02

Diagnostic and Interventional Ultrasound for Head

and Neck Pain

Sean (Chia-Shiang) Lin, MD, FIPP, CIPS

Pain Management Center, Mackay Memorial Hospital, Taipei, Taiwan

In this recent 10 years, anesthesiologists have been enthusiastic about

using ultrasound (US) guidance to localize nerves in the field of regional

anesthesia (USRA), because it affords real-time visualization of needle,

nerve, and surrounding vasculature. Improvements in transducer technol-

ogy and imaging processingwithin the recent years have increased interest

in US-guided procedures, including not only regional anesthesia but also

interventional pain management (USPM).Multiple radiologic modalities,

includingMRI, CT, fluoroscopy and Sonography have been used to guide

needle placement for interventional pain management. However, these

modalities may be limited alone by their individualized weaknesses.

Pain that occurs in the neck and back of the head is a common set of

symptoms. The cervical spine is a complex structuremade up of seven cer-

vical vertebrae, disc, facet joints (FJ), ligaments, muscles and sensitive

nerves. Since themuscles of the cervical spine attach to the skull, problems

in the neck can cause headaches in the back of the head. Here we concen-

trate on the US-guided interventions for head and neck pain originated

from the cervical spine. The detail the procedures include: cervical medial

branch block, facet joint, selective nerve root, third occipital nerve and

great occipital nerve. Moreover, this presentation will contrast the pros

and cons between the guidance of fluoroscopy and sonography.

The multiple modalities guidance such as the combination of ultra-

sound and fluoroscopic guidance might be the faultless imaging guided

tools for the head and neck interventional pain management.

T14-15-IN03

Pecs Block and Serratus Plane Blocks. How to

Explain Fascial Compartments

Rafael Blanco

Anesthesiology, Corniche Hospital, Abu Dhabi, UAE

The use of ultrasound has allowed in the recent years anesthesiologist

to target specific planes through which local anesthetic can neutralized

pain transmission during and after thoracic surgical procedures of mul-

tiple kinds.

Breast cancer is an extremely common situation in which wide hu-

moral excisions axillary clearances and breast reconstructions can be

counted into the millions eery year world wide.

Like one century ago medical bodies denied help to pregnant women

during labour breast cancer procedures are considered bymany surgeons

as ‘‘no that painful’’. One should wonder why they need an anesthesiol-

ogists is this is the case. The reality is that women suffer this traumatic

situation with the ‘add on’’ of being ignored.

More experience anesthesiologists used to provide these patients

with two central techniques: epidurals and paravertebrales blocks but
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both can have devastating complications that leaves these options to cen-

ters with a broad experience and high number of operations. Not even

10% of the anesthesiologist use this approach.

The PECS block and serrates plane blocks were described by myself

as a simple, quick and effective solution to the pack of postoperative pain

management for thoracic procedures of any kind, for chronic pain man-

agements and even for pain management following thoracic trauma.

Ultrasound has allows to provide multiple variation of the same thing

but is it really something else or we are just trying to put our grain of

sand in the mountain.

In this lecture new will provide evidence and logical thinking about

what is a fascial plane block, the different mechanism by which they can

work, not only via macroscopic anatomy and how relevant it is to imple-

ment these techniques in our daily basis. Eighty percent of the surgery is

perform as ambulatory surgery therefore a simple safe technique has a

space as a workable solution to pain management.

The Pecs block and serrates plane blocks have revolutionised theway

we approach acute pain in the XXI century and it came here to stay.

T14-15-IN04

Adventure on VATS Block

Jui-An Lin, MD, PhD

Department of Anesthesiology, Wan Fang Hospital,

Taipei Medical University, Taiwan

For selected surgical procedures, the use of peripheral regional anes-

thetic blocks may avoid general anesthesia and increase efficiency of

the surgical pathway. However, evidence on peripheral truncal anesthetic

blocks is scarce. Despite non-intubated video-assisted thoracoscopic sur-

gery (VATS)has been reported under local anesthesia in detailwith safety,

feasibility and favorable results, suboptimal anesthetic status still occurs

with moderate pain during surgery. Furthermore, to reduce associated

trauma and related chronic pain and paresthesia, a more recent develop-

ment is the introduction of single (uni) port or incision VATS which has

the advantage of involving only one intercostal space for access to

thoracic surgery. For uniportal VATS, we would like to investigate the

feasibility of ultrasound-guided peripheral truncal anesthetic block

combining serratus plane block and intercostal plane block to improve

the quality of local anesthesia.Meanwhile, serial plasma ropivacaine con-

centrations are alsomeasured followingVATSblock injection to test if the

plasma level of ropivacaine reaches its toxic range at this setting.

In this presentation the speaker will present the details of VATS block

and experience from his ongoing research on this technique. Practical

tips for VATS block will also be disclosed.

T14-15-IN05

Parasternal Intercostal Nerve Block

Yasuyuki Shibata, MD, PhD

Associate director of surgical section, Faculty of department of

Anesthesiology, Nagoya University Hospital

The intercostal nerves reside in the neurovascular space between the

parietal pleura and the internal intercostal membrane/muscle. This inter-

costal neurovascular space is visualized as a thick space on the posterior

chest wall and near the sternum. In the intercostal neurovascular space

near the sternum, the anterior cutaneous and the collateral branch of

the intercostal nerve fromT1 to T6 are located and innervate the sternum

and the skin around the sternum. Therefore, parasternai intercostal nerve

block, a technique of injecting local anesthetic into the intercostal neuro-

vascular space near the sternum is indicated for midline sternotomy and

sternal fracture.

As for ultrasound guided technique, the internal mammary artery and

the transverse thoracic muscle are a good landmark to detect the inter-

costal neurovascular space near the sternum. Here, I would like to share

the technique of parasternal intercostal nerve block.

T14-15-IN06

Usefulness of ShamrockView forDeepNerveBlocks

Tatsuo Nakamoto

Regional Anesthesia and Pain Medicine, Kansai Medical University,

Hirakata, Osaka, JAPAN

Ultrasound guided nerve blocks have extremely developed in last one

decade. However, Deep nerve blocks using ultrasound assist, especially

the lumbar paravertebral region, have had disadvantage about the quality

of the image and the artifact caused by bony structures comparewith su-

perficial nerve blocks.

Recently, a novel approach to lumbar paravertebral region, Shamrock

view reported by Sauter et.al., has attracted rising attention. There are

several advantages in performing lumbar plexus block and quadratic

lumbermen block for perioperative pain management, and lumbar root

block and transforaminal epidural block for Interventional pain therapy.

‘‘Shamrock’’ was named from the ultrasound image of three muscle,

psoas major muscles, quadratus lumborum muscle, and erector spine

muscle, around lumbar transverse process as like three-leafs clover.

This scan is superior to the standard posterior scan in the point that

acoustic shadow of transverse process does NOT interfere the image

of psoas major muscle. The needle visibility is also extremely better

because of perpendicular reflection to the needle.

Furthermore, structures in the lumbar spinal canal, dura and sub-

arachnoid space, were also visible through the intervertebral foramen

using Shamrock view. This provides a lot of information when we

perform the lumbar paravertebral block and interventional procedures.

We will present Tips of these techniques in our clinical practice.

T14-15-IN07

Track the Tiny Strings: Live Scanning of Small

Truncal Nerves including Phrenic nerve, Dorsal Scapular

Nerve, Suprascapular Nerve, Ilioinguinal & Iliohypogastric

Nerve

Chih-Peng Lin, MD, PhD, FIPP, CIPS

Division of Pain Medicine, Department of Anesthesiology, National

Taiwan University Hospital

Trackingsmallperipheralnervesbyhighresolutionultrasound isanessen-

tial technique for US-guided painmanagement to achieve not only symptom

relief but also avoid procedure related complications. In this life-scan section,

we will be demonstrating nerve tracking technique of phrenic nerve, dorsal

scapular nerve (interscapular pain), suprascapular nerve (refractory shoulder

pain) and ilioinguinal & iliohypogastric nerve (refractory groin pain).

Free Paper

OPT14-001

Transition from Deep Regional Blocks toward Deep

Nerve Hydrodissection in the Upper Body and Torso.

Method Description and Results from a Retrospective Chart

Review of the Analgesic Effect of 5% Dextrose in Water (D5W)

as the Primary Hydrodissection

King Hei Stanley Lam,1 Kenneth Dean Reeves,2 An Lin Cheng3

1Department of Family Medicine, Chinese University of Hong Kong,

Hong Kong, 2Department of Physical Medicine and Rehabilitation.,

University of Kansas, Kansas, United States, 3Department of

Biomedical and Health Informatics, University of Missouri-Kansas

City, School of Medicine, United States

Objectives: Although low-level studies demonstrate effectiveness of nerve

hydrodissection, there are no high level studies to date.4 Prior to high-level

studyperformance, proceduralmethodsmust be described that are reproduc-

iblyperformed, reliable in effect, and safe.Theobjectivesof this article are to
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illustrate reproducible methods of hydrodissection for upper torso deep ner-

vous structures including the stellate ganglion, brachial plexus, cervical

nerve roots and paravertebral spaces, and to gather preliminary data related

to an analgesic effect and efficacy of D5Wwithout lidocaine as the primary

injectate in hydrodissection for those conditions.

Methods: A formal letter of exemption allowing retrospective chart review

was obtained from the International Cellular Medicine Society Institutional

Review Board. (ICMS-IRB). Consecutive charts were reviewed for patients

who received hydrodissection of stellate ganglion, brachial plexus, cervical

nerve roots, or paravertebral spaces as a treatment method for neuropathic

pain, using D5Wexclusively, with lidocaine used for skin blebs only. Chart

selection continueduntil data from100 treatmentswas available for analysis.

Methods of hydrodissection utilized on patients in this consecutive patient

data collection were illustrated with use of anatomical diagrams, ultrasound

imagesandvideos.Theprimarymeasure for apotential intraprocedural anal-

gesia effect of D5W hydrodissection was the mean difference between pre-

treatment pain and immediate (5 minute) post-treatment pain in points as

measured on a 0-10 Numerical Rating Scale (NRS). The patients were fol-

lowed-upat two-monthpost-treatment to inquire about further need for treat-

ment and to obtain a final 0-10 NRS pain level to monitor for treatment

efficacy.Datawere analyzedusingPASW18 (PredictiveAnalytics 180Soft-

ware 18.0.0, IBM). Descriptive statistics (mean6 standard deviation) were

reported at baseline and at each session for NRS. Cumulative improvement

in patient’s pain levels over timewasdeterminedbycalculating themeandif-

ference between pre-treatment patient pain measured at time 0 and post-

treatment pain measured 2 months after the last clinic visit. The percentage

of cases achievingmore than 50% andmore than 75% improvement in pain

was calculated.

Results: A retrospective chart review was performed of treatment results

from 100 hydrodissection treatments in 26 consecutive cases (25 patients;

one receiving treatment bilaterally) 51614.7 years of age, with neuropathic

pain duration of 16612.2 months and initial numerical rating scale for pain

(NRS 0-10) of 8.361.3 points. The mean percentage of analgesia during

each treatment sessionwas 88.169.8%with injection ofD5Wwithout anes-

thetic. NRSpain levels changed from8.361.3 pre-treatment to 1.960.9 two

months after the last treatment for a point change improvement of 6.461.7

points. Patients received 3.862.6 treatments over 9.767.8 months from 1st

treatment to2-month-post-treatment follow-up.Pain improvement exceeded

50% in all cases and 75% in half (13/26). An analgesic effect of D5Winjec-

tion is confirmed by this study and a cumulative pain reduction is suggested.

Conclusions: This article has illustrated potentially-reproducible methods

of hydrodissection for stellateganglion, brachial plexus, cervical nerve roots

and paravertebral spaces, provides data supporting a consistent analgesic ef-

fect ofD5Wand suggests a potentially sustainable clinical benefit in patients

with chronic upper back/thorax pain of neuropathic origin. Themechanism

of analgesiamay relate to an indirect (allosteric) effect on theTRPV1 cation

channel, hyperpolarization of normoglycemic C fibers, correction of local

neural hypoglycemia, or undiscovered, likely multiple, mechanisms. The

well-developed chronic constriction injury model, which results in neuro-

pathic pain andneural swelling, is the primary rationale behindhydrodissec-

tion of nerves to release the nerve from suspected local neural compression,

particularly for those nerveswith fascicular nerve swelling or an increase in

overall neural volume. The frequency of neural edema and the long-termef-

ficacy of nerve hydrodissection in neuropathic pain, in contrast to anesthetic

lowvolumenerve block, are important foci of future research in neuropathic

pain conditions.

OPT14-002

Platelet-Rich Plasma Versus 5% Dextrose for

Mild-to-Moderate Carpal Tunnel Syndrome

Ming-Jen Ke, Yung-Tsan Wu, Tsung-Yen Ho, Tsung-Ying Li,

Liang-Cheng Chen

Department of Physical Medicine and Rehabilitation, Tri-Service General

Hospital, School of Medicine, National Defense Medical Center, Taiwan

Objectives: Although current conservative treatments are helpful for

most patients with mild-to-moderate carpal tunnel syndrome (CTS),

the cochrane review and large population-based study only concluded

their short-term or limited efficacy. Hence, it is critical to develop a

novel approach for mild-to-moderate CTS. In 2017, we have demon-

strated that ultrasound-guided perineural injection with PRP or D5W

is an effective and worthwhile intervention for patients with mid-to-

moderate CTS. However, the comparsion of perineural PRP and D5W

injection has not been investigated in a single study.

Methods:This is a prospective, randomized, double-blind, head-to head

comparative study. Forty-three patients with bilateral CTS were ran-

domized into PRP and D5W groups. PRP group received one-dose

3cc PRP injection and one-dose 3cc D5W injection to another wrist of

the same patient as D5W group. The primary outcome is visual analog

scale (VAS) and secondary outcomes include Boston Carpal Tunnel

Syndrome Questionnaire (BCTQ), cross-sectional area (CSA) of the

median nerve, electrophysiological study of the median nerve, and

finger pinch strength. The evaluation was performed pretreatment as

well as on the 1st, 3th, and 6th after the injection.

Results: A total of 43 patients (43 wrists in each group) completed the

study. The PRP group had a significantly noticeable reduction of VAS

score, BCTQ and CSA of median nerve than the D5W group

(P,0.05). Moreover the improved trend between two groups seem

more significant in moderate CTS.

Conclusions: This study shows PRP is more effective than D5W for pa-

tients with mild-to moderate CTS.

OPT14-003

Fusion of Real-Time Us with Ct Images to Guide

Selective Lumbosacral Nerve Root Interventional Therapy

Zhiqiang Li,1 Ligang Cui,1 Jinrui Wang,1 Shuiqing Li2

1Department of Ultrasound, Peking University Third Hospital, China,
2Department of Pain, Peking University Third Hospital

Objectives: To investigate the safety and efficacy of fusion of real-time

US with CT images guidance selective lumbosacral nerve root interven-

tional therapy.

Methods: The main purpose of this study was to compare the total punc-

ture time and X-ray fluoroscopy times between two ways to guide nerve

root therapy. The study was approved by institutional review board, and

written informed consent was obtained from each patient. 60 patients

with unilateral lumbar 4, lumbar 5 and sacral 1 radiculopathy were inclu-

ded(mean age, 63.4 years; range, 47-79 years). The patients were divided

into two groups of 30 cases and received single-US guidance or US-CT

fusion imaging guidance target nerve root puncture respectively. X-ray

fluoroscopy was used to adjust the location of the puncture needle and

the total puncture time and X-ray fluoroscopy times were both recorded.

After X-ray fluoroscopy and electrical stimulation confirming the needle

tip around the target nerve root, the pain physician continued the same

follow-up treatment for two groups, including the drug injection and

pulsed radiofrequency ablation treatment, and the VAS (visual analogue

scale) scoreof 60patients before and after treatmentwere recordedoverall.

Results:All 60 patients were completed puncture and following drug injec-

tion and pulsed radiofrequency ablation treatment successfully. Puncture

needle reaching the target positionverified byX-rayfluoroscopy and induced

the corresponding innervation of the sensory andmotor response, no obvious

complications.In single-US group, the total time of puncture was 9-21 min,

the mean (16.96 2.6) min, and the number of X-ray fluoroscopy were 4-8

times, mean (6.0 6 1.0) times. In fusion Imaging group, the total time of

puncture was 13-18min, the mean (15.7 6 1.3) min; fusion imaging time

was 4-8min, mean (6.26 1.0) min; registration error was 2.8-5mm, average

(4.06 0.59) mm; the distance between the needle tip last showed by ultra-

sound and the target was 1.2-2.2cm, average (1.606 0.23) cm; and the num-

ber of X-ray fluoroscopy were 3-5 times, mean (3.96 0.8) times. The total

time of puncture and the number of X-ray fluoroscopy of the fusion Imaging
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group were less than that of the single-US group, and the differencewas sta-

tistically significant (p,0.05). TheVAS score of both two groups before and

after treatment has a significant difference (p,0.001), but there was no sig-

nificant difference between the two groups.

Conclusions: Compared with the single-US group, the fusion imaging

group can reduce the total time of puncture and the number of X-ray

fluoroscopy. The VAS score of both two groups after treatment were

significantly lower than those before treatment, confirming the feasi-

bility and effectiveness of fusion imaging technique in the selective

lumbosacral nerve root interventional therapy.

OPT14-004

Ultrasound-Guided Dextrose Injection Treatment

for Refractory Chronic Musculoskeletal Pain: A

Retrospective Case Series

Yen Chou, Hong-Jen Chiou, Yung-Hui Lin

Department of Radiology, Taipei Veterans General Hospital, Taiwan

Objectives:Management of refractorymusculoskeletal pain is challenging

for clinicians with numerous available treatment options including physio-

therapy, physical modalities, pharmacologic and needling interventions

but lack of evidence based consensus. Dextrose injection (Prolotherapy)

emergedasapromising,cost-effective treatment forchronicmusculoskeletal

pain of various etiologies, supported by positive outcomes in many clinical

studies and systemic reviews. This retrospective case series aims to evaluate

the efficacyof ultrasound-guideddextrose trigger point injections for various

musculoskeletal pain syndrome refractory to other alternative treatments.

Methods: We searched for ultrasound guided injection procedures per-

formed from August 2015 to April 2016 in our reporting database and

Picture archiving and communication system (PACS), treated with ultra-

sound-guided injection of 15% dextrose for chronic musculoskeletal

symptoms that persisted for more than one month. We reviewed basic

profiles of patients, the initial presentation with specified site and dura-

tion, physical findings, diagnostic ultrasound findings, severity of symp-

toms as documented by visual analogue scale (VAS), immediate

response after treatment, response reported by patient on follow-up visit

one month after treatment. If the patient was not present to the clinic for

follow-up, we interviewed the patient by telephone and the treatment

response reported by patient or caregiver was also documented. We

excluded patients who did not receive post-treatment re-evaluation at

clinic or by telephone interview.

Results: 45 consecutive patients received ultrasound-guided 15%

dextrose injections. The mean age of treated subjects was 56.6. All the

treated patients returned to our clinic for follow-up or repeated treatment.

8 of 45 subjects (24.4%) reported complete resolved symptoms at treated

site. 36 of 45 (80.0%) subjects reported greater than 50% improvement of

their symptoms. The mean pre-treatment and post-treatment visual

analogue scale (VAS) score is 7.0 and 2.44 (p, 0.001), indicating overall

65.0% reduction in symptom severity. There were no significant reported

immediate adverse reactions or complications following the intervention.

Conclusions:Ultrasoundguided15%dextrose injection for treating local-

ized musculoskeletal pain syndromes refractory to other alternative treat-

ments showed remarkable responses, significantly reducing symptom

intensities in the majority of treated subjects in one month after single in-

jection. Our experience is consistent with available scientific evidence that

dextrose injection is a safe, inexpensive, and efficient treatment.

Poster Session

PPT14-001

Application of Contrast-Enhanced Ultrasound in

the Evaluation of Prognosis of Acute Kidney Injury in

Critically Ill Patients

Dong Wang,1 Xiang Jing,1 Lei Xu2

1Department of Ultrasound, Tianjin Third Central Hospital, China,
2Department of Intensive Care Unit, Tianjin Third Central Hospital

Objectives: Evaluation of renal function in critically ill patients by

contrast-enhanced ultrasonography, and to determine the relationship

between contrast-enhanced ultrasound and renal function in patients

with acute kidney injury.

Methods: 60patientswith acute renal injury (AKI) inTianjinThirdCentral

Hospital fromJanuary, 2015 toDecember,2016were selectedasAgroup, at

the same time, 30 healthy volunteers were selected as B group. Laboratory

examinations such as renal function, cystatin C and other indicators were

measured and the creatinine clearance rate was calculated in 24h. Real

time contrast-enhanced ultrasound was performed on all the patients with

Philips iU22 ultrasound diagnostic apparatus. The ultrasound contrast agent

was SonoVue. The software(Q-lab) calculates the intensity of the echo

signal of the contrast agent in the region of interest and generates the time

intensity curve(TIC). Quantitative parameters of contrast-enhanced ultra-

sound were obtained: Peak intensity (PI), time to peak time (TTP), area un-

der the curve (AUC), time of arrival (AT), slope of the rising curve(A).

According to the results of A group and B group compared with contrast-

enhanced ultrasound, were divided into negative and positive. All patients

in theAgroup received comprehensive therapy including continuous hemo-

filtration.According towhether the patients need renal replacement therapy,

renal function andurinevolume recovery, theAgrouppatientswere divided

into the treatment group, the improvement group and the ineffective group.

Pearson chi square test was used to analyze the relationship between the re-

sults of CEUS and the prognosis of the treatment group.

Results: 1.Of the 60 selected cases, there were 26 cases in the treatment

group(43.3%), the improvement group of 19 cases(31.7%), the invalid

group of 15 cases, (25%). There was no significant difference in creati-

nine clearance rate and cystatin between the cured group, the improve-

ment group and the ineffective group (P,0.05). 2. In the cured group,

CEUS was positive in 7 cases and negative in 19 cases. In the improved

group, CEUS was positive in 8 cases and negative in 11 cases, and in the

negative group, CEUS was positive in 13 cases and negative in the 2

cases.3. The results of CEUS were significantly correlated with renal

prognosis (X2513.516 P50.001).

Conclusions: The results of this study show that there is a significant

correlation between CEUS and renal prognosis of patients with AKI.

This application can be used as a new method to evaluate the prognosis

of renal function in patients with AKI, and to guide the early interven-

tion treatment of AKI patients.

PPT14-002

Application of Pulsed Wave Tissue Doppler Image

(TDI) in Iatrogenic Right Coronary Ostial Stenosis and

Acute Right Heart Failure during Aortic Valve Replacement:

A Case Report and Literature Review

An-Hsun Chou, Min-Wen Yang, Meng-Ling Hsieh

Department of Anesthesiology, Chang GungMemorial Hospital, Linkou

Medical Center, Taiwan

Objectives: Iatrogenic coronary ostial stenosis (ICOS) is a rare but po-

tential fatal complication of valve surgery, with estimated instance of

0.3% to 5%. Here, we present a case of RCA ostium stenosis and conse-

quent right heart failure, which is diagnose by TEE intraoperatively.

Methods: A 69-year-old woman, with severe aortic stenosis, was

admitted to hospital for elective aortic valve replacement. The resting

ECG showed normal sinus rhythm. Preoperative coronary angiography

revealed patent LM and insignificant narrowing of LAD, LCx, and

RCA. The systolic function of both ventricles were adequate, without

noticeable asynergy or hypokinesia. During operation, the aortic valve

was approached via mini-sternotomy and aortotomy. A 21-mm porcine

bioprosthesis (St. Jude Medical EpicTM) was implanted after aortic

valve excised. After discontinuing the cardiopulmonary bypass (CPB),
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new-onset AV block and STelevation in lead II occurred. TEE disclosed

prominent RAandRVdilationwith poor contractility. Pulsedwave (PW)

TDI peak systolic velocity (PSV) of RV freewall significantly decreased

down to 1.14 cm/sec, compared with 6.43 cm/sec measured preopera-

tively. However, LV regional wall motions were not impaired. The pros-

thesis was well positioned with appropriate motion. We found that

calcified sinus and aortic wall around the RCA ostium remained, with

inflowuntraceable in proximal RCA.Under impression of right coronary

ostial stenosis and consequent right heart failure, CPB was restarted to

perform coronary artery bypass for RCA. After the procedure, RV re-

gained systolic function with PSV improved up to 5.20 cm/sec. ECG

showed gradually recovery from ST elevation to T wave inversion in

lead II. CPB was discontinued uneventfully. The patient was extubated

smoothly on day 1 after the operation and transferred to the ordinary

ward right away with favorable hemodynamics and functional status.

Results:Mechanisms of ICOS have been postulated in previous reports,

including traumatic insults on the coronary vessels by insertion of coro-

nary cannulae, calcium emboli mobilized during the initial aorotomy,

intimal thickening, turbulent blood flow around the prosthetic valves

and consequent fibrous proliferation, immunological reaction to thegraft,

and genetic predisposition. Coronary angiographywith revascularization

for diagnosis and treatment has been shown with favorable immediate

and long-termclinical outcomes.However, it is not be feasible to perform

coronary angiography during operation. Thus, TEE can serve as a prompt

and approachable diagnostic tool in this setting.We presented this case to

highlight intraoperative application of pulsed wave TDI for diagnosing

ICOS. Peak systolic velocities (PSV) changes in the basal segment of

the free RVwall might serve as a valid indicator for infarction area, lead-

ing to prompt revascularization and favorable prognosis.

Conclusions: We suggest that routine recording myocardial velocities pre-

operatively, especially for patients with prominently calcified aortic valves

and at risk of iatrogenic coronary ostial stenosis during aortic valve surgery.

PPT14-003

Audit of Ultrasound-Guided Diffuse Renal Biopsies

in Newcastle (NUTH) Radiology 2014-16: Complications

and Adequacy Rates

Andrew McNeill,1 Jonathan Watt2

1Department of Radiology, Freeman Hospital, UK, United Kingdom,
2Departement of Radiology, Newcatle Medical School

Objectives:Renal biopsy is thegold standard indiagnosis andmanagement

of many renal diseases, both in native and transplant kidneys. Adequate tis-

suediagnosis is central to themanagementof thesepatients.Amajor compli-

cation of renal biopsy is haemorrhage, which is uncommon but can be

severe, requiring immediate intervention. In NUTH the nephrology team

perform themajority of renal biopsies. Radiology provides support for those

patients who have additional co-morbidities, and as such are likely to be

higher risk. This audit looks at the complication rate and adequacy of bi-

opsies performed in Radiology over three years, andwhether these are com-

parable to the standards set out by the American Society of Nephrology1.

Methods: A retrospective review of 61 ultrasound guided diffuse renal bi-

opsies in native and transplant kidneys was performed from 2014–2016 in

the NUTH Radiology Department Early complications requiring imaging

and/or interventionwere assessed, andbiopsyadequacy rateswerecollated.

Results: There were 7 confirmed cases of post biopsy haemorrhage

(11.5%). Of these, 3 patients had frank haematuria, 1 of whom required

intervention and 1 required blood transfusion. In all biopsies that lead to

complications, the native kidney was being sampled with a 16 gauge

needle. 4 biopsies were considered inadequate (6.5%). Of the inadequate

yields, 3 of the 4 were from transplant kidneys, and each was performed

using an 18 gauge needle.

Conclusions: These findings suggest that patients requiring biopsy with

support from Radiology may be at higher risk of complication. The con-

sent process should be altered to reflect this as a result.

PPT14-004

Biliary Decompression by Percutaneous Us-

Controlled Cholangiostomy in Mechanical Jaundice of

Tumor Origin

Boris Ilyasov,1 A. D. Zubov,2 O. V. Senchenko,2 A. A. Nikulina,2

N. J. Nelassov,1 A. V. Erofeeva1

1Department of Ultrasound, Rostov State Medical University, Russia,
2Department of Ultrasound, Donetsk National Medical University

Objectives: To assess the results of biliary decompression by US-

controlled percutaneous cholangiostomy for a long period of time.

Methods: From 1997 to 2016 year 918 US-controlled percutaneous

cholangiostomies for the patients with mechanical jaundice were

performed. In 307 (32.8%) patients the mechanical jaundice was of

tumor origin (these patients are further accepted as 100%). For

US-control of cholangiostomy different generations of scanners

(equipped with a convex transducer 3.5-5.0 MHz) were used

(AI-5200, Logic 3, HDI 5000, Aplio 500). Self-locking ‘‘pig’s tail’’

drains 6-8 Fr were utilized.

Results: In 72 (23.4%) patients percutaneous cholangiostomies were

made as preoperative preparation, in other 235 (76.6%) – as a palliative

surgery. The drainage was achieved in 242 cases (78.8%) using left he-

patic duct, and in 19 (6.2%) – right hepatic duct. Amongst 98 (31.9%)

patients with Klatskin’s disease in 46 (15.0%) the drainages of both right

and left hepatic ducts were necessary. These manipulations were per-

formed in one session in 28 (9.1%) or sequentially with an interval of

2-3 days in 18 (5.9%) patients. In all cases the adequate drainage was

achieved. 3 patients died due to septic shock within 1-4 days after chol-

angiostomy. In 2 (0.6%) patients laparotomy was required because of

leakage of bile. The pain which required medical correction was noted

in 71 (23.1%) patients.

Conclusions: Long period observations have demonstrated that US-

controlled percutaneous cholangiostomy is a highly effective way of

biliary decompression in mechanical jaundice of tumor origin.

PPT14-005

Clinical Application of Ultrasound-Guided,

Continuous Infra-Clavicular Brachial Plexus Blockade in

Burn Patients on Full Thickness Skin Graft Surgery

An-Hsun Chou, Min-Wen Yang, Hsin-I Tsai

Department of Anesthesiology, Chang GungMemorial Hospital, Linkou

Medical Center, Taiwan

Objectives:Recently, the clinical application of ultrasound guidance for

regional nerve block is bombing up. In this study, we examined the ef-

ficacy of ultrasound guided insertion of catheter over the infra-clavicular

region of brachial plexus.

Methods: This was a review of burn cases that underwent FTSG

reconstruction in our institution. Burn patients were offered patient

controlled analgesia (PCA) using either intravenous opioid or infra-

clavicular plexus nerve blockade for postoperative pain management

in an attempt to maintain a numerical rating scale less than 4. At 72

hours postoperative, total morphine consumption and FTSG condition

were evaluated.

Results: A total of 12 patients underwent hand/forearm FTSG surgery.

Of the 12 patients, six patients who used intravenous PCA required 80-

120mg of morphine while the other six patients used continuous nerve

block PCA required less than 15mg of morphine during the first 3

days. Also, intravenous PCA group had higher incidence of hematoma

over FTSG than the continuous nerve block group despite insignificant

FTSG surface area in both groups.

Conclusions: In this analysis, we have observed the use of continuous

infra-clavicular nerve block reduces postoperative morphine consump-

tion in severe burn patients undergoing FTSG reconstruction.
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PPT14-006

Combination of Microbubbles and Diagnostic

Ultrasound at a High Mechanical Index for the Synergistic

Microwave Ablation of Tumours

Jinshun Xu

Department of Interventional Ultrasonics, Chinese PLA General

Hospital, China

Objectives: To determinewhether combining microbubbles (MBs) with

diagnostic ultrasound (US) at a high mechanical index (MI) could

enhance the microwave (MW) ablation of tumours.

Methods: Five therapeutic MW adjuvant protocols were studied: MW,

MW + US, MW + US + MB, MW + US + NS (saline), and MW +

MB. In 30 normal rabbit livers, the synergistic effects were evaluated

via temperature, necrosis volume and histology. In 90VX2 rabbit hepatic

tumours, residual cells in the peripheral ablated tumours were examined

via immunohistochemical assay and tumour growth. Additional 40 VX2

hepatic tumours were evaluated for ablation safety via blood assay and

weight and for survival to 105 days. Results were compared using anal-

ysis of variance.

Results: Compared with the other protocols, the ablation volumes in

normal rabbit livers were significantly larger using the MW + US +

MB protocol (P , .001). The histological examination was consistent

with more efficient ablation in that protocol. In detecting residual cells,

the apoptotic index was higher, the proliferating index was lower (P,
.05), tumour growth was significantly smaller (P , .001), and the rab-

bits of the MW + US + MB T-Group survived longer (P , .05) than

those of, the other groups. Additionally, no damage to the liver func-

tion or blood cells was found in any of the protocols after ablation

(P , .05).

Conclusions: MBs in combination with diagnostic US at a high MI

showed potential synergy in the MW ablation of tumours in rabbits.

PPT14-007

Complex Liver Tumor: Does It Work when

Endoscopic Ultrasonography and ND: Yag Laser Ablation

Join Hands?

Tianan Jiang,1 Guilong Jin,2 Qiyu Zhao,1 Guo Tian,1 Weilu Chai1

1Department of Ultrasound, The First Affiliated Hospital, College of

Medicine, Zhejiang University, Hangzhou, China, 2Yiwu Tianxiang East

Hospital, Yiwu, China

Objectives: Endoscopic ultrasound (EUS) have been available in inter-

ventional therapy, which often previously needed surgical approaches to

achieve. The study aimed to evaluate the effectiveness and safety of

EUS-guided Nd:YAG laser ablation in unresectable tumors of the

caudate lobe and left liver.

Methods:We discussed four cases of the caudate lobe and left liver tu-

mors underwent laser ablation with EUS guidance (age: 54-70 years, 4

males). EUS-guided LA was performed under conscious sedation. The

nidus was ablated by a Nd:YAG laser fiber (300 mm in diameter) with

a wavelength of 1064nm, each of which has an output power of 5W

for 1500-1800J (Echolaser X4, ESAOTE, Italy). Hematological exami-

nations included: carcinoembryonic antigen (CEA) levels, AFP levels,

carbohydrate antigen 19-9 (CA19-9) levels, and carbohydrate antigen

12-5 (CA12-5) levels.

Results: The total energy of EUS-guided Nd:YAG laser ablation in each

patient ranged from 1800J to 11950J under 5w power, and these tumors

were successfully completed in four patients, who had favourable prog-

nosis with no complications in two-month follow-up.

Conclusions: Based on our early observations, this suggested that EUS-

guided LA might be technically feasible in selected patients with left

liver tumors. However, the safety of this technique need to be further

confirmed in the future.

PPT14-008

Efficacy of Ultrasound-Guided Pulsed

Radiofrequency for Recalcitrant Metatarsalgia: A Case

Report

Tsung-Yen Ho, Ming-Jen Ke, Yin-Yin Wu, Yung-Tsan Wu

Department ofPhysicalMedicineandRehabilitation, Tri-ServiceGeneral

Hospital, School of Medicine, National Defense Medical Center, Taiwan

Objectives: Metatarsalgia is characterized by pain in the forefoot,

which is associated with increased stress over the metatarsal head re-

gion. A few cases have demonstrated relapse or poor response to treat-

ment.Pulsed radiofrequency (PRF) can provide pain relief in patients

with diverse chronic conditions without causing neural injury. Here,

we describe a successful case of long-term pain relief achieved by using

ultrasound-guided PRF targeting in the posterior tibial nerve (PTN) at

the ankle of a 67-year-old woman with recalcitrant metatarsalgia.

Methods:We used the musculoskeletal ultrasonography and placed the

linear probe to medial malleolus and then inserted the radiofrequency

probe in-plane near the left PTN. After the stimulation test including

sensory and motor, PRF lesioning was performed for 120 seconds

with 2 Hz, 30 ms pulse width at 42�C at the two sites (superior and infe-

rior to PTN). The procedure was repeated at the right PTN.

Results: Ten minutes after ultrasound-guided PRF was applied at the

PTN, the patient reported decreased pain (from 8 to 3 on a visual

analogue scale (VAS)) and did not exhibit any particular side effects.

Three months after PRF application, the patient’s VAS score remained

more than 50% below the baseline, and she did not need additional con-

servative treatment during the follow-up period.

Conclusions:To the best of our knowledge,we present the first case report

usingultrasound-guidedPRFat thePTNfor treatment of recalcitrantmeta-

tarsalgia.We hypothesize that ultrasound-guided PRFat the PTNmay be a

potentially novel approach for treating recalcitrant metatarsalgia.

PPT14-009

Intra-Articular Injection of Triptolide for

Treatment of RAT Collagen Induced Arthritis

Liyang Su, Shilin Li

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: Rheumatoid Arthritis(RA) is a systemic autoimmune disorder

of unknown origin with swelling of multiple joint synovitis. RA is a global

distributiondiseaseandoneof theprimarycause fordisability.Nevertheless,

there aremanyRApatients only a single joint involvement serious in clinical

practice. It can reduce the side effects caused by systemic administration

when direct injection in the joint cavity for local treatment. However,

side effectswere commonly in traditional local treatment agent of glucocor-

ticoids. This article aims to explore the efficacy and safety of intra-

articular injection of triptolide for treatment of rat collagen induced arthritis.

Methods: Forty seven rats were randomly divided into 5 groups: normal

group, PBS group, triptolide group, betamethasone group and etanercept

group. Type II collagen (CII) and Freund’s adjuvant were used to induce

the rat arthritis model. PBS, triptolide, betamethasone and etanercept

were injected into the affected ankle joints twice a week for 4 weeks.

The animals were then scarified and the ankle joints were fixated in

10% formalin. After decalcification, paraffin embedding, slide prepara-

tion and HE staining, the tissues were observed. Cellular degeneration,

necrocytosis,proliferation, hyperemia, inflammatory cell infiltration,

damage of the cartilago articularis and bone, inflammatory cell infiltra-

tion of the subcutaneous tissue around the jointwere investigated. Ac-

cording to different extent of lesion on various part of joint, the levels

are divided into‘‘1 point (a little or mild)’’‘‘2 points (medium or moder-

ate)’’, ‘‘3 points (a lot or severe)’’,‘‘4 points (extremely severe)’’,‘‘0.5

points (very slight lesion)’’,‘‘0 point (no lesion)’’. The total points should
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be accumulated to calculate the average points of each animal in each

group. The lower point indicates a lower level of lesion.

Results: In addition to the normal group of synovial membrane has no sig-

nificant changes, the other groups of synovial cells have varying degrees of

congestion and edema, hyperplasia and inflammatory cell infiltration. The

rats in the normal group(5 rats) were scored 0.5060.41, PBS group (10

rats) scored 2.6060.94, triptolide group (9 rats) scored 1.8960.97, betame-

thasone group (10 rats) scored 1.5060.85 and elephantine group (10 rats)

scored 2.3561.43 respectively. The scores of triptolide group and betame-

thasone group were significantly lower than that of PBS group. There was

no significant difference between the triptolide group and the betametha-

sone group (P. 0.05). At present, the most commonly used drugs clinical

application of intra-articular injection of RA is glucocorticoids. Our results

showed that triptolide can be injected into the joint cavity for treatment of

RA, while etanercept intra-articular injection has no significant effect.

Conclusions: Triptolide can be used for the treatment of RA and can

achieve a better effect(no significant difference compared to the most

commonly used hormone drugs(P ,0.05)), and it can become an alter-

native drug when glucocorticoids are not applicable.

PPT14-010

Intraoperative Ultrasound During Video-Assisted

Thoracic Surgery for Solitary Pulmonary Nodules

Wu-Huei Hsu, Chia-Hung Chen, Wei-Chih Liao, Tin-Han Chen,

Biing-Ru Wu, Chih-Yen Tu, Te-Chun Hsia

Division of Pulmonary and Critical Care Medicine, Department of

Internal Medicine, China Medical University Hospital, Taiwan

Objectives: The aim of our study was to evaluate the role of intraoper-

ative echo in the localization of pulmonary nodules during video-assis-

ted thoracic surgery (VATS).

Methods: Patients with pulmonary nodules not touching the visceral

pleura on the computed tomography scan, who were scheduled for

VATS wedge resection, were enrolled in this study. The lobe of interest

was examined by using finger palpation when possible, and by using the

intraoperative ultrasound method. 10-MHz linear probe with a flexible

angulating tip attached to an ultrasound (US) processor (Aloka Alpha

10) was introduced through one of the VATS ports.

Results: One surgeons performed 153 individual VATS-US procedures

during an24-monthperiod.Themeanageof these patientswere54.71years

old and female were predominant (n598, 64.1%). Of these 153 patients,

one hundred and two patient was malignancy and the other 51 patients

was benign nodule. The lung nodules were palpable by finger in 133 cases

(86.9%), and detected by intraoperative ultrasound method in 125 cases

(81.7%). In 20 cases with not palpable by fingers, 5 patient wasmalignancy

and 15 patients was benign. In 28 cases with invisible by intraoperative

echo, 15 patient was malignancy and 13 patients was benign.

Conclusions: Intraoperative echo offers a real-time, simple, and effec-

tive technique for localization nonsubpleural pulmonary nodules. This

technique is completely safe and without any complications. This tech-

nique can be considered as the first-instance localization technique dur-

ing thoracoscopic resection of pulmonary nodules.

PPT14-011

Percutaneous Irreversible Electroporation for

Portal Vein Tumor Thrombus: Two-Case Report

Weilu Chai, Tianan Jiang, Qiyu Zhao, Guo Tian

Department of Ultrasonography, First Affiliated Hospital of Zhejiang

University, China

Objectives:Toexplore the efficacy and feasibility of irreversible electro-

poration (IRE) in local ablation of portal vein tumor thrombus (PVTT).

Methods:We conducted a retrospective chart review of two PVTT cases

that were ablated under the percutaneous ultrasonography (US) guided

IRE in our center. MRI was performed to evaluate the efficacy of this

technology at 3-month follow-up.

Results: Two PVTT cases were successfully ablated under the US guided

IRE. Case 1 suffered from right posterior portal vein (RPPV) tumor

thrombus thatwas 2.331.0cm. Four paralleled electrodeswere placed verti-

cally to the maximum plane of the target lesion. Magnetic resonance image

(MRI) obtained after 3 months showed no significant recurrence in ablated

RPPV. Case 2 was a 3.731.4-cm PVTT lesion located in the right anterior

portal vein.Twoparalleledelectrodeswere insertedalong themaximumaxis

of the target lesion in right-to-left approach. 3-month follow-upMRI showed

the ablated lesionwithin the RAPTwas non-enhanced during all the phases.

Of these cases, the involved portal vein structures were not damaged.

Conclusions: Here we introduced a feasible method for PVTT local

ablation. As a potential alternative to conventional thermal ablation,

IRE may effectively reduce the disease burden in the PVTT cases.

PPT14-012

PercutaneousLaserAblationofUnresectableMetastatic

Lesions in Retroperitoneal Regions: A Series of 4 Cases

Guo Tian, Tianan Jiang, Qiyu Zhao, Weilu Chai

Department of Ultrasound, The First Affiliated Hospital, College of

Medicine, Zhejiang University, Hangzhou, China

Objectives: Metastasis in retroperitoneal lymph nodes is one of the

signs of advanced stage or terminal stage of malignancy. We performed

a trial to assess the safety and efficacy of ultrasonography (US)-guided

local neodymium-doped yttrium aluminum garnet (Nd:YAG) laser abla-

tion for metastatic lymph nodes in the retroperitoneal region.

Methods: We evaluated 4 cases of retroperitoneal metastatic lymph nodes

treated using US-guided Nd:YAG laser ablation. At first, a plane-cut optic

fiber (300 mm in diameter) along with the sheath of a 21-G needle was

advanced with a 10-mm bared fiber into the lesions. Then laser ablation un-

derultrasonographicguidancewasperformedbyaNd:YAGlaser-beamfiber

(EchoLaserX4,ESAOTE, Italy) at awavelengthof 1064nm.Theoutput po-

werof laserwas5Wand the timewasapproximately5-6minutes.Powerand

energy were selected based on previous experience. Immediately after laser

ablation, the entire area without enhancement under CEUS was defined as

success. If still enhanced in the target lesion, it was regarded as residual

area. Supplementary energy was applied to destroy an area larger than the

lesional volume. The selective number of fibers was based on the size of

the lesion. The tumor size and location near organs and vascular structures

were evaluated using computed tomography (CT) or magnetic resonance

image (MRI) andUSevery threemonths. Preoperative and postoperative tu-

mor markers of Carcinoembryonic Antigen (CEA), Alpha Fetoprotein

(AFP) and Carbohydrate Antigen 19-9 (CA19-9) levels were measured.

Results: In our study, The total energy was between 2600 J and 3600 J.

During laser energy application, ultrasound images showed a hyperechoic

area around the fiber tip. It was obtained after a delay about 80-120s. Then

the hyperechoic region expanded slowly forward. When the procedure

finished, the whole lesion was covered with hyperechoic zone. There

were nomajor complications detected in the patients during the laser abla-

tion. All the pre-admission symptoms like abdominal pain, weakness have

relieved. At the 3-month follow-up, all lesions were nearly completely ab-

lated with mild discomfort, including pain and fever.

Conclusions: Percutaneous laser ablation could be a theoretically prom-

ising approach for retroperitoneal metastatic lesions. Large-scale studies

on laser ablation for metastatic retroperitoneal lymph nodes are neces-

sary to confirm our findings.

PPT14-013

Real-Time Overlapping Fusion Imaging during

Radiofrequency Ablation Zone on 3D Ultrasound Images

with Automatic Expectation of Posterior Margin

Sun Young Lee,1 Dong Il Choi,2 Min Woo Lee2
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1Department of Radiology, University of Ulsan College of Medicine,

AsanMedical Center, South Korea, 2Department of Radiology, Samsung

Medical Center, Sungkyunkwan University School of Medicine

Objectives: Radiofrequency ablation (RFA) induces gas bubbles in

ablation zones, and the ablative margin cannot be assessed accurately

on ultrasound (US) during RFA. We evaluated the usefulness of new

3D real-time overlapping US fusion imaging with automatic expectation

of posterior margin to visualize the ablative margin of RFA for hepatic

tumors by using ex vivo bovine livers.

Methods: A bovine loin cube was inserted as a tumor mimicker in the

bovine liver block. RFAwas performed with guidance of US and 3D real-

time overlapping US fusion imaging. During 3 to 12 minutes, either

complete or partial ablationswere performed for ten tumormimickers.After

obtaining T1-weighted MR images, we cut the ablated bovine liver blocks

along the electrode tract and sliced in the transverse plane perpendicular to

the axis of the electrode tracks. Ablation zones in specimenswere compared

with bothMR images and stored motion pictures of 3D US fusion imaging.

Results:Among tenspecimens,nineablationzoneswerecorrectly accorded

with both 3D US fusion imaging and MR images. The remaining one abla-

tion zone with partial ablation was smaller than 3D US fusion imaging.

Conclusions: New 3D real-time overlapping US fusion imaging could

show the ablative zones on during RFA. This US fusion imaging can

contribute to precise RFA therapy.

PPT14-014

Success and Complication Rates of Ultrasound-

Guided Core Biopsies of Abdominal and Thoracic Lesions

at a UK Based Tertiary Referral Centre from 2014-2016

Andrew McNeill,1 M. Parameswaran,2 A. Calciu,2 J. Reicher,1

N. Al Zuhir,1 B. Stenberg,1 T. Hoare3

1Department of Radiology, Freeman Hospital, United Kingdom,
2Departement of Radiology, Newcastle Medical School, 3Department of

Radiology, Royal Victoria Infirmary

Objectives: To determine success and complication rates for US-guided

core biopsy of focal thoracic and abdominal lesions at our institution.

Methods: Retrospective review of pathology reports for relevant bi-

opsies between 01/01/2014 and 31/12/2016. Biopsies were deemed suc-

cessful if the samplewas diagnostic. Unsuccessful biopsies were divided

into N1 (inadequate sample) and N2 (geographical miss). We reviewed

all biopsies for radiologically confirmed complications.

Results: Liver:278 biopsies; successful - 246(88.1%), N157(2.5%),

N2526(9.4%). Complications - 4(1.4%), including 1 bile leak requiring

drainage. Peritoneum: 47 biopsies; successful - 45(95.8%), N151(2.1%),

N251(2.1%).Thorax: 20 biopsies; successful - 19(95%), N151(5%). Kid-

ney: 123 biopsies; successful - 110(89.4%), N155(4.1%), N258(6.5%).

Complications - 3(2.4%), including 1 peri-nephric haematoma requiring

thrombin injection.Other (eg adrenals, adnexae, lymph nodes): 99 biopsies;

successful - 92(92.9%), N152(2.0%), N255(5.1%). Overall: 567 biopsies;

successful - 511(90.1%), N1516(2.8%), N2540(7.1%). Complications -

7(1.2%), only two requiring invasive intervention (Clavien-Dindo class III).

Conclusions: US-guided lesional biopsies in our institution have a low

complication rate, but the number of N2 (missed) biopsies of hepatic and

renal lesions is relatively high. As a tertiary referral centre for both hep-

atology and urology/nephrology, this may be due to the complex nature

of the case load, however, we are currently reviewing procedural factors

(eg needle gauge, number of passes, lesion size/depth) and their corre-

lation with success rates, to determine whether this can be improved.

PPT14-015

The Usefulness of ‘‘Modified MOSE’’

Yen-Chih Lin

Division of Gastroenterology, Department of Internal Medicine,

Changhua Christian Hospital, Taiwan

Objectives:EUS-guidedFNA(EUS-FNA)hasbeenusedasa safe and less-

invasive method for obtaining pathologic specimens from pancreatic/

peripancreatic tumors.Although rapid on-site cytologic evaluation(ROSE)

provides high efficacy of EUS-FNA, its availability is limited. In 2015,a

team from Japan proposed that macroscopic on-site quality evaluation

(MOSE) may increase the efficacy of EUS-FNA in the facility where ROSE

is not available. Since 2016.3.29,we started to perform ‘‘modified MOSE’’

to every case who underwent EUS-FNA.Our objectives is to evaluate the

usefulness of ‘‘ModifiedMOSE’’ for solid pancreatic/peripancreatic tumors.

Methods: From2014 to 2016,total 31 patients underwent EUS-FNA in our

hospital.After excluding 8 cases of fluid analysis, 23 cases of solid pancre-

atic/peripancreatic tumorwas enrolled in our study. Because ‘‘ROSE’’ is not

available in our hospital, MOSE(14/23) was performed since 2016.3.29

with somemodification.Thekeypoint of ‘‘modifiedMOSE’’ is the adequate

sampling to smear cytology ,and the flexibility to every condition we en-

countered.For example,even if nomacroscopic visible core(MVC)obtained

in our sample,we could make a definite diagnosis using this method.

Results: The technique successful rate for EUS-FNA to solid pancreatic/

peripancreatic tumor was 95%(22/23),accuracy was 87%(19/22),sensitivity

was 86%(13/15),and specificity was 86%(6/7).After the application of

‘‘modified MOSE’’ technique since 2016,the pathologists in our hospital

started to report a definitediagnosis basedonourFNAsamples.For example,-

theybegan to feel comfortable to type the terms ‘‘adenocarcinoma’’ insteadof

‘‘suspicious for malignancy’’ ,and thus the subsequent management like

chemotherapyor surgerycouldbeappliedwithouthesitatingafterEUS-FNA.

Conclusions: The ‘‘modified MOSE’’ can provide precise diagnosis with

small samples obtained from EUS-FNA, and therefore improve the effi-

cacy of EUS-FNA. Furthermore,the technique could be easily applied

in every hospital where standard ‘‘ROSE’’ can’t be easily performed.

PPT14-016

Utility of Trans-Operatory Sonography in

Neurosurgery for Brain Tumors Excision

Raul Moran Martinez, Hector Velasquez Santana,

Francisco Guerrero Jazo, Klaus Resch, Everardo Escamilla Gutierrez,

Monserrat Alamaguer Ascencio, Miguel Andrade Ramos,

Sergio Esparza Gutierrez, Andrea Barragan Gutierrez,

Andrea Tornero Jimenez

Department of Neurosurgery, Hospital Civil de Guadalajara Dr Juan I

Menchaca, Mexico

Objectives:Todescribe theexperience in trans-operatoryneurosonography

for brain tumors (Meningioma and Glial-tumors) treatment in our Hospital.

Also, we point out features to look for in trans-surgery neurosonography.

Methods: Revision of files from patients that went to neurosurgery from

April 2012 to January 2017 with Meningioma and Glial tumor diagnosis

was made. It includes those patient’s files with evidence of use of ultraso-

nography: before, during and after surgery, confirmation of histological tu-

mor’s type and follow up for Neuropsychology Department.

Results: From 415 patients: 54 were Meningiomas, sonography

before dural opening showed the position of cortical and tumoral

vessels, the site of contact between tumor and dura, boundaries

and size of tumor. Glial tumors were 120 (High and low grade), so-

nography before dural opening showed the depth and size of tumor,

and vessels (normal and new-formed). In both cases, neurosonogra-

phy allowed the control of the volume of tumor that were extract

and the quantity of residuary. Also it detected bleeding in surgical

bed. Neuropsychology assessment were use to record functional state

after procedure.

Conclusions: Trans-operatory sonography in brain tumor excision

showed: size, presence of vessels and depth of lesion, as well as resid-

uary tumor and sites of bleeding. It increases patient’s safety during

and after surgery at time it decreases complications and time of in-hos-

pital stay. Also, it provides real-time guide through surgery.
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T15-14-IN01
Ultrasound in Rheumatology: New Challenges
Walter Grassi

Clinica Reumatologica, Universit�a Politecnica delle Marche, Ancona,

Italy

More than 30 years have passed since ultrasound was first applied to

the practice of clinical rheumatology. The few pioneers who invested

their effort in this long ignored field should be pleased today that interest

in ultrasound imaging is steadily growing and driving a real cultural rev-

olution in the field of Rheumatology. However, despite ultrasound is

recognized as having an increasingly important role in early diagnosis

and therapy monitoring many challenges need to be addressed regarding

standardization, operator dependency, reproducibility and image anal-

ysis. To face these challenges high quality ultrasound equipments and

perfect scanning technique are essential. As we look to the future, it is

easy to predict that volumetric ultrasound, while still having a limited

role in rheumatology, will show its undeniable potential to solve both

technical and interpretation problems. One of the main advantages of

acquiring a volume of echoes, as an alternative to traditional single

frame ultrasound, is the possibility of rapid and easy tomographic exam-

ination of the area of interest. It seems reasonable to predict that as tech-

nical advances continue to improve image quality, ultrasound will be

finally recognized as an essential tool in daily rheumatology practice.

T15-14-IN02
Ultrasound Biomarkers in Rheumatology
Walter Grassi

Clinica Reumatologica, Universit�a Politecnica delle Marche,

Ancona, Italy

Aperfect biomarker should be sensitive, specific, highly predictive of the

presence and probable course of disease, cheap, and safe to use. Its detection

should affect clinical management and consequently improve clinical out-

comes at the individual level. Several studies over the past few years have

providedaclear evidence that ultrasound imagescanbe regardedasexcellent

candidates to the role of best biomarkers for a wide range of rheumatic dis-

eases, such as rheumatoid arthritis, psoriatic arthritis, gout, calcium pyro-

phosphate deposition disease, and osteoarthritis. The identification of

highly characteristic minimal lesions in the above mentioned diseases has

generated a new diagnostic glossary including terms like loss of sharpness,

double contour, loss of clarity, snow storm, shining dots, hot erosions. The

potential of ultrasound biomarkers has been extensively studied in rheuma-

toid arthritis. The different combinations of fluid collection, synovial hyper-

trophy, intra-articular Doppler signal, bone erosion and cartilage thinning

generate a cluster of patterns that play an increasingly important role in pa-

tient centred management.

T15-14-IN03
Musculoskeletal Ultrasound in the Treat-to-Target
Treatment Strategies in Rheumatoid Arthritis

Zhuoli Zhang

Department of Rheumatology and Clinical Immunology, Peking

University First Hospital, Beijing

Treat-to-target (T2T) strategy, aiming at clinical remission or low

disease activity, has greatly improved the prognosis of rheumatoid

arthritis (RA) since its institution in clinical practice in 2010. However,

with the widespread application of ultrasound, the subclinical synovitis
has been observed to be commonly present in RA patients in clinical

remission. A systematic literature search and meta-analysis elated

revealed an association between Power Doppler positivity and the risk

of flare (OR 4.52, 95% CI 2.61-7.84, P,0.00001, I2521%), the risk

of progressive bone erosion on patient level (OR 12.80, 95% CI 1.29-

126.81, P50.03, I2552%) and risk of progressive bone erosion on joint

level (OR 11.85, 95% CI 5.01-28.03, P,0.00001, I250%). Further-

more, the treatment strategies targeting ultrasound remission in addition

to clinical remission better controlled disease activity of RA patients and

reduced flare during follow-up comparted to the treatment with clinical

remission as the only target. Deeper clinical remission reflects the better

control of subclinical synovitis under the ultrasound and could be an

optimized treatment target in RA management.

T15-14-IN04
Ultrasound in Rheumatology for Non-
Rheumatologist

Anwar Arshad, MD, FRCP, FRCPI, FIPP, CIPS

Malaysia

Rheumatologists manage patients with rheumatic diseases, which are

of a wide range of musculoskeletal pathologies. Without clarification of

the exact location of pathologies and the degree of inflammation, rheu-

matologists may have an incorrect assessment, leading to inappropriate

management. In everyday practice, physical examination is limited by

its sensitivity and power of assessment. Musculoskeletal ultrasonogra-

phy (MSUS) is inexpensive, readily available, and allows side-by-side

image comparisons. Thus, during the past 10 years, MSUS has become

the ‘‘third eye’’ of the rheumatologist, in that it allows more detailed ex-

amination of muscles, bones, and joints, just as the stethoscope provides

further details about the respiratory and circulatory systems. This presen-

tation briefly introduce how rheumatologists use MSUS for a wide vari-

ety of musculoskeletal diseases, not just to diagnose but also to monitor.

T15-14-IN05
Overview the Development of Muscle Skeletal
Ultrasound in Mainland and Its Future

Li Ting

Department of Rheumatology, Jiaotong University School of Medicine

Affiliated Renji Hospital, Shanghai, China

For a long period of time, the muscle skeletal ultrasound (MSU) has

been major serviced in sports medicine in China. As some Chinese rheu-

matologists realize the value of ultrasound in rheumatism diseases, some

doctors try to learn and master this skill. These attempts in the 1990 s,

some scholars through practice in patients, some one even comparing

with the autopsy results, to improve on the understanding of the pathol-

ogy of sonographic findings. There were also many doctors going over-

seas, bring the advanced knowledge of rheumatismMSU back to China.

On the basis of these early work, these pioneers tried to further pro-

mote the technology in mainland. These efforts, including through a va-

riety of academic conference to introduce MSU, holding workshops, or

taking refresher courses. At the same time, we also invite foreign experts

to China, which help us to up-to-date the trend of this technology.

On the basis of these efforts, every year, now more than 10 hospitals

add to the queer to do MSU for rheumatism, and more than 100 doctors

receive standardizedmusculoskeletal ultrasound training. There are tens

of thousands of rheumatism patients accepted MSU exam every year,

and the numbers quickly raising up to 100 thousands level.

From the development of domestic MSU is accelerated developing.

More and more centers can provide high quality training of MSU. There

are five centers contributing training of MSU persistently. There are also

dozens promotions of all kinds of meetings every year. The MSU has

been extended from tier one and tier two cities, gradually to tier three
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cities, and in some economically developed areas, it has already entered

tier four cities. More patients have the opportunity to receive this exam

at hometown, which providing great help for early diagnosis of arthritis

and the evaluation of accurate clinical outcomes.

Same as international counterparts, the development of MSU will

encounter some bottlenecks, such as rheumatism need higher perfor-

mance of ultrasonic instrument and special setting and technical. The

characteristic of ultrasound itself leads to the cost time of physicians

in the exploration process, and the ultrasonic probing technique has

the potential to optimize the demand and the potential.

In China, there are some policy barriers for rheumatologist physician

to do MSU, the related association is putting efforts to improve the sit-

uation.While Chinese health care system is also in reforming and severe

changes, there will great enhance ultrasound in the diagnosis and treat-

ment of rheumatism.

Clinicians also recognized that the new information technologies

have huge helps to MSU. In the near future, greatly change will appears

in MSU, not only on the mode of exam but also the efficiency.

In general, the development of MSU in mainland is flourishing, more

and more doctors and center are involving this work, and more and more

patients are benefiting from it.

T15-14-IN06
MSK USG in Diagnosing Inflammatory Arthritis:
Pearls and Pitfalls

Dr Lee Ka Wing Gavin

Rheumatology Centre, Department ofMedicine, HongKong Sanatorium

& Hospital

Musculoskeletal ultrasound (MSK USG) has become interesting

popular among rheumatologists in their clinical practice. Inflammatory

arthritis is one of the major scopes of rheumatology and the focus of

clinical research in the field of MSK USG. Inflammatory diseases like

rheumatoid arthritis (RA), psoriatic arthritis (PsA), spondyloarthritis

(SpA) and gouty arthritis are some of common examples. Studies

have demonstrated ultrasound is a useful tool to assist the management

of patients suspected or diagnosed to have inflammatory arthritis.

MSKUSG has shown to bemore sensitive in the detection of abnormal-

ities in RA. Detection of synovitis and bone erosion would be important for

early diagnosis of RA. Enthesitis on the other hand is a characteristic feature

of SpA that may guide clinician for such diagnosis in a patient with undif-

ferentiated early arthritis. Various sonographic features may also distin-

guish PsA from RA. Furthermore, gouty arthritis also has some

characteristic USG findings to differentiate from other crystal arthropathy.

Though ultrasound allows clinicians to see muchmore than what can be

detected in clinical examination, one should be alerted to the possibility of

non-specific findings and be avoided of over-interpreting the sonographic

findings. Other pitfalls would also be highlighted and discussed.

T15-14-IN07
Ultrasound Is a Better Target Than Clinical Disease
Activity Scores in Rheumatoid Arthritis

Ying-Chou Chen

Chang Gung Memorial Hospital at Kaohsiung

The assessment of joint inflammation is essential for diagnosing and

monitoring response to therapies in patients affected by inflammatory ar-

thropathies like rheumatoid arthritis (RA). For this, the use of musculo-

skeletal ultrasonography (US) with the power Doppler (PD) method has

increased in the past decade.Also, US is known to detect B-mode synovitis

and synovial Doppler activity in RA patients treated with either synthetic

or biologic disease-modifying anti-rheumatic drugs. The US-detected

synovitis has a predictive value in relation to radiographic damage progres-

sion and disease flare-up or relapse. Assessment by US ranges from wrist

and hand joints to a comprehensive examination of 44 joints.
Ultrasonographic (US) assessment has been shown to be useful in the

management of RA and for monitoring the disease course. The applica-

tion of US is helpful in such evaluations and is a complementary tool for

classic methods used to detect RA, such as clinical evaluation and radi-

ography, particularly when the MCP, PIP, and MTP joints are

considered.

Evidence has confirmed that GS and PD evaluation demonstrates

a correlation between disease activity and degree of inflammation

of synovial tissue. Moreover, US can be used for evaluating

response to biological drugs. Naredo et al. have found a significant

improvement in US parameters in RA patients undergoing therapy

with a TNF blocking agent. Thus, US evaluation may be a valid

method for monitoring response to biological therapy in RA

patients.

Finally, sonographic synovitis predicts erosion better than

swollen joint count, C-reactive protein and erythrocyte sedimenta-

tion rate, US should be considered a promising treatment target in

RA patients.

T15-14-IN08
Salivary Gland Ultrasonography in Comprehensive
Assessment of Patients with Sjogren’s Syndrome

Hsin-Hua Chen

Department of Medical Research, Taichung Veterans General Hospital,

Taiwan

Salivary gland ultrasonography (SGUS) has recently been used to

help diagnose Sjogren’s syndrome (SS) as well as monitor disease

severity of SS. SGUS has the advantage of radiation-free, convenience,

low cost, and a potential ability to quantify disease severity. For diag-

nosis, SGUS has been suggested to serve as an alternative or additional

item to the ACR classification. SGUS has also been found to be valuable

to predict treatment effectiveness in SS patients. The aim of this talk is to

review the application of SGUS in comprehensive assessment of pa-

tients with SS, provide personal experience on SGUS use in SS patients,

and provide future potential research questions.

T15-15-IN01
WFUMB Guidelines and Recommendations for
Clinical Use of Ultrasound Elastography: Part 1: Basic

Principles and Terminology

Tsuyoshi Shiina

Dept of Human Health Sciences, Grad School of Medicine, Kyoto

University, Kyoto, Japan

Ultrasound elasticity images are able to reveal the differences in

the elastic properties of soft tissues (e.g., elasticity and viscosity)

that can be used to clearly visualize normal anatomy and delineate

pathologic lesions even when similar ultrasonic echogenicities are

observed. The rapid dissemination of ultrasound elastography ma-

chines into the market place, the range of apparently different elas-

ticity imaging methods available such as stain imaging and shear

wave imaging, and the significant increase in research literature

on the physics and medical applications of elastography have

created a potentially confusing situation for those who may be

considering using elastography. The definite need was therefore

strongly advocated by the WFUMB to create the guidelines and

recommendations on the clinical use of ultrasound elastography

at the WFUMB congress in Vienna in August 2011. At the first

consensus meeting held in March 2013 in Washington, DC, elastog-

raphy experts from around the world have come together to create

unified guidelines on the clinical use of this technique. The guide-

lines which consist of two clinical papers regarding diagnosis of

liver and breast diseases, and a basic paper to describe the funda-

mental physics and the associated terminology underlying these
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technologies were completed in 2014. At the basic principles and

terminology part, we have included a question and answer section,

an extensive appendix, and a glossary of terms. We have also

endeavored to ensure that the terminology and descriptions are

broadly compatible across the WFUMB, EFSUMB and JSUM

sets of guidelines on elastography (Bamber et al. 2013; Cosgrove

et al. 2013; Shiina et al, 2013). Now I am convinced that this inter-

national cooperative product proclaims the worldwide recognition

of the use of elastography to diagnose diseases, and that these

sets of guidelines should be a major reference for anyone who is

going to start or who is already performing elastography.

T15-15-IN02
Elastography: Applications in Skeletal Muscles
Gi-Young Park

Rehabilitation Medicine, Daegu Catholic University, Daegu,

South Korea

Real-time sonoelastography is a recently developed ultrasound-

based imaging technique that evaluates tissue elasticity in real time.

It is based on the principle that the compression of tissue produces

a strain (displacement) that is lower in hard tissue and higher in soft

tissue. Real-time sonoelastography provides information on tissue

elasticity, in addition to the shape and vascularity, which are ob-

tained via B-mode and Doppler ultrasound. Similar to B-mode ul-

trasound, manual or mechanical compression with the transducer

and real-time visualization are now available for real-time sonoe-

lastography in actual clinical practice. Tissue elasticity not only

varies among different tissues but also seems to reflect disease-

induced alternations in tissue properties. Real-time sonoelastogra-

phy was recently applied to the normal and pathologic tissues in

skeletal muscle disease, and it showed promising results and new

potentialities. Therefore, it is expected to be a useful imaging

modality for providing novel diagnostic information in skeletal

muscle diseases because tissue elasticity is closely related to its

pathology. It can also be used as a research tool to provide insight

into the biomechanics and pathophysiology of skeletal muscle

abnormality.

T15-15-IN03
Elastography: Applications in Peripheral Nerves
Hideaki Miyamoto

Orthopaedic Surgery, Teikyo University Hospital, Tokyo, Japan

The biomechanical properties of soft tissues reflect to some de-

gree the pathophysiology of musculoskeletal disorders. Conven-

tional gray-scale sonography has been widely used as a first-line

approach for musculoskeletal disorders because of the advantage

of real-time access. Sonoelastography, which we refer to here as

strain elastography (SE), requires manual compression vibration

and is a modality for quantitatively measuring the elasticity of soft

tissue through conventional gray-scale sonography with estimated

Young’s modulus or semi-quantitative values as strain ratios. By us-

ing the semi-quantitative values of strain ratios, SE has demonstrated

promising preliminary results for the diagnosis of masses of the liver,

breast, pancreas, prostate, and thyroid, with defined cutoff values. In

peripheral nerve disorders, SE could be preferable in clinical practice

for detecting the biomechanical changes of tendons, muscles, and

ligaments surrounding the nerve, to diagnose and plan preoperational

or interventional management. Recently, by using SE, several studies

have provided insight into the biomechanical properties and patho-

physiological changes associated with entrapment neuropathy as

typified by carpal tunnel syndrome. In this presentation, the current
knowledge of sonoelastographic techniques and their use for periph-

eral nerve disorders will be reviewed.

T15-15-IN04
Elastography: Applications in Tendon, Ligament
and Fascia

Chueh-Hung Wu, MD

Department of Physical Medicine and Rehabilitation, National Taiwan

University Hospital, Taiwan

Sonoelastography is a method that can evaluate the mechanical

properties of soft tissue via ultrasound imaging. Compression elas-

tography, also described as static strain elastography, is based on

the principle that the compression of tissue produces strain. It has

been applied in various diseases, such as Achilles tendinopathy,

lateral epicondylopathy, patellar tendinopathy, etc. In our experi-

ence, by using such system with quantitative imaging analysis,

we found that the plantar fascia softened with age and in patients

with unilateral plantar fasciitis. We also found that the plantar fas-

cia was softer in patients with typical clinical manifestations of

plantar fasciitis, even if they exhibited no abnormalities on B-

mode sonography. A one-year follow-up of plantar fascia stiffness

after shock wave therapy for plantar fasciitis showed that the

plantar fascia would become softer initially and then regained its

stiffness 6 months later. Sonoelastography can be used to comple-

ment conventional B-mode US in assessment of musculoskeletal

disorders.

Shear-wave elastography, also termed dynamic elastography, is

based on the measurement of the ultrasound-pulse-produced shear

wave velocity distribution. The shear waves travel faster in harder

materials. It has been applied in various diseases, such as Achilles

tendinopathy and patellar tendinopathy. In our experience, with

such system, we found that the thickened coracohumeral ligament

of the patients with clinical findings suggestive of adhesive capsu-

litis of the shoulder is stiffer in the symptomatic shoulder than in

the unaffected shoulder.

In addition to summary of clinical studies, practical considerations

when using sonoelastography will be discussed in this talk.

T15-15-IN05
Elastography: Applications in Superficial Soft
Tissue Tumors

Dr. Nitin Chaubal, MD, DMRD, FICR, FICMU, FAIUM (USA),

FSRU (USA)

Thane Ultrasound Centre, Thane, India; Jaslok Hospital & Research

Centre, Mumbai, India

Elastography based on principles of elasticity of tissues has been

used for the last few years as a new technique for diagnostic pur-

poses. It is now a well-established technique for diagnosis of liver

fibrosis, as well as for lesions of breast. In the last few years, we

have also seen applications of elastography in other organs viz.

Thyroid, lymph nodes, testes, salivary glands, prostate etc. Elastog-

raphy is proving to be useful in the musculoskeletal system as well

as evaluation of soft tissue lesions.

Whenever there is a degenerative change in tendons or in the

ligaments, there is a decrease in the tensile properties of these

structures with an associated softness. This principle has

been made use of in the diagnosis of subtle tendinosis as well as

tendon injuries which are not obvious on conventional grey scale

imaging.

Elastography is also potentially useful in the diagnosis and character-

ization of soft tissue masses typically in the subcutaneous or muscle



Abstracts S193
plane. Elastography patterns are now well described for conditions like

lipoma as well as neurofibroma.

Applications of Elastography in musculoskeletal system will be dis-

cussed along with other potential applications in the soft tissue lesions.

At present most of this is done with strain imaging, Shear Wave elas-

tography will open up new vistas, Scope and limitations of this tech-

nique will be discussed.

T15-16-IN01
Ultrasound Guided Cervical Spine Interventions
for the Treatment of Neck Pain

Dr Ravi Krishna Kalathur, MD, FIPP, CIPS (WIP - USA)

Senior Consultant, Dept of Pain Medicine, Apollo Hospitals, Chennai,

India

Neck pain is pain perceived as arising in a region bounded supe-

riorly by the superior nuchal line, laterally by the lateral margins of

the neck, and inferiorly by an imaginary transverse line through the

T1 spinous process. The main objective of clinical practice is to

determine exactly the source and cause of this pain and then to

implement measures to stop it.

For any source of pain, it must be innervated. Because they are inner-

vated, all of the muscles, synovial joints, and intervertebral disks of the

neck are potential sources of neck pain, along with the cervical dura

mater and the vertebral artery.

Based on the location, neck pain is classified as

� Neck pain with Headaches - Cervicogenic Headaches : Pain

perceived in the head but whose source lies in the cervical spine.

Possible causative structures are Lateral atlantoaxial joint, C2-3

disk, Zygapophysial joints. Cervicogenic Headache a possible

cause for the pain in the forehead, orbit and temporal regions.

Convergence between trigeminal and cervical afferents explains

referral of pain from cervical sources to the forehead, orbit, and

temporal regions of the head. Convergence between other cervical

afferents and those of C2 explains referral of pain to the occiput

and parietal regions.

� Neck Pain with Limb/ Girdle Pain : Radicular pain is that arising in

a limb or the trunk wall, caused either by ectopic activation of

nociceptive afferent fibres in a spinal nerve or its roots or by other

neuropathic mechanisms, that may be episodic, recurrent, or sud-

den. If the cervical spine and capsular ligaments are injured, facet

joint hypertrophy and degeneration of the cervical discs can occur,

causing, narrowing of the neural foramina.

� Neck Pain : Below the C4 spine, facetogenic pain is predominantly

in the neck.

The value of ultrasound in these therapeutic interventions is substan-

tial and is slowly and surely replacing conventional methods of using

fluoroscopy for these interventions.

Serious, Life Threatening Causes of Neck Pain: The pain physician

needs to remember the red flags in patients with neck pain,

appropriate management of these conditions is critical and the

time taken for the corrective measures is most vital. ‘‘There is no

role for Ultrasound in these pain conditions’’. Sonographers must

be aware of this and also keep in mind that overzealous and inap-

propriate use of ultrasound for these conditions could be

unforgiving.

A. Internal Carotid artery dissection : Uncommon. Headache is

the commonest presentation in these patients but neck pain is the

sole presentation in 6% & 17% of the patients, headache with

neck pain.

B. Vertebral Artery Dissection: Neck pain with headache is seen in

50% to 90% of the patients. The headache is not exclusive to occipital

area.
C. Dissections of aortic aneurysms: Features of chest pain and car-

diovascular distress, along with neck pain in 6% of patients.

D. Fractures and Tumors: Both are accepted causes of neck pain,

though not necessarily always.

T15-16-IN02
Role of Stem Cell in Muscle, Ligament & Cartilage
Regeneration

Dr. Mohammad Moniruzzaman

Physical Medicine & Rehabilitation Department, Dhaka Medical

College, Dhaka, Bangladesh

Stem cells are generally defined as undifferentiated cells that are

capable of selfrenewal through replication. Among the different types

of stem cells, adult mesenchymal stem cells (MSCs) are one of them

which is necessary to maintain tissue and organ mass during cellular

turnover. Autologous Bonemarrow Aspirate Concentrate (BMAC) is

one of the best sources of MSCs. The BMAC stem cell has the ability

to differentiate into chondrocytes, fibroblasts, and other musculo-skel-

etal tissue and among this, chondrogenic transformation capability is

more than lipoaspirate stem cell. Tissue regeneration by BMAC-

MSCs is excellent. The expertness need from the aseptic processing

of BMAC-MSCs to the sonoguided target injection. As this is not pain

killer and regeneration took time and for this, appropriate case selection,

patient counseling is need. Treating by power of his own cells is defi-

nitely a new era of regeneration field in Physiatry & Musculoskeletal

Medicine.

T15-16-IN03
Stem Cell: Planning & Implementation
Dr. Mohammad Moniruzzaman

Physical Medicine & Rehabilitation Department, Dhaka

Medical College, Dhaka, Bangladesh

Current Stem cell treatment is an iceberg of Regenerative Med-

icine. A successful aspiration & processing of BMAC (Bone

Marrow Aspirate Concentrate)-Stem cell can be failed due to faulty

planning of case selection, faulty technique of application (without

imaging) etc. During planning, clinical correlation with imaging,

differentiate from inflammatory to degenerative, exclusion of surgi-

cal need are very important. So, careful case selection, patient

counseling about regeneration (not quick pain killer), image (ultra-

sono or C-arm) guided application of target area, expertness of in-

terventionalist, maintaining patient registry is a must for successful

& sustainable outcome.

T15-16-IN04
Ultrasound-Guided Intervention Techniques in
Treating Patients with Hip Joint Disorders

Sheng Bi

Rehabilitation Hospital affiliated to National Research Center

for Rehabilitation Technical Aids, China

The most common disorders of Disorders are gluteus medius/mini-

mus bursitis pain and calcific tendinosis of medius/minimus tendon.

Gluteus medius/minimus tendon abnormalities may be adjacent bursal

distention. Evaluation for gluteusmedius/minimus tendon abnormalities

can be completed with a high-frequency linear array transducer. Tendi-

nosis will appear as abnormal hypoechogenicity and tendon swelling.

Calcium deposition in tendon will be seen as hyperechoic foci. Ultra-

sound-guided injection of corticosteroids to gluteus medius/minimus

bursitis showed effectiveness in some patients with hip joint pain. Ultra-

sound-guided tenotomy may effective in chronic tendinosis.
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Ultrasound-guided lavage and aspiration can be completed when calcific

tendinosis.

T15-16-IN05
Ultrasound-Guided Intervention Techniques in
Treating Patients with Back Pain

Carl P. C. Chen, MD, PhD

Department of Physical Medicine and Rehabilitation, Chang Gung

Memorial Hospital, Taipei, Taiwan

During the past, expensive and delicate imaging analyses such as

computed tomography (CT), and magnetic resonance imaging (MRI)

may be needed to confirm the correct diagnosis for musculoskeletal

disorders. Presently, musculoskeletal ultrasound can diagnose these

problems with high accuracy.

Ultrasound is a radiation-free, easy-to-use imaging tool in diagnosing

soft tissue lesions and in performing ultrasound guided injections. The

injection needle can be accurately guided to the designated area for aspi-

ration and injection procedures. Our studies have indicated that ultra-

sound can be applied in performing accurate caudal epidural,

piriformis, posterior approach glenohumeral joint, cervical selective

nerve root block, facet joint, medial branch block, and sacroiliac joint

injections. Under ultrasound guidance, the advancing motion of the nee-

dle can be observed as continuous and real-time images.

In the past, fluoroscopic needle guidance was needed to perform in-

jection procedures such as cervical selective nerve root block, and

caudal epidural injection. In nowadays, these spinal injections can be

performed accurately and safely in an outpatient clinical setting. In pa-

tients with cervical radiculopathy, selective ultrasound-guided cervical

nerve root injection can be performed accurately. With subsequent facet

joint injection and medial branch blocks, neck pain can be alleviated.

Back pain is also a common problem in artists. Sometimes imaging

studies reveal normal findings. This is may be caused bymyofascial pain

syndrome. Patients are presented with tender spots at the trapezious,

rhomboids, and para-spinal muscle areas. Ultrasound-guided trigger

point injection or prolotherapy can be applied to treat these painful areas

as well. In today’s talk, ultrasound-guided injection techniques in treat-

ing back pain problems will be thoroughly covered.

T15-16-IN06
Ultrasound Guided Procedures of the Shoulder and
Other Upper Extremity Procedures

Fanny Aliwarga

Physical Medicine and Rehabilitation Department, Eka Hospital –

Banten - Indonesia

The use of ultrasonography in interventional musculoskeletal

radiology is well established and is used primarily to guide needle

placement for injections, aspirations, and biopsies. The chief

advantage of ultrasound imaging is its ability to perform real-

time, multiplanar imaging without ionizing radiation. It is rela-

tively inexpensive, is widely available, and permits comparison

with the asymptomatic side. Conversely, the modality is operator

dependent and requires detailed knowledge of the relevant anat-

omy, often resulting in a long learning curve. As well, physically

deep and osseous lesions may not be visualized readily.

Shoulder Ultrasonography (US) is an accurate method to

perform diagnostic studies because it evaluates both morphology

and function by mean of dynamic evaluations. Actually, US is a

great tool to guide interventional procedures around the shoulder.

Blind injections may fail in a significant percentage of cases, there-

fore the use of a low-cost and safe tool such as US improves the

success of the interventional procedures. The efficacy of US-guided

procedure is confirmed by the improved clinical outcome.
Subacromial–subdeltoid bursitis is the most common finding on

ultrasound evaluation for painful shoulder. Therapeutic injections

of corticosteroids are helpful to reduce inflammation and pain. Ste-

roid injections around the long head of the biceps brachii tendon

are indicated in patients with biceps tendinopathy, reducing pain

and humeral tenderness. Injection to rotator interval is one of

more easy treatment for adhesive capsulitis. For adhesive capsuli-

tis, hydrodilatation is typically performed using fluoroscopic or ul-

trasound guidance using anterior and posterior approaches,

respectively, ultrasound-guided hydrodilatation via the rotator in-

terval has not been much described. This, presentation, will provide

rotator interval approach for adhesive capsulitis as well as gleno-

humeral hydrodilatation from posterior approach.

Other procedures covers in this presentation is injection to com-

mon extensor tendon of elbow, de Quervain’s syndrome and trigger

finger, as this condition is common in our clinics. Lateral epicondy-

litis, known as tennis elbow, is generally a self-limiting condition.

The diagnosis is usually clinical and requires no imaging; most pa-

tients respond to conservative treatment including rest, physical

therapy, anti-inflammatory drugs, and steroid injections. However

in refractory cases, the clinician could do a procedure to common

extensor tendon or peritendon. Procedure guided with ultrasound

will help the accuracy of drug placement.

de Quervain’s tenosynovitis is a stenosing tenosynovitis of the

first dorsal compartment of the wrist, affecting the extensor pollicis

brevis (EPB) and abductor pollicis longus (APL) tendon sheaths.

Diagnosis of de Quervain’s tenosynovitis is clinical and patients

can be treated nonoperatively with rest, splinting, NSAIDS, and in-

trasheath corticosteroid injections. Nonsurgical management for de

Quervain’s tenosynovitis routinely involves corticosteroid injec-

tions into the first dorsal compartment tendon sheath. Injections

are safe, cost-effective, and have a favorable adverse effect profile.

With as much as 83% achieving pain relief, corticosteroid injection

remains the most common and effective treatment option for pa-

tients with de Quervain’s tenosynovitis. Treatment failure of injec-

tions has been attributed to inaccurate injection technique and

anatomic variation in the first dorsal compartment. If the injection

does not enter the compartment, or all sub compartments, response

to the injection is variable. To ensure proper location of injections

we need ultrasound guiding for the injection.

Stenosing tenosynovitis of the fingers and thumb or trigger

finger is a common upper extremity problem. The cause of this con-

dition remains uncertain. It causes symptoms, ranging from mild

discomfort and stiffness to a painful finger that becomes locked

in flexion. The treatment options vary from splintage, steroid injec-

tion to surgical release of the pulley. The main stay of conservative

treatment is injection of steroid into the tendon sheath. Steroid in-

jections have long been the main stay of conservative treatment of

trigger digits. This procedure gives variable results, which is depen-

dent on a number of factors. The injection of the steroid in the right

place using ultrasound-guided improves the success rate and also

prevents complications associated with the procedure.

T15-17-IN01
Ultrasound-Guided Femoral Nailing: Experiences
from the Original

Banchong Mahaisavariya

Department of Orthopedics, Faculty of Medicine Siriraj Hospital,

Mahidol University, Thailand

Closed femoral nailing is considered the treatment of choice for

femoral shaft fracture. The technique is conventionally possible

only when there is an image intensifier. Thus in developing coun-

tries where there is no image intensifier closed femoral nailing is



Abstracts S195
often not possible. The author has developed an alternative method

of closed femoral nailing using ultrasound guidance. The technique

is found effective with a high success rate in cases with non-

comminuted fractures and underwent surgery within one week.

The simple portable ultrasound with frequency of 5 MHz is suffi-

cient. The method can demonstrate soft-tissue interposition at the

fracture site before femoral nailing. Transverse scanning helps indi-

cate the proper plane to apply a reduction force. The combination

of longitudinal and transverse scanning can provide real-time three

dimensional evaluations of the bone fragments at the fracture site.

This is helpful for adjusting the direction and magnitude of the

reduction force during the reduction procedure. The method is sim-

ple, reliable, safe and effective without radiation. The equipment is

mostly available in almost all hospital in developing countries.

T15-17-IN02
Adhesive Capsulitis of the Shoulder: Evaluation
With US-Arthrography Using a Sonographic

Contrast Agent

Lu Man, Xueqing Cheng

Department of Ultrasound, Sichuan Cancer Hospital Institute, Sichuan

Cancer Center, School of Medicine, University of Electronic Science

and Technology of China, Chengdu, China

Adhesive capsulitis (AC) is a painful and disabling disorder,

which caused restricted motion and chronic pain of shoulder. Intra-

cavitary contrast-enhanced ultrasound has recently applied to

assess obstructive bile duct diseases, tubal patency, vesicoureteric

reflux and so on. The aim of this study was to detect the value of

US-arthrography by injecting the contrast agent SonoVue into gle-

nohumeral joint compared with US in diagnosing AC. Utrasound

(US) and US-arthrography images of 45 patients with AC were

compared with that of 45 control subjects without AC with MRI

as a gold standard. Patients with AC had a significantly thickened

coracohumeral ligament (CHL, 3.1mm) and inferior capsule (3.5

mm) on US, and a decreased volume of axillary recess (1.14 ml)

on US-arthrography compared with the control subjects. Filling

defect (91.1%) and synovitis-like abnormality (75.6%) in the joint

on US-arthrography were more sensitive than that of rotator inter-

val abnormality (71.1%), thickened CHL more than 3 mm (64.4%),

thickened inferior capsule more than 3.5 mm (66.7%) on US

respectively for diagnosis of AC. Consequently, US-arthrography

was more effective method than US for assessment of AC. Filling

defects of joint cavity and synovitis-like abnormality in the joint

are characteristic US-arthrography findings for diagnosing AC.

T15-17-IN03
The Effect of Percutaneous Ultrasound-Guided
Subacromial Bursography Using Microbubbles in the

Assessment of Subacromial Impingement Syndrome: Initial

Experience

Lu Man, Xueqing, Cheng

Department of Ultrasound, Sichuan Cancer Hospital Institute, Sichuan

Cancer Center, School of Medicine, University of Electronic Science

and Technology of China, Chengdu, China

Subacromial impingement syndrome (SIS) is a common cause of

shoulder pain and disability, especially among athletes and the

elderly. Various imaging modalities are routinely used in the eval-

uation of SIS, including plain radiographs, magnetic resonance im-

aging (MRI), and sonography, which are often helpful in

demonstrating supportive findings for SIS, discovering alternative

causes of shoulder pain, and disease staging. Contrast-enhanced ul-

trasound (CEUS) has been widely used to characterize the vascu-

larity of lesions in organs of interest. More recently, many
authors have investigated the intracavitary use of ultrasound

contrast agents—for example, in the evaluation of obstructive bile

duct diseases, tubal patency, and vesicoureteral reflux—with prom-

ising results. In this study, we injected the contrast agent mixture

into the subacromial bursa of patients with SIS under sonographic

guidance in order to observe the distribution of the mixture. The

purpose of this study was to determine the feasibility and the value

of percutaneous ultrasound-guided subacromial bursography

(PUSB) with CEUS for assessment of rotator cuff tears. Between

January 2012 and September 2014, 2-D US and PUSB were pro-

spectively performed in 135 patients with suspected rotator cuff

tears from among 2,169 patients with clinically diagnosed SIS.

Sixty-three patients who had undergone arthroscopy were included.

The PUSB findings were compared with those from 2-D US using

the McNemar test, with arthroscopy as a standard. Accuracy in

diagnosing FTTs was 81.0 % for 2-D US and 98.4 % for PUSB.

2-D US and PUSB yielded sensitivity of 63.2 % and 94.7 %,

respectively, for full-thickness tears, with specificity of 88.6 %

and 100.0 %, respectively. In conclusion, PUSB is a safe and

feasible procedure, with greater sensitivity and specificity than

2D US in diagnosing FTTs. As such, PUSB improves the value

of ultrasound for assessing rotator cuff pathology.

T15-17-IN04
Ultrasound Intervention in Orthopedics-Two
Topics in Our Procedures

Narihito Kodama, MD, PhD, an Associate Professor

Department of Orthopaedic Surgery, Shiga University of Medical

Science

First Topic: Ultrasound-Assisted Closed Reduction of Distal Radius

Fractures

We assessed the accuracy and ability of ultrasound for moni-

toring closed reduction for distal radius fractures. Consecutive 43

patients undergoing ultrasound-guided closed reduction of acute,

displaced distal radius fractures at our department were enrolled.

The control group (n557) was extracted from patients who under-

went a closed reduction for similar fractures under fluoroscopy or

without any imaging assistance. To confirm the accuracy of the ul-

trasonography measurements, displacement distance values were

compared with those on radiographic imaging before and after

reduction. X-ray parameters for pre and post-reduction, reduction

time, total cost, and success rate were compared between the ultra-

sound-guided and the control groups. There were no significant

displacement differences between radiographic and ultrasound

measurements. In x-ray parameters for pre and post-reduction,

there were no significant differences between the 2 groups. Ultra-

sound-guided reduction took longer than the other 2 methods.

The success rate of the ultrasound and the fluoroscopic groups

were similar (95% and 94%, respectively). Our data suggest that ul-

trasound assistance can aid reduction of distal radius fractures as

well as fluoroscopy.

Second Topic: Force Recovery Assessment of Functioning Free

Muscle Transfer Using Ultrasonography

We evaluated the usefulness of ultrasonography for measure-

ment of functioning free muscle transfer strength and estimate

the capacity and potential of ultrasonography measurement.

Twenty-five patients underwent functioning free muscle transfer

for brachial plexus injury. The cross-sectional areas (CSAs) of

the transferred muscle and the contralateral gracilis (control)

were measured using ultrasonography. Force recovery was evalu-

ated by calculating the contraction ratio (CR), which was defined

as the value equal to the CSA of the transferred muscle under

maximum isometric contraction divided by the CSA value in a

complete rest position. The CR of the contralateral gracilis was
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calculated in the same manner. The CR of the transferred muscle

and the control were compared statistically. We also analyzed the

correlation between the CR of the transferred muscle and other

measurements of muscle strength. The CR of the transferred muscle

(1.3060.12) was significantly greater than that of the contralateral

gracilis (1.2260.13). Furthermore, the CR of the transferred muscle

showed significant correlations with both manual muscle testing

and elbow arc of motion.

Ultrasonography measurement of transferred muscle can easily indi-

cate the recovery process of rehabilitation in a quantitative and dynamic

manner. This study demonstrated that ultrasonography has the capacity

to evaluate force recovery objectively.

T15-17-IN05
Ultrasound-Assisted Percutaneous Release in
Carpal Tunnel Syndrome and Trigger Digits: A Over

1000-Case Series
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Carpal tunnel syndrome (CTS) and trigger digit (TD) are two of the

most common disorders in hand. Numerous surgical release methods

have been reported and minimal invasive procedure is the current trend.

We previously developed ultrasound-assisted percutaneous release tech-

nique and reported our preliminary results. In this series, there were 473

CTS releases in 385 patients (mean age: 56.6611.8 years; mean symp-

tom duration: 13.2613.7 months) and 1167 TD release in 936 patients

(mean age: 56.0612.1 years; mean symptom duration: 11.5620.6

months) using this technique after a 1-year follow-up. For TD, quick-

DASH score, modified functional status scale (mFSS), visual analog

scale (VAS), pinch power, grip power, and 3-jaw pinch power all were

significantly improved since one month after operation until one year

(p,0.05, all). The 1-year satisfaction rate was 96.6 % and 99.4 % remis-

sion rate. There were 6 locked TD with recurrence and relieved with

local injection or open release. For CTS, VAS, Boston Carpal Tunnel

Syndrome Questionnaire, grip power, and two-point discrimination

were significantly improved since one week after operation until one

year (p,0.05, all). 1-year satisfaction rate was 96.2%. There was no

recurrent except three patients presenting persistent numbness until 6

months after operation. There was no complication including infection

or neurovascular injury in CTS group, but one patient with infection

that was treated with open surgical debridement in TD group. Therefore,

we conclude that ultrasound-assisted percutaneous release of carpal tun-

nel and TD is a safe and effective procedure. However, it is technically

demanding and requires substantial training to be proficient in its use.

T15-17-IN06
The Ultrasound-Guided Radiofrequency Lesioning
in Recalcitrant Tennis Elbow and Plantar Fasciitis

Po-Ting Wu,1,2,3 Chung-Jung Shao,4 Kuo-Chen Wu,5

Tai-Chang Chern,6 I-Ming Jou7
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Kung University, Tainan, Taiwan, 2Department of Biomedical
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Orthopedics, Kuo’s General Hospital, Tainan, Taiwan, 6Chern

Tai-Chang’s Orthopedics Clinic, Ping-Tong, Taiwan, 7Department of
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Tennis elbow (TE) and plantar fasciitis (PF) are two of the most

common tendinopathy/enthesopathy. Up to date, numeroustreat-

ment choices have been reported for the recalcitrant cases. The

minimal invasive procedure is the current trend. Mounting evidence

supports the efficacy of radiofrequency thermal lesioning (RTL) for

treating recalcitrant TE and PF. It is though that RTL is a procedure

that enable denervation of a peripheral nerve ending, hence of res-

olution of pain associated with the nerve lesion. RTL works by

dissipating heat from an active electrode. To minimize damage to

the surrounding healthy tissue and obtain a better therapeutic ef-

fect, the electrode should be precisely placed into the targeted

lesion site. In previous literature a fluoroscope had been reported

to confirm the location of the electrode. In our daily practice, we

use the ultrasound (US) to monitor the percutaneous RTL when

treating recalcitrant TE and PF from the initial cannula insertion

until the electrode placement and lesioning. US has several advan-

tages in such procedure: First, real-time and easy confirmation of

the location of electrode. Second, evaluating the pre-lesioning

and post-lesioning condition of the target tissue to monitor the ther-

apeutic response. We have reported two series with satisfactory

result using such US-guided percutaneous technique. We conclude

that ultrasound is a useful objective tool for guiding RTL and for

monitoring the effectiveness of treatment.
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Sonographic Findings of Cutaneous Panniculitis in
Systemic Lupus Erythematosus and/or Antiphospholipid

Syndrome: A Case Series
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Objectives:Ultrasound (US) is a useful approach for diagnosing subcu-

taneous panniculitis of various etiologies. We herein reported 3 cases of

lower limb subcutaneous panniculitis associated with systemic lupus er-

ythematosus (SLE) as well as antiphospholipid syndrome (APS), diag-

noses assisted by US.

Methods: Case series with literature review.

Results: The first case involves a 31-year-old woman with SLE and

APS, presenting with acute patchy swelling and tenderness over right

leg. US disclosed increased subcutaneous thickness, echogenicity, and

Doppler signals around one dilated artery. Her symptoms improved after

colchicine use. The second case involves a 25-year-old woman with

APS and suspected SLE, presenting with focal swelling and tenderness

over right lower calf. US similarly showed subcutaneous hyperechoic

change with increased vascularity, accompanied by one central non-

thrombosed vein with thickened wall. Steroid was given with fair

response. The third case involves a 46-year-old woman with suspected
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SLE and APS, who reported focal tenderness over right lateral foot. US

revealed a dilated non-thrombosed vein with surrounding panniculitis.

She was successfully treated with anti-inflammatory and immune-

modulatory therapies, with symptom resolution.

Conclusions:Vaso-centric inflammation accompanied by panniculi-

tis under US examination can raise the suspicion of vasculitis-

mediated panniculitis. The utilization of US among these

patients assists in the diagnosis and facilitates appropriate treat-

ment institution.

OPT15-002
Can Ultrasound Differentiate Acute Erosive
Arthritis Associated with Osteomyelitis, Rheumatoid

Arthritis, or Gouty Arthritis?

Cheng-Hsun Lu,1 Yu-Fen Hsiao,2 Hui-Ching Hsu,3 Ya-Lin Ko,4

Ting-Syuan Lin,1 Lung-Fang Chen,3 Song-Chou Hsieh,1 Ko-Jen Li1

1Division of Allergy, Immunology and Rheumatology, Department of

Internal Medicine, National Taiwan University Hospital, Yun-Lin,

Taiwan, 2Department of Internal Medicine, Chu-Shang Show-Chwan

Memorial Hospital, 3Department of Internal Medicine, Wan Fang

Hospital, Taipei Medical University, 4Department of Internal Medicine,

Show-Chwan Memorial Hospital

Objectives: The study intended to determine the specific ultrasono-

graphic features of acute arthritis with periarticular bone erosions

caused by acute osteomyelitis (OM), rheumatoid arthritis (RA) and

gouty arthritis (GA).

Methods: This retrospective single-center study included patients

having acute monoarthritis or oligoarthritis, and receiving ultra-

sound (US) examinations in the acute stage. The US images were

rated by 3 rheumatologists blinded to the diagnosis. The median

scores of their evaluation of subcutaneous tissue, periosteum, and

synovium were compared. Interrater reliability was calculated us-

ing Cronbach’s alpha.

Results: We studied 33 patients (7 with acute OM associated with

arthritis, 18 with RA flares, and 8 with GA attacks). The highest

mean grades of subcutaneous edema appeared in patients with

acute OM, and grade 2 edema was more frequent than patients

with RA and GA (p50.003 and p50.026, respectively; a50.869).

The prevalence of subcutaneous power Doppler signal was also

higher in patients with acute OM than in RA and GA (p,0.001

and p50.041, respectively). Periosteal vascularity presented more

frequently in acute OM (p50.003 compared to RA; p50.041

compared to GA), but the interrater reliability was poor

(a50.518). The tophaceous material in GA was distinctive from

OM and RA (p50.010 and p,0.001, respectively), with acceptable

interrater reliability (a50.774).

Conclusions:Themost discriminativeUS features in this studywere the

subcutaneous tissue changes in addition to the periosteal findings. US

could contribute to the differential diagnosis of the 3 diseases causing

bone erosions and arthritis.

OPT15-003
Power Doppler Ultrasonography-Documented
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Objectives: Biologics dose reduction in clinically remitted rheumatoid

arthritis (RA) is a policy of Taiwan National Health Insurance Adminis-

tration. However, the incidences of clinical and ultrasonographic relapse

during biologics dose reduction are unknown.

Methods: Nineteen RA patients who were beginning to reduce bio-

logics dose were enrolled. Power Doppler ultrasonography (PDUS)

and clinical assessment were performed on week 0, 12 and 24. Eight

joints including bilateral elbow, wrist, MCP2 and MCP3 were scanned

with an ultrasound unit (GE LOQIC e equipped with a 12 MHz linear

probe, PRF 1.2 kHz). Each joint adopted standard positioning and had

one scanning plane. The grading of synovitis adopted OMERACT

criteria and presented as gray-scale (GS, included both synovial hyper-

trophy and effusion) score 0-3 and power Doppler (PD) score 0-3. Total

score (0-24) was the sum of the score of individual joint. The definition

of relapse was 28-joint disease activity score (DAS28) increment .1.2

for clinical relapse, total GS score incrementS2 for GSUS relapse and

total PD score increment S1 for PDUS relapse. The protocol of dose

reduction was as following: to reduce 1/4 dose for tocilizumab (4 pa-

tients), 1/3 dose for golimumab (7 patients) and abatacept (1 patient),

and 1/2 dose for adalimumab (5 patients) and tofacitinib (2 patients).

The primary endpoint was the clinical, GSUS and PDUS relapse rate

at week 24.

Results: The mean age was 57.7612 years (range 30-80). The male-to-

female ratio was 3/16. The mean disease duration was 4.963.0 years

(range 1.3-10.8). Sixteen patients were seropositive for either rheuma-

toid factor (RF), anti-cyclic citrullinated peptide (CCP) or both. The

baseline data were as following: erythrocyte sedimentation rate

19.5622.4 mm/hr (range 2-101), C-reactive protein 0.3960.71 mg/dl

(range 0-2.74), DAS28 3.161.2 (range 1-6), total GS score 6.863.7

(range 3-15) and total PD score 1.862.6 (0-8). At week 24, the clinical,

GSUS and PDUS relapse ratewas 18.8%, 29.4% and 64.7% respectively

(PDUS v.s clinical, p,0.01). The baseline status including negative RF,

negative anti-CCP, disease duration,3.5 years, DAS28,2.6, GS score

,6 and PD score50 did not show a protection from any type of relapse

at week 24.

Conclusions: PDUS detected more patients with RA relapse than clin-

ical assessment did. Biologics dose reduction led to substantial subclin-

ical relapse of RA at week 24.
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Infectious Tenosynovitis of Hand Mimic Rheumatic

Diseases: Two Case Reports
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Taiwan, 2Division of Allergy, Immunology and Rheumatology,
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Objectives: The diagnosis of infectious tenosynovitis of hand, if caused

by an atypical infection without fever, can be challenging.We reported 2

cases whose diagnosis were made with ultrasound (US) examinations

and a US-guided aspiration.

Methods: Two case reports and literature review.

Results: Two afebrile patients with tenosynovitis of hand were re-

viewed. Case 1An 81-year-old man with diabetes mellitus and

old pulmonary tuberculosis presented with swelling of the dorsum

of left hand for about 2 weeks. He was referred to a rheumatologist.

A magnetic resonance imaging showed extensor tenosynovitis. US

revealed marked hypoechoic thickening of the synovium but only a

few flow signals. A test for rheumatoid factor was negative. In the

follow-up US, trace pus was aspirated. The culture confirmed

Mycobacterium tuberculosis infection. Case 2A 68-year-old

woman with acute left hand painful swelling, especially at the
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fourth metacarpophalangeal joint. Gout was suspected initially, but

the response to treatment was poor. Besides, left thumb was re-

ported being pierced by a raw fish bone 2 months ago. A US exam-

ination showed extensive extensor and flexor tendon tenosynovitis

of the wrist and fingers without signs of crystal deposition. Minimal

fluid was found around the flexor digitorum tendons, and was

aspirated with US guidance. The culture yielded Mycobacterium

gordonae.

Conclusions: Infectious tenosynovitis is a serious condition that can

result in severe morbidity if untreated, and surgery is often required

to make the diagnosis. The utilization of easily accessible US can

facilitate early diagnosis with less-invasive procedures.

OPT15-005
Serum C-Reactive Protein Is Predictive of Synovial
Proliferation and Joint Deformities in Patients with

Chronic Gouty Arthritis: Correlation between Clinical and

Ultrasound Manifestations
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Objectives:We aim to elucidate relation among systemic inflammatory

biomarkers, joint effusion and features of musculoskeletal ultrasonogra-

phy (MSKUS) in patients with acute and chronic gouty arthritis.

Methods: We retrospectively analyzed correlation among uric acid

and C reactive protein (CRP) white cell counts of peripheral blood

and synovial fluid and MSKUS images of patients with acute or

chronic gouty arthritis. Images of 280 patients diagnosed by 2015

American College of Rheumatology/European League Against

Rheumatism criteria were reviewed. At least one of joint’s manifes-

tations of gouty arthritis was identified in each patient. Differences

were analysed by independent t tests or Fisher’s Exact Test and P

values , 0.05 were considered significant.

Results: Joint’s manifestations including accumulated synovial

fluid, synovial proliferation, double contour sign (DCS), tophi, teno-

synovitis, and Baker’s cyst were detected in 75.7%, 45.3%, 42.8%,

23.9%, 20.0%, and 9.2% of patients, respectively. Patients with

chronic kidney disease have increased risk of synovial proliferation

at joints (p value , 0.05). Patients with synovial proliferation have

higher serum CRP level (p, 0.01) and were characterised by signif-

icantly higher comorbidity with Baker’s cyst (p , 0.05), DCS ( p ,
0.05), and tenosynovitis (p , 0.01). Patients with DCS have signif-

icantly lower serum CRP level (p , 0.01).

Conclusions: In our study, renal insufficiency is capable of predict-

ing development of synovial proliferation in patients with gouty

arthritis. Serum CRP level is related to synovial inflammation and

proliferation, which contribute to joints deformities in patients

with chronic gouty arthritis. However, there will be lower level of

CRP when DCS, as an presentation toward chronic gouty arthritis,

was detected.

OPT15-006
Scleredema Adultorum Buschke: Ultrasonographic
Findings
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Objectives: To describe ultrasonographic (US) findings in patients with

scleredema that is a rare sclerotic disorder characterized by the diffuse,

swelling, and non-pitting induration of the skin.

Methods: Institutional review board approval was obtained. Eight pa-

tients (7 male and 1 female; mean age, mean age of 51.5 years,) with

scleredema underwent US examination. Demographic data, including

location of lesion, period of symptoms, diabetes history, level of Hemo-

globin (Hb) A1c, and etc. were reviewed. US images were assessed for

the thickness of dermis, echogenicity, presence of multiple echogenic

spots, posterior shadowing, and vascularity of the lesion.

Results: In all patients, the thickening and erythematous discoloration

of the skin were at the posterior neck. Six of the 8 patients had a history

of diabetes. Two patients denied the diabetes history. However, all pa-

tients show the increased hemoglobin A1c level. The dermis was thick-

ened in all cases. The mean dermal thickness on US was 7.061.95 mm,

similar to a previous study. US imaging revealed the increased echoge-

nicity, multiple echogenic spots in the dermis, posterior shadowing at

the lower dermis, and no vascularity.

Conclusions: When the thickened dermis with strong echogenic spots

and posterior shadowing on US imaging are observed at the posterior

neck, scleredema should be considered in the differential diagnosis.
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Musculoskeletal Ultrasonography in Detection of
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Objectives: Juvenile idiopathic arthritis (JIA) is a chronic inflammatory

disease associated with arthritis of unknown etiology that begins before

the age of 16 and persists for longer than 6 weeks. We present a case of

Taiwanese girl presented with right-side knee joint pain for weeks. JIA

was finally diagnosed. DMARDs medication was prescribed initially

and later we added biologics. Musculoskeletal ultrasound was used to

follow up the joint condition. We intend to determine the role of muscu-

loskeletal ultrasound (MSUS) in early stage of juvenile idiopathic

arthritis.

Methods: Case report and literature review.

Results: A 5-year-old girl with JIA successfully controlled with anti-

TNF alpha and oral form Methotrexate. The occurrence of cartilage

loss in children with juvenile idiopathic arthritis, an early indicator of

joint damage. MSUS detected more synovitis than clinical examination

(subclinical synovitis) both at base line and at follow up.MSUS is highly

sensitive for early detection of joint involvement in JIA especially in

young children. The epiphyses are highly vascularized and the metaphy-

seal vessels anastomose with epiphyseal vessels throughout the growth

plate. Irreversible cartilage destruction may occur before bone changes

are radiographically evident.

Conclusions: This case illustrates MSUS is highly sensitive for early

detection of joint involvement in Juvenile idiopathic arthritis when

compared to physical examination.

OPT15-008
Response of Synovitis in Oa Knee to Platelet-Rich-
Plasma and Hyaluronic Acid: An Ultrasonographic Study

Chien-Chih Wang, Chang-Liang Kao

Department of Physical Medicine and Rehabilitation, 1. Institute of

Clinical Medicine, National Yang-Ming University 2. Taipei Veteran

General Hospital, Yuli, Taiwan

Objectives: To determine whether platelet-rich-plasma (PRP) injection

into synovitis in osteoarthritis(OA) knee can achieve improvement in

knee function and reduce synovitus.
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Methods: Fifty five patients with OA knee having unilateral or bilateral

synovitis validated by ultrasound (N542) were studied. All the patients

were randomized to receive PRP (N532) or Hyaluronic acid(HA)(N540)

injection twice at 2-week intervals; Clinical assessments were performed

using a visual analog scale(VAS) and TheWestern Ontario andMcMaster

Universities Osteoarthritis Index (WOMAC index) before injection at

baseline, 4 weeks(first evaluation) and 12 weeks(secondary evaluation).

Imaging evaluation based on color Doppler ultrasound(CDUS) and the

depth of synovial fluid accumulation ,and the width of synovial hypertro-

phy was performed simultaneously.

Results: PRP injection improved the VAS score (P 5 0.023), and WO-

MAC index (P5 0.01),considerably more than HA injections did at the

first evaluation and second evaluation. The depth of synovial fluid accu-

mulation values at first evaluation (P 5 0.005) decreased significantly

compared with the HA groups but not in secondary evaluation. The

CDUS values and width of synovial hypertrophy revealed no significant

different between two groups. After subgroup analysis ,the depth of

baseline synovial fluid accumulation had significant correlation with

the decreased of synovial fluid accumulation (r5-0.7 , P 5 0.023)

regardless of HA or PRP injection.

Conclusions: PRP injection improved short-term knee function and

pain reduction more than HA injection in OA knee treatment. PRP

may have superior effect role in reducing synovial fluid accumulation

in a short-term evaluation. The initial severity of synovitis in OA knee

may determine the treatment effect of mitigating synovitis.

OPT15-009
Dynamic Musculoskeletal Ultrasound (MSK US) of
the Knee Joint, from Simple Supine Dynamic Scans to

Kinematic Scans

King Hei Stanley Lam,1 Chen Yu Hung,2 Lai Wai Wah3

1Department of Family Medicine, Chinese University of Hong Kong,

Hong Kong, 2Department of Physical Medicine and Rehabilitation,

National Taiwan University Hospital, Bei-Hu, Taipei, 3Department of

Family Medicine, The University of Hong Kong

Objectives: Knee pain is a common complaint in sports injuries or

degeneration. One of the biggest advantages of MSK US over MRI in

diagnosing causes of knee pain is that it is possible to do real time dy-

namic scanning, e.g. in a patient with suspected medial meniscus tear,

by doing a varus and valgus stress test, or even a slight flexion and exten-

sion of the knee joint and put the probe across the meniscus, a clinician

can see whether the meniscus is protruding, moving between the tibia

and femur, and whether it has clefts or loose bodies or not. This article

will elaborate how we can utilize this special advantage of MSK US to

do dynamic scanning of knee joints and further assist clinicians to assess

patients in real time especially when the patients are complaining me-

chanical knee pain, e.g. standing up from sitting, during squatting, dur-

ing walking up and down stairs and even during walking. These

activities are in fact showing the effects of gravity and weight of the per-

sons on the knees.

Methods: This is a descriptive essay of possible applications ofMSKUS

dynamically to mainly assess the medial meniscus, patellar femoral joint

and another possible cause of medial knee pain with snapping of the gra-

cilis tendon. The description of each method is followed by a picture

showing the probe position and patient setting, a video link is included

to show each technique. Videos of possible pathologies were also listed.

The techniques included in this article are: Technique1: Supine Varus and

Valgus Dynamic Scanning, with the long axis of the transducer crossing

the Tibiofemoral joint (TFJ)Technique2: Supine Varus and Valgus Dy-

namic Scanning, with the long axis of the transducer in-plane with the

Medial TFJ lineTechnique3: Supine Flexion and Extension Dynamic

Scanning Techniques: with the long-axis of the transducer crossing the

Medial TFJ line Technique4: Supine Flexion and Extension Dynamic

Scanning, with the long-axis of the transducer in-plane with the TFJ joint
lineTechnique5: Standing Flexion and Extension Dynamic Scanning,

with the long-axis of the transducer crossing the TFJTechnique6: Stand-

ing Flexion and Extension Dynamic Scanning, with the long-axis of the

transducer in-plane with the TFJTechnique7: Variation1 of the Standing

Flexion and Extension Dynamic Scanning Techniques (standing-up and

sitting-down dynamic scanning)Technique8: Variation2 of the Standing

Flexion and Extension Dynamic Scanning Techniques (walking-up or

down-stairs dynamic scanning)Technique9: Kinematic scan of themedial

meniscus with the patient walkingTechnique10: Dynamic scan of the

snapping Gracilis.

Conclusions:This article described possible applications of MSKUS to

dynamically evaluate the causes of knee pain from pathologies in medial

meniscus, patellar femoral joint and snapping of the gracilis tendon.

Further studies need to validate and standardize these techniques.

OPT15-010
Short-Term Effect of Ultrasound-Guided Low-
Molecular-Weight Hyaluronic Acid Injection on Clinical

Outcomes and Imaging Changes in Patients with

Rheumatoid Arthritis of the Ankle and Foot Joints.

A Randomized Controlled Pilot Trial

Chien-Chih Wang,1 Si-Huei Lee,2 Hsiao-Yi Lin,3 Fu-Wei Liu,4

Hong-Jen Chiou,5 Rai-Chi Chan,2 Chen-Liang Chou2

1Department of Physical medicine and Rehabilitation, 1.Institute of

clinical medicine, National Yang-Ming University 2. Taipei Veteran

General Hospital, Yuli, Taiwan, 2Department of Physical Medicine and

Rehabilitation, Taipei Veterans General Hospital, Taipei, Taiwan,
3Department of Allergy, Immunology and Rheumatology, Taipei Veterans

General Hospital, Taipei, Taiwan, 4Department of Physical Medicine and

Rehabilitation, Taichung Veteran General Hospital, Puli, 5Department of

Radiology, Taipei Veterans General Hospital, Taipei, Taiwan

Objectives: To determine whether hyaluronic acid (HA) injection into

rheumatoid arthritis ankles and feet can achieve improvement in foot

function and reduce synovial hyper-vascularization.

Methods: Forty-four patients with RA having unilateral or bilateral painful

ankle and foot involvement (N575) were studied. All the patients were ran-

domized to receive HA (N540) or lidocaine (LI) (N535) injection at 2-

week intervals; Clinical assessments were performed using a visual analog

scale(VAS) and foot function index(FFItotal) including subscales of pain(F-

FIpain) before injection at baseline, 4 weeks(first evaluation) and 12 week-

s(secondary evaluation). Imaging evaluation based on color Doppler

ultrasound(CDUS) and synovitis scores was performed simultaneously.

Results: HA injection improved the VAS score (P5 0.009), FFIpain (P5
0.041),and FFItotal (P5 0.032) considerably more than LI injections did at

the first evaluation. The CDUS values at first evaluation (P 5 0.005) and

secondary evaluation (P, 0.001) decreased significantly compared with

the base line values. HA injections reduced the CDUS values of more

than half of the joints (54%,P 5 0.042) while the control group exhibited

no change(20%, P 5 0.56). However, HA injection did not reduce the

CDUS values more than LI injection did. Regarding the evaluation of syno-

vial hypertrophy, no significant difference was observed between or within

the groups in the synovitis scores.

Conclusions: HA injection improved short-term foot function and

pain reduction. HA injection may have a modest effect in reducing synovial

hyper-vascularization. Further large-scale study is warranted to confirm

this result.
OPT15-011
Muskuloskeletal Ultrasound Finding in
Disseminated Tuberculosis

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia
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Objectives: To describe ultrasound finding of musculoskeletal manifes-

tation in disseminated tuberculosis.

Methods: This descriptive study was conducted as a public–private mix

approach at some least health facilities: Fanayama Community Health

Centre, Lukas Goverment Hospital, Stella Maris Hospital, under coordi-

nation of South Nias Ministry of Health, Teluk Dalam, North Sumatera

during May-July 2015. All patients had musculoskeletal sign and symp-

toms, in addition to disseminated tuberculosis including peritoneal (dry

type) small bowel tuberculosis, chronic cough (lung tuberculosis sus-

pected), neck lymph nodes enlargement and mild fever. The only avail-

able portable black andwhite ultrasoundwith convex probe 3,5mHzwas

performed on musculoskeletal affected area as well as abdominal ultra-

sound on tympanic and dullness abdominal pain area according to ‘dam

board phenomenon’ of peritoneal dry type – small bowel tuberculosis.

Results: N 5 2, (9 and 11 y) boys. Musculoskeletal ultrasound finding

were thickening of the muscle and synovial of painful affected area in

addition to several ovale/round nodular structures (patchy hyper-echoic

non-shadowing with an irregular rim of lower echo-density). Small

bowel ultrasound showed hypo-peristaltic, irregular thickening hetero-

genic hypo-echoic of the small bowel wall in addition to similar several

ovale/round nodular structures (patchy hyper-echoic non-shadowing

with an irregular rim of lower echo-density); loss differentiation of the

wall layers, irregular margin and narrowing of the lumen were examined

on the dullness pain area. No X-ray available. Follow-up after anti tuber-

culosis treatment showed improvement both clinically with ultrasound.

Conclusions: Ultrasound of musculoskeletal manifestation in dissemi-

nated tuberculosis cases had some characteristics.

OPT15-012
Effects of Bolus Consistency and Volume on Hyoid
Bone Displacement during Swallowing

Ming-Yen Hsiao, Yen-Chih Chen, Yi-Chian Wang, Chih-Pin Fu,

Tyng-Guey Wang

Department of Physical Medicine and Rehabilitation, National Taiwan

University Hospital, Taiwan

Objectives: Timely and adequate laryngeal elevation along with hyoid

bone displacement is essential for swallowing under normal physiological

conditions. This study primarily aimed to investigate the effects of bolus

consistency and volume on hyoid bone displacement during swallowing.

Methods: In this study, a self-designed ultrasonography machine con-

nected to a laptop was used. Awater balloon was fixed to the transducer,

which provided good contact between the transducer and submental skin.

30 healthy participants were recruited. Each participant swallowed 10 and

20 mL of water and 10 mL of juices of three different consistencies (250,

900, and 2500 centipoise) in the upright posture. The transducer was

placed in the midsagittal plane of the submental area. Hyoid bone

displacement during swallowing was recorded and analyzed.

Results: The average hyoid bone displacement when the participants swal-

lowed 10 and 20mLofwaterwas 1.94 and 2.21 cm, respectively (p, 0.05).

The average hyoid bone displacement when the participants swallowed 10

mL of thin juice (250 centipoise), honey-thick juice (900 centipoise), and

pudding-thick juice (2500 centipoise) was 2.07, 2.05, and 2.14 cm, respec-

tively. No significant differences were observed in the paired comparison

of hyoid bone displacement among the three bolus consistencies.

Conclusions: The results demonstrated that bolus volume, rather than its

consistency, significantly affected hyoid bone displacement during

swallowing.

OPT15-013
Predict Triangular Fibrocartilage Complex
(TFCC) Tear in Severe Rheumatoid Arthritis

by PD Ultrasound

Ying-Chou Chen, Jia-Feng Chen, Chi-Hua Ko
Department of Rheumatology, Kaohsiung Chang Gung Memorial

Hospital, Taiwan

Objectives: The Triangular Fibrocartilage Complex (TFCC) is the main

biomechanical stabilizer of the distal radioulnar joint, TFCC tear

frequent occurred in patients with wrist pain. This study aimed to predict

tear of the triangular fibrocartilage complex using high-resolution ultra-

sound in severe rheumatoid arthritis.

Methods: We evaluated severe rheumatoid arthritis who received bio-

logical therapy. Ultrasound and magnetic resonance imaging (MRI)

were performed before and one year after biological therapy. Those

with TFCC were recorded. Logistical regression was used to search

for the possible factors to predict TFCC tear.

Results: 54 patients were enrolled. There were 42 females and 12

males. 21(38.9%) developed TFCC tear after follow up one years.

The mean age were 55.1469.54 at TFCC tear group, compared

with 56.45614.04(p50.596). The body mass index were

22.8162.59 kg/m2 at TFCC tear group, compared with

23.6162.76 kg/m2 (p50.136). The tear group had higher power

Dopper ultrasound score at dorsal radio-carpal joint (1.9061.30

vs 1.3360.99, p50.011), higher DAS28 score (6.3660.47 vs

5.5860.65, p50.011) than non tear group. In logistical regression

analysis, the higher pretreatment PD score had a significantly

higher risk of TFCC tear (p50.010, OR51.987, 95% CI 1.180-

3.344), while high DAS28 also had a significantly higher risk of

TFCC tear (p50.004, OR55.924, 95% CI 1.781-19.706).

Conclusions: These results show higher wrist PD score predict

future TFCC tear in severe rheumatoid arthritis. So we recommended

using PD score before biological therapy to early monitor of possible

future TFCC tear.

OPT15-014
Reliability of 8-Joint Ultrasonography Scores in
Follow Up of Biological Therapy in Patients with

Rheumatoid Arthritis

Ying-Chou Chen, Jia-Feng Chen, Chi-Hua Ko

Department of Rheumatology, Kaohsiung Chang Gung Memorial

Hospital, Taiwan

Objectives: The primary objectives were to explore the associations be-

tween a comprehensive ultrasonographic (US) assessment of joints, ten-

dons and bursae and previously described reduced joint counts (8-, 7-,

12-, 28) as well as to assess the sensitivity to change of these different

US joint combinations during biologicaltreatment.

Methods: 8-joint( bilateral elbow, wrist, MCP II and III) were

involved in this study. 49 patients with rheumatoid arthritis (RA)

were examined by US (B-mode (BM) and power Doppler (PD))

with use of a semi-quantitative (0 to 3) score of 34 joints, ten-

dons/tendon groups at baseline and 1, 3, 6 and 12 months after initi-

ating treatment with biological therapy. BM and PD scores for the

different joint combinations were generated.

Results: The reduced 8-joint scores had high correlation coefficients

with the 28-joint score at all examinations (range 0.87 to 0.94 for BM

and 0.69 to 0.93 for PD, each P , 0.001) and sum BM and PD scores

of all the different joint combinations improved significantly during

follow-up (P # 0.05 to 0.001).

Conclusions: The reduced joint combinations were highly associ-

ated to the 28-joint score. Furthermore, all the joint combinations

presently explored responded well to biological treatment. This in-

dicates that an approach focusing on few joints and tendons gives

equivalent information about the inflammatory activity in RA pa-

tients as a comprehensive US examination. The optimal combina-

tion of joints and tendons for a valid, reliable and feasible US

measurement should be further explored to define a US score for

follow-up of RA patients on biological treatment.
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OPT15-015
Classification of Fracture Non-Unions Using the
Non-Union Scoring System, Dynamic Contrast-Enhanced

Ultrasound (CEUS) and Magnetic Resonance Imaging

(DCE-MRI)

Christian Fischer,1 Daniel Krammer,1 Gerhard Schmidmaier,1

Thomas Bruckner,2 Julian Doll,1 Marc-Andr�e Weber3

1Center for Orthopedics, Trauma Surgery and Spinal Cord Injury, HTRG,

Heidelberg University Hospital, Germany, 2Institute of Medical Biometry

and Informatics, University of Heidelberg, 3Department of Diagnostic

and Interventional Radiology, Heidelberg University Hospital

Objectives: There is no diagnostic standard for fracture non-unions.

This study evaluated multiple diagnostic tools such as the non-union

scoring system (NUSS), dynamic contrast-enhanced ultrasound

(CEUS) and MRI (DCE-MRI) for the classification of non-unions and

outcome prediction after revision surgery.

Methods: Between 2014 and 2016 non-union microperfusion was pro-

spectively quantified with CEUS and DCE-MRI before revision surgery

and at 6, 12 and 26 weeks follow-up. The results as well as the NUSS

were compared to the main outcomes: 1) infection of the non-union;

2) osseous consolidation at 26 weeks after surgery, patients were catego-

rized in early- and late-responders.

Results: 43 patients (46.8616.8 years, 14 women) were available for pre-

operative and follow-up assessments. 16 had infected non-unions which

were only detected by CEUS with preoperatively increased perfusion

(Rise Time: 5.663.2s vs. 13.9616.6s, p5.024; Time To Peak:

13.9616.6s vs. 18.6621.1s, p5.011), sensitivity/specificity (ROC):

93.3%/65.2%. Neither C-reactive protein levels nor white blood cell counts

distinguished between patients with infected and aseptic non-unions. 14

non-unions consolidated after 26 weeks (early-responders), they had better

preoperative NUSS values (35.169.4 vs. 44.0610.8, p5.027) and elevated

osseous perfusion in DCE-MRI at 6 and 12 weeks follow-up (initial area

under curve: 11.769.3 vs. 7.266.1, p5.035; 10.666.2 vs. 7.365.8,

p5.029), sensitivity/specificity (ROC): 57.1%/92.3% (ROC).

Conclusions: The preoperative non-union evaluation by the NUSS and

CEUS combined with the postoperative DCE-MRI perfusion analysis

were most suitable to plan non-union surgery and predict its outcome.

The integration of these diagnostic instruments into clinical routine

could promote a standardized treatment of non-unions.

OPT15-016
Severity Correlation between Cross-Sectional Area
and Electrodiagnostic Parameters in Carpal Tunnel

Syndrome

Kwang Jae Lee, Yong Soon Yoon, Eun Sil Kim, Jung Hoo Lee,

Tae Yong Seok

Department of Physical Medicine and Rehabilitation, Presbyterian

Medical Center, Soenam University College of Medicine, United States

Objectives: To compare the severity between ultrasound and electro-

diagnostic (EDx) criteria and to investigate the correlation between

cross-sectional area (CSA) of median nerve at the wrist (CSA) and

EDx parameters in patients with carpal tunnel syndrome (CTS).

Methods: Physical examination, nerve conduction study (NCS), and

needle EMG were done and 37 wrists were diagnosed with CTS and

then maximal CSA was measured by tracing method using ultra-

sound independently. CSA and EDx parameters were analyzed

and classified with each severity groups, and then evaluated the cor-

relation between ultrasound and EDx severity classified with each

criteria.

Results: CSA was 14.464.2 mm2 in 37 wrists. Fourteen ultrasound

mild patients were mild in 10, moderate in 2, and severe in 2 patients

by EDx criteria; 14 ultrasound moderate patients were mild in 3, mod-
erate in 8, and severe in 3 by EDx criteria; and 9 ultrasound severe pa-

tients were mild in 1, moderate in 5, and severe in 3 by EDx criteria. In

multiple regression analysis, CSA showed correlation with SNAP and

CMAP amplitude (r5–0.48 and r5–0.44).

Conclusions: Severity between ultrasound and EDx criteria was not

well correlated. However, CSA had negative correlation with SNAP

and CMAP amplitude. Ultrasound severity criteria should add other

findings and parameters.

OPT15-017
Is This Juxtacortical Chondroma or
Chondrosarcoma?: A Case Report

Sun Joo Lee, Sang Soo Roh, Hye Jung Choo

Department of Radiology, Inje University Pusan Paik Hospital,

South Korea

Objectives: Low grade chondrosarcoma shows similar imaging findings

compared with chondroma. We report a case of juxtacortical chondro-

sarcoma, initially misdiagnosed as a juxtacortical chondroma.

Methods: Case report and literature review.

Results: A 15-years old man was hospitalized to treat a painful

mass in the right lower leg. Ultrasonography (US) and MRI were

performed to identify the location and characterize the mass. Exci-

sional biopsy was done to confirm the diagnosis. 3 months later, he

had recurrent symptom. So, US and MRI were performed again.

And initial pathologic slides were retrospectively reviewed. In

our case, initial US showed well-marginated, hypoechoic mass

with internal septation and echogenic dots in the pretibial area.

Initial MRI showed well-marginated, hyperintense lesion on

T2WI and hypointense on T1WI with heterogeneous enhancement

in the pretibial area. Underlying cortex and bone marrow of the

tibia was intact. There was not shown any periosteal reaction. Jux-

tacortical chondroma was confirmed by excisional biopsy. About 3

months later, MRI showed the large recurrent mass with cortical

involvement and focal eccentric intramedullary extension at the

pretibial operation area. As compared with previous MRI, it was

shown similar signal intensity. US revealed the large hypoechoic

mass with internal echogenic dots and cortical irregularity of the

proximal tibia. Initial pathologic slides were retrospectively re-

viewed by pathologist. Thus, the final diagnosis was juxtacortical

low grade chondrosarcoma.

Conclusions:On this case, radiologist and pathologist initially misdiag-

nosed as a juxtacortical chondroma. However initial imaging findings

were more favorable to juxtacortical chondroma. Therefore, radiologist

and pathologist should be careful to distinguish low grade juxtacortical

chondrosarcoma from chondroma.

OPT15-018
An Ultrasound Pattern of Chronic Sequelae
Following Medial Calf Tennis Leg Injuries

Stephen Bird

Department of Benson Radiology / Bird Ultrasound, ASUM, Australia

Objectives: It is not uncommon for patients to present with medial calf

tightness some months or even years after a medial calf (tennis leg)

injury. A common finding in these patients is a thickened area of tissue

between the medial gastrocnemius and soleus muscles which has previ-

ously been interpreted as a hypertrophic or tendinopathic plantaris

tendon. Recently we have observed that the normal plantaris tendon is

present deep to the area of thickened tissue demanding an alternative

theory for the etiology of this tissue.

Methods: Dynamic high resolution ultrasound and MRI has been per-

formed on patients with the hypertrophic tissue plane present adjacent

to the plantaris tendon and between the medial gastrocnemius and soleus

muscles.
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Results:Dynamic high resolution ultrasound and MRI has been per-

formed on patients with the hypertrophic tissue plane present adja-

cent to the plantaris tendon and between the medial gastrocnemius

and soleus muscles.

Conclusions: This paper describes a common pattern of chronic

granulation change, which may develop following a significant ten-

nis leg injury to the medial calf. Tennis leg injuries represent a

spectrum of medial gastrocnemius, Achilles tendon musculotendi-

nous junction tears. Treatment of tennis leg injuries is conservative

in nature involving rest, ice, compression and elevation followed by

physiotherapy. In most cases this leads to a full recovery, however

occasionally the healing process leads to a hypergranulation

response resulting in chronic scar tissue development. The hyper-

granulation has a distinctive sonographic appearance, which may

be confused with plantaris tendinopathy. From the clinical perspec-

tive the patient presents with a prior tennis leg injury, which has

resulted in a chronic tightness or lack of full flexibility in the

medial calf.

OPT15-019
Comprehensive Sonographic Protocol for
Assessment of Ankle Inversion Injuries

Stephen Bird

Department of Benson Radiology / Bird Ultrasound, ASUM, Australia

Objectives: Ankle inversion injuries are very common and well suited

to ultrasound evaluation of soft tissue and bony injury. The breadth of

information which may be obtained by the ultrasound assessment is

broad and has led us to question the need for a dedicated protocol.

Methods: A review of ultrasound , plain x-ray and MRI findings in pa-

tients suffering ankle inversion stress was performed to establish the

scope of potential injury.

Results: The standard commonly performed ultrasound examination is

inadequate and expansion to a more comprehensive protocol results in

higher yield from the ultrasound examination.

Conclusions: ‘‘Ultrasound is an excellent modality for soft tissue and

bony assessment in patients who have suffered ankle inversion stress

injury. This paper outlines a comprehensive protocol for thorough inves-

tigation of these injuries. It goes beyond the standard investigation of

lateral ligaments to include: �Anterior ankle joint �Subtalar joint

�Anterior talofibular ligament �Calcaneofibular ligament �Anterior
inferior tibio-fibular syndesmosis �Dorsal talo-navicular ligament

�Peroneal tendons �Superior peroneal retinaculum �Base of 5th meta-

tarsal �Calcaneo-cuboid ligament (Bifurcate) �Extensor digitorum bre-

vis muscle and origin enthesis �Fibula extensor retinaculum avulsion

injury �Tibio-talar deltoid ligament (POMI Lesion) �Flexor retinaculum
/ deltoid ligament conjoint attachment to medial malleolus. A variety of

commonly encountered patterns of injury will be discussed involving

injury to these easily examined structures.’’

OPT15-020
Acute Injuries of the Lumbrical Origins in the Palm
of the Hand

Stephen Bird

Department of Benson Radiology / Bird Ultrasound, ASUM, Australia

Objectives: Between 2008 and 2016 we encountered multiple patients

with acute mid palm pain encountered during rock climbing or other

forceful gripping with the hand. Ultrasound demonstrated a character-

istic mid palm fluid collection around the ‘‘bare area’’ of the flexor ten-

dons. The exact mechanism of injury resulting in this presentation and

appearance remained uncertain until recently.

Methods: A careful review of archived cases was undertaken in an

attempt to determine the exact injury leading to these symptoms and ul-

trasound findings. Time was spent in a cadaver laboratory reviewing the
mid palm anatomy and possible causes for injury. Results: The cadaver

sessions led us to hypothesise that the lumbricals muscle may have been

torn from the flexor digitorum profundus tendon in the mid palm.

Results: The result is clearly establishing that the injury causing this

characteristic clinical presentation and ultrasound appearance is in

fact an avulsion of the lumbrical muscle from the flexor digitorum pro-

fundus tendon in the palm of the hand.

Conclusions: This paper describes for the first time a pattern of pathol-

ogy well demonstrated on ultrasound. Forceful blue-collar work

involving extreme finger flexion loading or rock climbing activities

are the common mechanisms leading to this injury. The patients preset

with an acute pain in the palm of the hand and immediate loss of finger

flexion strength. The ultrasound demonstrates a unique pattern repre-

senting an avulsion injury of the proximal lumbrical origins from the

flexor digitorum profundus tendon. This gives rise to what we have

described as the ‘‘theta sign’’ which corresponds to fluid in the mid

palm component of the flexor tendons where there is no synovial sheath

present. Dynamic ultrasound and high resolution static MRI images

confirm the diagnosis and mechanism of injury.

OPT15-021
The Efficacy of Ultrasound-Guided Perineural
Injection with 5% Dextrose for Radial Nerve Palsy:

A Case Report

Si-Ru Chen,1 Yu-Ping Shen,2 Liang-Cheng Chen,2 Yung-Tsan Wu2

1Department of Medicine, National Defense Medical Center, Taiwan,
2Department of Physical Medicine and Rehabilitation, Tri-Service General

Hospital, School of Medicine, National Defense Medical Center

Objectives: Radial nerve palsy is one of the most common compression

neuropathy and therapeutic options vary from conservative to surgical

interventions for symptom relief and neurological deficit. Perineural in-

jection therapy (PIT) could be a novel intervention for peripheral entrap-

ment neuropathy. Here, we present the first case with Radial nerve palsy

having outstanding improvement after two-sessions ultrasound-guided

PIT with 5% dextrose (D5W).

Methods: Case report and literature review.

Results: A 62 year-old female presented dysthesia along the terri-

tory of radial nerve and drop wrist which fatherly be diagnosed

as Radial nerve palsy after confirmed by electrophysiological study.

Initially, the patient received conservative treatments including

rehabilitation and medicine without any progress. Total two-ses-

sions ultrasound-guided PIT with D5W in an interval of one month

were performed 2 months after symptom onset. The noteworthy

improvement of sensory and motor function were observed post-

PIT injection.

Conclusions: This case illustrated that ultrasound-guided PIT with

D5W was an effective and novel intervention for radial nerve palsy.

Poster Session

PPT15-001
A Novel Simplified Ultrasound Scoring System for
Evaluation of Activity in Rheumatoid Arthritis Patients

Shilin Li, Lingfang Liu, Guorong Lv, Liyang Su, Weihong Zhao

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: To find a simplified and effective ultrasound scoring system

for evaluation of activity in rheumatoid arthritis(RA) patients.

Methods: Bilateral joints of elbow(Elb), wrist(Wri), metacarpopha-

langeal(MCP) 1-5, proximal interphalangeal(PIP) 1-5,knee(Kne),

ankle(Ank) and metatarsophalangeal(MTP) 1-5 of 141 RA patients

were examined by high frequency ultrasound. The appearances of
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synovitis, power Doppler(PD) signal, effusion, and bone erosion

were scored semi quantitatively(scores 0-3) respectively. Twenty

eight joints Disease Activity Scores (DAS28) were calculated. Re-

lationships among DAS 28 and synovitis, PD, effusion, and bone

erosion scores were analysed.

Results: The sum scores of all investigated joints of synovitis, PD and effu-

sion were correlated significantly(p , 0.01) with DAS28 respectively.

The sum scores of bone erosion were notcorrelated with DAS28

(P .0.05). The sum scores of synovitis of bilateral Wri 、Elb 、Kne

、 MCP2 、MTP1、PIP3、MTP4 and PIP1 were significantly corre-

lated with DAS28(r50.484, p,0.01) mostly. The sum scores of PD of

bilateral Wri 、MTP1 、Kne 、PIP3 and MCP3 were significantly

correlated with DAS28(r50.371, p,0.01) mostly. The sum scores

of effusion of bilateral Kne、MCP3 、MTP4 、MCP4 、MCP5 、

MTP5、PIP4、PIP5、MCP1、PIP3、MTP3 and Ank were signifi-

cantly correlated with DAS28(r50.531, p,0.01) mostly. In combina-

tion, the total scores of synovitis plus PD plus effusion of Kne 、Wri

、Elb 、MTP4 、MCP3 、MCP4 、 PIP3 、MTP5 、PIP1 、PIP4

were significantly correlated with DAS28(r50.584, p,0.01) mostly.

The total scores ofKne、Wri、Elb、MTP4、MCP3were also signif-

icantly correlated with DAS28(r50.559, p,0.01), and the r value was

just lower mildly than that of previous 10 joints(0.559 vs 0.584).

Conclusions: The sum scores of synovitis, PD and effusion were all

correlated with DAS28, and can reflect disease activity of RA, whereas

bone erosion cannot. The total scores of Kne、Wri、 Elb、MTP4、

MCP3 joints can simply and effectively evaluate disease activity of RA.

PPT15-002
Carpal Tunnel Syndrome with BifidMedian Nerve:
Sonographic and Electrophysiological Findings

Chi-Pei Chung

Department of Neurology, Antai Community Hospital, Taiwan

Objectives: Carpal tunnel syndrome (CTS) is an entrapment of the

median nerve at the carpal tunnel of the wrist. Many risk factors as

rheumatoid arthritis, diabetic, hypothyroidism, pregnancy and body

mass index are known to cause CTS. Bifid median nerve is rare, and

the correlation with CTS is still controversial.

Methods: We report one 37 year old female with bifid median nerve suf-

fered from CTS and present the sonographic and electrophysiological

findings.

Results: The patient’s nerve conduction study showed: 1. Prolonga-

tion of bilateral median motor distal latency, 5.65 ms (RT) and 6.14

ms (LT). 2. Slow down median sensory NCV at distal segment

36.4m/sec (RT) and 30.2 m/sec (LT). Moderate CTS without axonal

degeneration was impressed. The sonographic findings revealed

hypo-echoic nerve and marked increased nerve size, cross section

area-inlet531 mm2.10mm2, CSA-O515 mm2, CSA at pronator

tere muscle level510 mm2 over right median nerve and right wrist

to forearm ratio53.1.4. At left median nerve, bifid median nerve

was found in ultrasound findings. Marked increased nerve size,

cross section area-inlet533 mm2.10mm2, CSA-O514 mm2,

CSA at pronator tere muscle level50.06 and 0.03 mm2 of bifid

nerve over left median nerve and left wrist to forearm

ratio53.1.1.4.

Conclusions: When patient was diagnosed as CTS by electrophys-

iological studies, the sonographic exam should be conducted

to rule out bifid median nerve to prevent the surgical

complications.

PPT15-003
Chronic Knee Pain Distribution of Old Patients in
Performing Ultrasound-Guided Intervention

Eun Ji Choi
Department of Anesthesia and Pain Medicine, School of Medicine,

Pusan National University, South Korea

Objectives: Knee pain is one of the most common chief complaints in

older adults. We evaluated the location of the knee pain retrospectively.

Methods: This retrospective study enrolled 200 elderly patients over 65

years who received injections due to knee pain for 7 years. The location

of knee tenderness was divided into 7 categories: the central, upper,

medial, lateral, lower, and posterior knee, as well as others.

Results: The most common tender points were the medial (pes anseri-

nus, 105), lateral (iliotibial band, 78), upper (quadriceps tendon, 65),

other (piriformis muscle, 35), central (knee joint, 9), and posterior

(Baker’s cyst, 4) aspect of the knee, in order of frequency.

Conclusions:Most knee pain in older adults originated fromextra-joint dis-

orders, especially caused by pes anserinus syndrome, iliotibial band syn-

drome, quadriceps tendinopathy, Baker’s cyst, or referred pain from

piriformis syndrome, as well. Knee pain originating from intra-articular

problems was less than 5%.

PPT15-004
Clinical Outcome and Sonographic Findings on
Hemiplegic Shoulder Pain and Rotator Cuff Injuries after

Hyaluronic Acid Injection in Subacute Stroke Patients

Yu-Chi Huang, Chau-Peng Leong, Mei-Ju Chen, Lin-Yi Wang

Department of PhysicalMedicine and Rehabilitation, Kaohsiung Chang

Gung Memorial Hospital, Taiwan

Objectives:Hemiplegic shoulder pain (HSP) is one of most compli-

cations after stroke. HSP impedes the functional outcome of the

affected shoulders. Hyaluronic acid (HA) could provide positive ef-

fects for pain relief and joint motion on hemiplegic shoulders. We

investigated the benefits of HA injection on HSP and rotator cuff

injury in stroke patients.

Methods:A randomized double-blinded controlled trial was conducted in

one medical center. Twenty-seven subacute stroke patients were enrolled

and divided into 2 groups: the experimental group (n 5 18), in which

the patients received ultrasound-guided subacromial HA injections once

perweek for threeweeks and conventional rehabilitation,whereas the con-

trol group (n5 9) received 0.9% sodium chloride injections once perweek

for three weeks and conventional rehabilitation. HSP and shoulder sonog-

raphy on affected shoulders were assessed before intervention, one week

and 2 months after intervention.

Results: The VAS scores of HSP were significantly improved at one

week and 2 months after treatment (p50.001, and p50.002) in the

experimental group. In the control group, VAS scores at one week and

2 months after intervention were significantly reduced (p50.015 and

p50.026). In the experimental group, significant differences were found

in reducing the level of hyperemia in the long head of biceps and subsca-

pularis tendons at 2 months after intervention (p50.020 and p50.014).

Conclusions: Subacromial HA injections could provide positive effects

on the reduction of shoulder pain and hyperemia at tendons and the ef-

fects could be persisted for 2 months after intervention in subacute

stroke patients with HSP and tendon injury.

PPT15-005
Effects of Ultrasound-Guided Extracorporeal
Shockwave Therapy on the Rehabilitation of Patients with

Piriformis Syndrome

Mao-Hsiung Huang, Tien-Wen Chen, Chia-Hsin Chen, Chia-Ling Lee

Deoartment of Physical Medicine and Rehabilitation, Kaohsiung

Medical University Hospital, Taiwan
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Objectives: We investigated the effects of extracorporeal shockwave

therapy (ESWT) on the rehabilitation of Piriformis syndrome under ul-

trasound guidance.

Methods: Sixty patients with piriformis syndrome were selected and

randomly assigned to three groups: A, B and C. Patients in Group A

received conventional rehabilitation with 20 minutes of hot packs and

underwent 15 minutes of deep electrotherapy and stretching exercise

three times per week for 6 weeks. Patients in Group B received the

same conventional rehabilitation as those in Group A and ESWT

(2000 impulses, 0.27 mJ/mm2) over piriformis guided by local palpation

once weekly for 6 weeks. Patients in group C received the same treat-

ment as in group B and ESWT (2000 impulses, 0.27 mJ/mm2) over pir-

iformis guided by ultrasonography once weekly. The therapeutic effects

were evaluated by changes in visual analog pain scale of buttock and H-

reflex prolongation, lower limbs function by times of up and go (TUG),

and muscle peak torque of hip joints.

Results:We found a significant reduction in pain in each treated group after

treatment and at follow-up. However, patients in Groups B and C showed

more improvements in TUG and muscle peak torques. Furthermore, pa-

tients in Group C showed better in decease of H-reflex prolongation.

Conclusions: Ultrasound-guided ESWT to the piriformis muscle

achieved definite clinical improvement and normalization of electro-

physiological test results.

PPT15-006
Evaluation of Sonoelastography in Differentiating
Benign and Malignant Soft Tissue Masses

Shilin Li, Laying Su, Guorong Lv

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: To access the value of strain elastography in differentiating

benign and malignant soft tissue masses.

Methods: Soft tissue masses of 100 patients were examined by strain

elastography. Elastogram scores(ES) and Strain ratios(SR) were ob-

tained and compared between benign and malignant masses.

Results: Sixteen patients were lost to follow-up. Of remained 84 pa-

tients, 22 were malignant and 62 were benign. Significantly higher

ESs and SRs were observed in the malignant masses than the

benign masses (3.3260.43 vs. 1.7360.93, P,0.001; 5.8463.38

vs. 1.9262.33, P,0.001), AOC area under ; the curve of ES and

SR were 0.884 (p,0.001) and 0.915 (P,0.001) respectively.

With an ES $3 as the optimal cut-off value, the sensitivity, speci-

ficity, positive predictive value and negative predictive value for

diagnosing a malignant mass were 100%、71.4%、75.9% and

100% respectively. With a SR value $ 2.78 as the optimal cut-

off value, the sensitivity, specificity, positive predictive value and

negative predictive value for diagnosing a malignant mass were

88.9%, 76.2%, 61.5%, and 94.1%, respectively.

Conclusions: Both SR and ES were significantly different between the

malignant and benign soft tissue masses; so strain elastography can be

adopted as a high application value to differentiate the malignant and

benign soft tissue masses,and it is a new technology which is worth

promoting.

PPT15-007
Healing of Achilles Tendon Partial Tear Following
Focused Shockwave: A Case Report and Literature Review

Yu-Chun Hsu,1 Wei-Ting Wu2

1Department of Physical Medicine and Rehabilitation, Taipei Veterans

General Hospital, Taiwan, 2Department of Physical Medicine and

Rehabilitation, National Taiwan University Hospital, Bei-Hu Branch

Objectives: Achilles tendinopathy is a common cause of posterior

heel pain and can progress to partial tendon tear without adequate
treatment. Effects of traditional treatments vary and many recent

reports focus on the use of extracorporeal shockwave therapy

(ESWT) for the Achilles tendinopathy but not in Achilles tendon

partial tear.

Methods: We report an 64-year-old female suffering from severe left

heel pain for half a year. All treatment and rehabilitation were less effec-

tive, until ESWTwas applied. Each course of focused shockwave ther-

apy included 2500 shots with energy flux density from 0.142 mJ/mm2 to

0.341 mJ/mm2.

Results: The visual analogue scale decreased from nine to one degree.

High-resolution musculoskeletal ultrasonographywas performed before

and one month after the treatment which revealed healing of the torn re-

gion and decreased in inflammation.

Conclusions: ESWT had shown to be an alternative treatment for Achil-

les tendon partial tear under safety procedure and ultrasound observation.

PPT15-008
Hemodynamic Changes of Posterior Tibial Artery
during En Pointe Position in Pre-Professional Dancers

Wen-Shiuan Shih, Chueh-Hung Wu, Tyng-Guey Wang

Department of Physical, Medicine and Rehabilitation, National Taiwan

University Hospital, Taiwan

Objectives: In dancers, forced plantar flexion (en pointe position) is the

most common movement of ankles. Whether en pointe position causes

hemodynamic changes in the lower limbs remains unknown.

Methods: We used Doppler ultrasound (Hitachi Noblus, Linear

probe L64, Probe frequency range 18-5MHz) to measure posterior

tibial artery flow at the retromalleolar level. Peak velocity from

three positions-neutral position, passive and forced active plantar

flexion were recorded in 33 pre-professional dancers and 13 age-

similar controls. Range of motion(ROM) of ankle plantar flexion

was measured. Oxygen saturation was recorded in neutral position

and during 1-minute forced active plantar flexion in 24 dancers and

13 controls.

Results:The ROMwere larger in dancers than in controls. Peak velocity

of posterior tibial artery significantly increased in passive plantar flexion

compared to in the neutral position (p, 0.001) in both groups. During

forced active plantar flexion, blood flow was undetectable in 36 legs

in dancers group (54.5%) and only 3 legs in control group (11.5%);

the mean oxygen saturation decreased to 83.8% in dancers and 90.4%

in control group.

Conclusions: Passive plantar flexion and forced active plantar flexion

were associated with the change of peak velocity in posterior tibial ar-

tery. The oxygen saturation decreased during forced active plantar

flexion. Those phenomena are more prominent in pre-professional

dancers than the control group having similar age.

PPT15-009
Human Leukocyte Antigen-B In Patients with
Psoriasis and Psoriatic Arthritis

Chih-Wei Tseng,1 Chao-Kuei Juan,2 Chien-Shan Chiu,2

Chung-Yang Yen,2 Chiann-Yi Hsu,3 Kuo-Lung Lai1

1Division of Allergy, Immunology and Rheumatology, Taichung Veterans

General Hospital, Taiwan, 2Department of Dermatology, Taichung

Veterans General Hospital, 3Biostatistics Task Force, Taichung Veterans

General Hospital

Objectives: Certain Human leukocyte antigen (HLA) is associated

with the development of psoriasis and psoriatic arthritis. Asym-

metric oligoarthritis is one of the presentation of psoriatic arthritis.

We aimed to evaluate the asymmetry of joint involvement with

respect to HLA-B by ultrasound.

Methods: Fifty-five patients with psoriatic arthritis (PsA) and pso-

riasis (PsO) were evaluated on their IPs, PIPs, DIPs, MCPs, wrists,
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elbows, shoulders, acromioclavicular joints, sternoclavicular

joints, knees, ankles, MTPs. Joint inflammation was assessed by

ultrasound and graded 0-3 upon grey scale and power doppler.

Human leukocyte antigen B results were reviewed retrospectively.

Results:After excluding joints with symmetric normal presentation

upon sonography, we analyzed the asymmetry of joint inflammation

with categorical data. Right third DIP and left second MTP were

affected more than their fellow ones (McNemar test, p50.049

and p50.039 respectively). HLA-B60, HLA-B46, HLA-B58,

HLA-B27, HLA-B38, HLA-B39 were most frequently observed.

Presence of the above-mentioned HLA-B alleles were distributed

between PsA and PsO without significant difference and did not

affect the distribution of the involved joints. After converting to

continuous variables and considering normal symmetric joints,

right third DIP and left second MTP joints remained (Wilcoxon

signed-rank test, p50.041, p,0.001 respectively). Right second

DIP was affected more than the left in patients positive for HLA-

B60 or B61. Left fourth MCP affected more than the fellow one

in positive HLA-B27. Left second PIP in positive HLA-B38 or

HLA-B39.

Conclusions: Joint sonography can be useful in different HLA-B alleles

in PsA and PsO patients.

PPT15-010
Joint Sonography in Patient with Hematoidin
Crystals in a Clinically Suspected Septic Arthritis

Chih-Wei Tseng,1 Chong-Hong Lim,2 Jau-Chung Hwang,3

Yun Chen,4 Ching-Tsai Lin1

1Division of Allergy, Immunology and Rheumatology, Taichung Veterans

General Hospital, Taiwan, 2Rheumatology Unit, Department of Internal

Medicine, Hospital Sultanah Bahiyah, Aler Setar, Malaysia,
3Department of Pathology, Lin Hsin Hospital, 4Department of Internal

Medicine, Lin Hsin Hospital, Taiwan

Objectives: Hematoidin is an erythrocyte derived product without con-

taining iron. It is rare to find intracellular and extracellular hematoidin

crystals in joint effusion. Sonographic description was never described

before. We present a case of monoarthritis in a patient with alcoholic

cirrhosis and compare his sonographic findings with CT scan and

MRI and pathologic findings.

Methods: Case report and literature review.

Results: This 40 year-old man, Taiwanese aboriginal Atayal, with

alcoholic liver cirrhosis and diabetes mellitus presented with left

knee swelling of acute onset for 1 week. CT scan at emergency

room showed free air within the joint effusion Ultrasound was per-

formed and showed heteroechoic thickening of the synovium with

focal hyperemia and hyperechoic lines suggesting free air in the

synovium. There was also superficial enhancement of the articular

cartilage layer. MRI of the knee showed no nodular proliferation of

the synovium with lobulated margins or blooming artefact on

gradient echo suggesting pigmented villonodular synovitis. Joint

aspiration and synovial fluid analysis revealed the presence of intra-

cellular and extracellular hematoidin which is a yellow, rhomboid

plate. Joint bacterial culture was negative. He received joint syno-

vectomy and no micro-organism was identified. Pathology showed

focal necrosis with acute and chronic inflammatory cells in the

synovium.

Conclusions:Hematoidin is a soluble crystal which is seldom present in

the synovial fluid. Previous report also showed that hematoidin is pre-

sent in patients with staphylococcus aureus septic arthritis preceded

by previous repeated previous repeated traumatic injuries. Here we pre-

sented the sonographic findings of a joint inflamed by the presence of

hematoidin crystals.
PPT15-011
Joint Ultrasound In Patients with Psoriasis and
Psoriatic Arthritis

Chih-Wei Tseng,1 Chao-Kuei Juan,2 Chung-Yang Yen,2

Chien-Shan Chiu,2 Chiann-Yi Hsu,3 Kuo-Lung Lai1

1Division of Allergy, Immunology and Rheumatology, Taichung Veterans

General Hospital, Taiwan, 2Department of Dermatology, Taichung

Veterans General Hospital, 3Biostatistics Task Force, Taichung Veterans

General Hospital

Objectives: Patients with psoriasis have varied joint involvement. Some

patients have symptomatic asymmetric oligoarthritis while some are

asymptomatic. To evaluate the joint involvement in patients with psori-

asis (PSO) and psoriatic arthritis (PSA), we compared fifty-two joints in

patients with PSO and PSA and evaluated the symmetry of joint

involvement.

Methods:We enrolled a total of fifty-five patients with 38 PSA and

17 PSO and evaluated their IPs, PIPs, DIPs, MCPs, wrists, elbows,

shoulders, acromioclavicular joints, sternoclavicular joints, knees,

ankles, MTPs. Joint inflammation was graded from grade 0 to grade

3 on grey scales (GS) and on doppler signals (PD). A score of

asymmetry was introduced to compare the right and left side of

joint involvement.

Results: Baseline demographics between PSA and PSO were not

significantly different except that PSA patients had more tender

joints (median value 5 2, Mann-Whitney U test, p,0.001) and

swollen joints (median value 5 1, Mann-Whitney U test,

p,0.001). GS score (median value 5 29, p,0.001), PD score (me-

dian value 51, p50.049) and composite scores (median value 5 35,

p,0.001) were higher in PSA. PSA has more upper limb joints

involvement (p,0.001). Right-Left asymmetry score was not

significantly different among PSA and PSO (p50.956).

Conclusions:Asymmetric oligoarthritis is one of the pattern of psoriatic

arthritis. Ultrasound evaluation of PSA and PSO reveals more joint

involvement than clinical examination. Joint asymmetry was not

different between PSA and PSO.

PPT15-012
Management of Refractory Sciatic Neuropathic
Pain Using Ultrasound-Guided Pulsed Radiofrequency

Min Cheol Jang, Dong Gyu Lee

Department of Physical Medicine and Rehabilitation, College of

Medicine, Yeungnam University, South Korea

Objectives: Nowadays, pulsed radiofrequency (PRF) is being used to

control several types of musculoskeletal pain. Herein, we report a suc-

cessful application of ultrasound (US)-guided PRF for a patient with re-

fractory sciatic neuropathic pain.

Methods: Case report.

Results:We applied US-guided PRF to a 50-year-old man, suffering

from refractory neuropathic pain on the left foot following sciatic

neuropathy for a period of approximately 6 months. We performed

PRF on the level of piriformis muscle because the lesion of the

sciatic nerve was presented digitally from the level of piriformis

muscle on the magnetic resonance images. Under US guidance,

the catheter needle was placed close to the left sciatic nerve, and

dysesthesia and tingling sensation were reported to be less than

0.2V. The PRF treatment was administered at 5Hz and 5ms pulsed

width for 360 seconds at 45V. After PRF on the left sciatic nerve,

pain intensity-based on a numeric rating scale-decreased from 8 to

2. The reduction of pain was sustained for at least 6 months after

the PRF procedure.
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Conclusions:We concluded that the PRF treatment with guidance with

US is a very useful treatment technique for patients with refractory

sciatic neuropathy.

PPT15-013
Sonography for Localized Cutaneous Nodular
Amyloidosis in a Patient with Systemic Lupus

Erythematosus

Chih-Wei Tseng, Kuo-Lung Lai, Hsin-Hua Chen

Division of Allergy, Immunology and Rheumatology, Taichung Veterans

General Hospital, Taiwan

Objectives: Localized cutaneous nodular amyloidosis (LCNA) is the

rare manifestation of amyloidosis. The association of LCNA with

Sj€ogren’s syndrome was made in previous reports, but there were fewer

cases regarding LCNA in patients with systemic lupus erythematosus

(SLE). Herein we reported a patient with underlying SLE with second-

ary Sjogren’s syndrome who developed localized cutaneous nodular

amyloidosis and the cutaneous manifest under ultrasound evaluation.

Methods: Case report and literature review.

Results: A 60-year-old woman presented with a lump lesion over her

left leg developed for a week without erythema or pain. Her medical his-

tory was remarkable for SLE for 6 years with initial symptoms/signs

including general malaise and Raynaud’s phenomenon, sclerodactyly,

digital vasculitis, serositis with pleural effusion and pericardial effusion,

positive ANA 1:160. She was hospitalized due to nephrotic syndrome

and renal biopsy showed membranous glomerulonephritis. She was

regularly followed and was kept with daily prednisolone 5mg, azathio-

prine 100mg, plaquenil 200mg without major flares, though dsDNA Ab

kept rising. There were no apparent skin lesions over her left leg. Sonog-

raphy showed hypoechoic nodule with ill-defined margins measuring

19.9 x 20 x 9.8 mm in the subcutaneous tissue with posterior acoustic

shadow. Bacterial culture was negative. Serum was negative for mono-

clonal gammopathy. Pathology revealed light chain amyloidosis. No

recurrence was noticed at 6 month follow up.

Conclusions: This case demonstrated the sonographic findings of the

localized cutaneous light chain amyloidosis in SLE. Ultrasound can

be useful in diagnosis.

PPT15-014
The Role of Ultrasound in the Evaluation of
Peripheral Nerves Abnormalities

Denise Lau, Chin Chin Ooi, Gaik Mooi Tan, P. Chandra Mohan

Department of Diagnostic Radiology, Singapore General Hospital,

Singapore

Objectives: Abnormalities affecting the peripheral nerves are common

in clinical practice. Ultrasound with its high resolution is an excellent

modality in imaging of peripheral nerves due to its dynamic capabilities,

cost effectiveness and good availability. This didactic exhibit aims to 1.

Highlight the usefulness of ultrasound in evaluating peripheral nerves 2.

Describe the sonographic appearances of normal and diseased periph-

eral nerves seen in our institution.

Methods: Ultrasound cases of the peripheral nerves that were performed

at our institution between January 2009 and January 2017 were retrospec-

tively reviewed. All studies were performed using Philips IU22 machine

with a high frequency linear transducer. Where available, correlation with

magnetic resonance imaging (MRI) and histopathology will be presented.

Results: Pictorial review with actual case illustrations will be presented.

The abnormalities presented will include trauma, tumors and entrap-

ment neuropathies. After reviewing this exhibit, reviewers should be

able to recognize sonographic appearances of normal peripheral nerve

as well as identify and describe the sonographic appearances of various

common peripheral nerve abnormalities.
Conclusions:Ultrasound with its high resolution and dynamic capa-

bilities is useful in the evaluation of peripheral nerves abnormal-

ities. Knowledge of sonographic appearances of normal and

common peripheral nerves abnormalities is essential for accurate

diagnosis.

PPT15-015
The Use of Ultrasonography and Nerve Conduction
Study to Assess Outcomes and Prognostic Indicators in

Carpal Tunnel Syndrome: A Study in Patients Treated with

Night Splinting

Lin-Yi Wang, Mei-Yun Liaw, Yu-Chi Huang, Hsiao-Lan Chen,

Yiu-Chung Lau, Ya-Ping Pong

Department of PhysicalMedicine and Rehabilitation, Kaohsiung Chang

Gung Memorial Hopsital, Taiwan

Objectives: To investigate the value of ultrasonography (US) and nerve

conduction study (NCS) in evaluating outcomes and prognosis for car-

pal tunnel syndrome (CTS) treated with night splinting.

Methods: Fifty-eight hands with mild to moderate CTS were prospec-

tively enrolled; 42 diseased hands completed the study. Satisfaction rat-

ing, symptom severity score (SSS), functional status score (FSS), NCS

data, and US data were evaluated as outcome variables before and after 3

and 6 months of night splinting. On an intent-to-treat basis, a binary lo-

gistic regression analysis was used to determine prognostic indicators of

subjective satisfaction and receiver operating characteristic (ROC)

curves were plotted.

Results: After 6 months of splinting, 29 hands had good subjective

outcomes and 13 had poor subjective outcomes. SSS, FSS, sensory

conduction velocity (SCV) on NCS, and the cross-sectional area of

the median nerve at the pisiform bone level (PCSA) on US improved

significantly in hands with good satisfaction but not in hands with

poor satisfaction. On an intent-to-treat basis, 29 hands were catego-

rized as good or poor subjective outcomes respectively. According to

regression model and the ROC curves, SCV and PCSAwere indepen-

dent prognostic indicators, and the optimal cut-off values of SCV and

PCSA for good subjective outcome were $40m/s and #11.35 mm2

respectively.

Conclusions: US and NCS are appropriate tools for assessing outcome

variables and prognostic indicators of night splinting for CTS.

PPT15-016
Ultrasono Guide Mr Arthrography: How Can Do
and Success Rate

Dal Su Park

Department of Radiology, S-Seoul Hospital, South Korea

Objectives: This study was showing capabiliy and sucess rate of doing

us guide MR arthrography without fluoroscopy.

Methods: Between march 2014 and november 2015, a total of 9

consecutive patient for MR arhtrography were prospectively

include in this study. This study were performed by single center

non randomized and one radiologist. 3 case were shoulder joint,

6 case were hip joint.Shouder 2 cases were performed by classic

ant.approach method and another one was doing by post. approach

method. All case were perfomed by free hand us guide method.

Shoulder joint US guide were performed by 7MHZ linear trans-

ducer hip joint us guide were perfomed by 3.5MHZ Curved linea

transduce.

Results:There are many limitation factor exist but sucess rate are 100%.

Conclusions:Us guide arthrogrphy are many pros such as avoid harmful

radiation and not used fluoroguide contrast media. Cons are no much ex-

perenced and contrast delivery into joint space conviction are weak than

fluroscopic guide.
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History of Transrectal Ultrasound (TRUS)

Hiroki Watanabe

Watanabe Memorial Choumei Research Laboratory, Honorary

Professor, Kyoto Prefectural University of Medicine and Meiji

University of Integrative Medicine

The ideaof transrectal ultrasound (TRUS)wasproposedbyWildandReid

in 1957 in the very early stage of the development of medical ultrasound.

Only the contour of the rectalwall could, however, bevisualized by the prim-

itive machine at that time. The first clinically useful sonograms of the pros-

tate were obtained by diverting an original endocavitary probe primarily

designed for esophageal use in Sendai in 1967, 50 years ago. This was the

first section of the prostate in the living body, of which human has never

watched until that time, because it was 5 years earlier than the conceptual in-

vention of CTand 10 year earlier than that of MRI. Since then, various im-

provements of the machine have been achieved and various diagnostic and

therapeutic applications for the method have been proposed. The author

will mention some interesting stories around the primary trials briefly,

then will state the history of the development of the method year by year.

T16-14-IN02

Recent Advances of TRUS for Diagnosis of Prostate

Cancer

K. I. M. Seung Hyup, MD

Department of Radiology, Seoul National University

The major advances that have greatly improved our understanding of

prostatic disease are significant revision of prostatic anatomy, development

of serum assays for prostate specific antigen (PSA), and improvements in

imaging techniques specifically the development of high-resolution trans-

rectal ultrasound (TRUS) and magnetic resonance imaging (MRI).

The prostate is composed of three major glandular zones (transition,

central, and peripheral zones), and one non-glandular region (anterior fi-

bromuscular stroma). The peripheral zone constitutes 70% of prostatic

glandular tissue and is located at the posterior, lateral and apical aspects

of the gland, and 70�80% of all prostate cancers originate in the periph-

eral zone. The classic appearance of prostate cancer on TRUS is a hypo-

echoic lesion in the peripheral zone. However, only 60% of prostate

cancers are hypoechoic and only 20�30% of all hypoechoic lesions are

malignancies. Hypoechoic lesions that may mimic prostate cancer are

inflammation, atrophy, infarction and benign hyperplasia. Other TRUS

findings such as capsular bulge, asymmety of echogenecity, periprostatic

fat irregularity, and loss of normal echo of seminal vesicles may help

detect prostate cancers. Prostate cancers in the transition or central zone

and diffuse cancers infiltrating entire gland do not appear with classical

findings. Color or power Doppler ultrasound (CDUS/PDUS) is a simple

technique to demonstrate the vascularity of a lesion. CDUS/PDUS may

be helpful in differentiating malignant from benign prostatic lesions by

demonstrating hypervascular nature of the lesion and may help to identify

appropriate sites for biopsy. Contrast-enhancedUS (CEUS) and sonoelas-

tography may add specificity in prostate cancer detection.

Whenever a prostate cancer is suspected, systematic prostatic biopsy

is necessary. There are controversies regarding optimal number of bi-

opsy cores, and various schemes are used to increase the rate of cancer

detection. Currently most commonly used system is 12-core scheme

with standard sextant cores and additional 6 lateral cores. If there is focal

lesions at TRUS, additional cores are obtained. In patients with very

high PSA density level, we may substitute 6-core biopsy for 12-core

scheme without increasing the risk of missing cancer detection. The

value of CEUS- or sonoelastography-guided biopsy or MRI-TRUS

fusion biopsy is yet to be determined.

T16-14-IN03

Recent Advances of TRUS for Fusion and

Intervention

Osamu Ukimura

Department of Urology, Kyoto Prefectural University of Medicine

Pioneer works in the image-fusion of prostate imaging were reported

in the field of radiotherapy including external beam radiation therapy and

brachytherapy since 1990s. However, recent attention to image fusion

technology for prostate cancer is more toward its value in improving

the quality of prostate biopsy for patient care by precisely targeting the

image-suspicious area in mapping the 3D localization of biopsy-proven

prostate cancer, as well as its value in navigating image-guided interven-

tion. Real-timeTRUS has been the gold standard of prostate biopsy guid-

ance, and therapeutic intervention, because of the advantages of its real-

time nature, its easy-handling, and also recent advance for image fusion

capability with other imaging modality (such as MRI, PET) which has

been already acquired. Recent advanced information technology of com-

puter assisted digitalized technology is supporting the further role of

TRUS, especially in real-time three-dimensional ultrasound world.

T16-14-IN04

TRUS in the USA and Ultrasound Education

Pat Fulgham

Department of Urology, Texas Health Presbyterian Dallas,

Dallas, Texas

From its inception, transrectal ultrasound (TRUS) has held the promise

of a cost-effective, non-ionizing means of evaluating the prostate. The

early pioneers of this technique had to overcome the barriers of probe

design and poor axial resolution but they correctly foresaw the potential

to diagnose prostate conditions that had previously only been detectable

in their advanced stages. As technological innovation has continuously

improved image quality, the challenges for educators have been to empha-

size the critical importance of technique and to encourage clinicians to

perform and interpret their own studies. In this way, TRUS can reach

its full potential as a diagnostic and therapeutic tool. By developing and

adhering to quality standards for performing common urological ultra-

sound examinations, urologists are able to perform diagnostic procedures

equivalent to those performed by their radiology colleagues.

T16-14-IN05

Water Absorption from Urine by the Urinary

Bladder

Hiroki Watanabe

Watanabe Memorial Choumei Research Laboratory, Honorary

Professor, Kyoto Prefectural University of Medicine, and Meiji

University of Integrative Medicine

Overnight measurements of human urinary bladder capacity during

sleep were performed using transabdominal realtime 3-D ultrasound in

healthy volunteers of various ages. Two types of patterns were observed

in the increasing curve of capacity; namely, gradual elevation pattern

(GEP) when overnight urine production was less than functional bladder

capacity (FBC) and steep-flat pattern (SFP) when it was more than FBC.

During SFP, bladder capacity reached levels of the FBC quickly, then

maintained steadily at that level till morning without awakening. Intraves-

ical urine vanishment (IVUV) phenomenon occurred occasionally, when

the volumes of urine reached FBC. Thus, a considerable amount of water

may be absorbed fromurine in the bladder during sleep tomaintain a good
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level of sleep. This is the first report which exhibits water absorption from

urinewithin the human urinary bladder in the fully physiological situation

without any invasive techniques. Possible physiological mechanism for

bladder absorption will be discussed.

T16-14-IN06

Ultrasound of the Acute Scrotum

Harvey L. Nisenbaum

Department of Medical Imaging, Penn Presbyterian Medical Center,

Philadelphia, Pennsylvania

The presentation will discuss ultrasound (US) evaluation of Torsion/

Infarction; Infection; and Trauma in the Acute Scrotum

Testicular Torsion

- incidence in males younger than 25 years approx 1:4000

- more often involves left testicle

- salvage rate:

- 90% if detorsion within 6 hours of pain

- 50% if detorsion occurs at 12 hours

- 10% if detorsion occurs at 24 hours

- approaching 0% if detorsion is delayed greater than 24 hours

Epididymitis

- 5th most common urologic diagnosis ages 18-50

- approx 600,000 medical visits/yr in USA

- retrograde passage of infected urine from prostatic urethra to

epididymis via ejaculatory ducts and vas deferens

- orchitis in 20-40% of cases

- complications of acute epididymitis and epididymo-orchitis include

following:

- scrotal abscess and pyocele

- testicular infarction

- chronic epididymitis and orchalgia

- infertility secondary to inflammation or epididymal duct

obstruction

- testicular atrophy with resulting hypogonadotropic hypogonadism

- cutaneous fistula

Testicular Trauma

- blunt trauma- majority

- penetrating trauma

- testicular rupture- urologic emergency; more than 80% of ruptured

testes can be saved if surgery is performed within 72 hours

- blunt testicular injuries can be managed either medically or surgi-

cally, depending on the clinical presentation

- 2 factors allow protection from minor external trauma

- physiologic hydrocele- testis slides freely scrotal sac

- suspended by spermatic cord allows free movement

- US/CDU valuable for diagnosis and staging testicular injuries

- tunica albuginea disruption diagnostic of testicular rupture

- direct visualization of testicular fracture line rare- in approx 17% pts

- other findings- scrotal wall thickening, hematocele, testicular

hematoma

Conclusions

- US should be the first imaging modality to evaluate the acute

scrotum

- Use highest frequency transducer possible

- Include CDU (Power Doppler as needed; include spectral Doppler

especially infection)

T16-14-IN07

Image Fusion of the Kidney

Michel Claudon

Radiologist, University of Lorraine, Nancy, France

Image fusion of kidney is now currently used by increasing teams to

facilitate the realization of second-row ultrasound (US) examination in

complex cases, when contrast-enhanced ultrasound (CEUS), guided bi-

opsy or interventional procedure is required. Fusion is usually obtained

using CT series of images, generally after contrast-injection, but T2

-weighted sequences or post-Gd T1-weighted series are more commonly

considered. Fusion can be made using various fusion protocols, which

require some training phase. Transfer of significant images from

PACS to the Ultrasound equipment is a point of attention. Examples

of various pathological cases of complex cystic lesions, tumors, vascular

pathologies will be presented to illustrate the interest of the technique.

T16-14-IN08

New Role of Transrectal Ultrasound Guided

Prostate Biopsy

Osamu Ukimura

Department of Urology, Kyoto Prefectural University of Medicine

Recent efforts towards the earlier detection of prostate cancer (PCa)

have resulted in the discovery of earlier, smaller-volume, lower-grade

PCa that are often described as clinically insignificant, with a 10-yr rela-

tive survival rate comparable to the general population. However, there

is still underdiagnosis of high-risk PCa. In contrast, overdetection occurs

in patients found to have PCa, and the possibly consequent overtreat-

ment is one of the main concerns in prostate oncology. The role of pros-

tate biopsies has changed. Their importance has evolved from pure

cancer detection to assisting clinical patient management. Biopsy as a

critical part of active surveillance protocols emphasises the necessity

of reproducible and standardised staging and grading strategies. The his-

torical likelihood of missing clinically significant cancers because of

sampling error during random prostate biopsy. Nowadays, the image-

guided targeted biopsy has been essential in prostate biopsy.

T16-14-IN09

Multiparametric Ultrasound Performs as well as

Multiparametric MRI for Prostate Cancer on Initial Biopsy

Pat Fulgham

Department of Urology, Texas Health Presbyterian Dallas, Dallas, Texas

The current enthusiasm for multiparametric MRI (mpMRI) in the

management of prostate disease is based on excellent anatomic detail

and the ability to characterize tissue based on water diffusion and blood

flow. Systems of mpMRI/ultrasound fusion of images have been devel-

oped to attempt to improve the diagnostic accuracy of biopsy for prostate

cancer. For the initial biopsy of a patient thought to be at risk for prostate

cancer, multiparametric ultrasound (mpUS) performs as well as mpMRI

in terms of the positive biopsy rate (66.5%) and clinically significant dis-

ease detection (12.7%). Careful selection of patients, meticulous attention

to ultrasound technique and biopsies targeted to ultrasound abnormalities

(not exclusively changes in echogenicity) are critical to achieving optimal

results. Systematic biopsy, without attention to sonographic abnormal-

ities, is not an optimal technique. The results of such biopsies are not valid

for comparison to mpMRI-targeted biopsies.

T16-14-IN10

Erectile Dysfunction: Ultrasound Assessment and

1600 Patients Results

Leandro Fern�andez, MD

Laboratorio de Ecograf�ıa Avanzada. Instituto M�edico La Floresta,

Caracas, Venezuela

Erectile Dysfunction (ED) is the impossibility to achieve and/ maintain

sufficient erection to have satisfactory and fulfilling sex intercourse for both

partners. ED affects a high number of men around the World, with signif-

icant impact on sexual function and quality of life. The erection is the phe-

nomenon of penile erectile tissue vasodilation, mediated by complex
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interactions between the central nervous system, the arterial and venous

systems and the axis hypothalamus-pituitary-gonadal. The main source

of blood supply of the penis is through the internal pudenda artery, a branch

of the internal iliac artery. The pudendal artery becomes the common penile

artery, which is divided into three branches - dorsal, bulbourethral and cav-

ernosal. For a proper assessment, we recommend to follow these require-

ments: space with appropriate privacy, provide a detailed explanation to

the patient, obtain informed consent, use of B-mode, Color Doppler and

spectral analysis display, intracavernous injection of vasoactive drugs (i.e.

Alprostadil), serial arterial velocity measurements, 5-10-15-20-30 min. It

is necessary to document the five hemodynamic phases and measure the

systolic and diastolic velocities in the cavernosal arteries. The normal

peak systolic velocity (PSV) is equal or greater than 30 cm/s and the end

diastolic velocity (EDV) is equal or less than 5 cm in the cavernosal arteries.

The dorsal vein of penis has vmax less than 5 cm/s. Men with arteriogenic

ED demonstrate PSV , 25 cm/s, with 100 % sensitivity and 95 % speci-

ficity. Venoocclusive dysfunction shows PSV 25 cm/s or greater with a

persistent EDV.5 cm/s, with a sensitivity of 90 % and specificity of 56

%, in the setting of venous leak. Ultrasound is a valid method of assessing

for arterial insufficiency and venoocclusive dysfunction.

T16-14-IN11

Doppler in Renovascular Hypertension

Leandro Fern�andez, MD

Laboratorio de Ecograf�ıa Avanzada. Instituto M�edico La Floresta,

Caracas, Venezuela

Renovascular Hypertension is a curable cause of systemic hyperten-

sion. Therefore, its early detection is considerably important. This dis-

ease is the most frequent origin of secondary hypertension in

specialized reference centers.

Color Doppler, Power Doppler and CEUS (Contrast-enhanced ultra-

sound), have made possible a precise study of renal circulation.

In the assessment of the renal artery, it is necessary tomeasure the flow

velocity. Therefore, it is very important to adequately place the volume

sample into the vessel, in addition to an accurate adjustment of its angle

less than 60�. Nowadays, the assessment of the renal artery has become

a feasible procedure in most cases. If we get normal results, there is no

need for further explorations. Conversely, if we get adverse results in an

experienced vascular laboratory, it is vital to continue directly with an

angiography in order to solve alterations using endovascular procedures

such as angioplasty, the placement of stents or radiofrequency.

The typical sonographic findings in hypertension caused by stenosis

of the renal artery are:

1. - Generally, the affected kidney presents a reduced size. However,

there are cases where size is normal.

2.- Increasing of systolic peaks, equal to or greater than 200 cm/s in

the stenosis site. With Color Doppler, the phenomenon of aliasing in the

stenosis site (and in the immediately distal area) can be clearly observed.

3. - Parvus-tardus pattern in the post-stenotic segment, in severe ste-

nosis cases.

4. - RAR . 3.5; AI , 3.0 m/sec2 and AT . de 100 ms.

5. - Absence of detectable flow in kidneys smaller than 9 cm. is an

indication of a total occlusion.

Free Paper

OPT16-001

Multiparametric Quantitative Ultrasound Imaging

to Assess Chronic Kidney Disease

Jing Gao,1 Alan Perlman,2 Safa Kalache,2 Surya Seshan,2

Lindsey Smith,3 James Chevalier1

1Department of Radiology, Weill Cornell Medicine, Cornell University,

United States, 2Rogosin Institute, Weill Cornell Medicine, Cornell

University, 3Department of Pathology, Weill Cornell Medicine, Cornell

University

Objectives: To evaluate the value of multiparametric quantitative ultra-

sound imaging (QUI) in assessing chronic kidney disease (CKD) using

kidney biopsy pathology as the reference standard.

Methods: We prospectively measured multiparametric QUI markers

with grayscale, spectral Doppler, and ARFI imaging in 25 patients

with CKD prior to their kidney biopsies and in 10 healthy volunteers.

Based on all pathology (glomerulosclerosis, IF/TA, arteriosclerosis,

edema) scores, 25 CKD patients were classified into mild (no grade 3

and , 2 of grade 2) and moderate to severe (at least 2 of grade 2 or 1

of grade 3) CKD groups.Multiparametric QUI in the study included kid-

ney length, cortical thickness, pixel-intensity, parenchymal shear wave

velocity (SWV), intrarenal artery PSV, EDV, and RI. We tested the dif-

ference in QUI parameters among mild CKD, moderate to severe CKD,

and healthy controls using ANOVA, analyzed correlations of QUI pa-

rameters to kidney pathology and to eGFR using the Pearson correlation

coefficient, and examined the diagnostic performance of QUI parame-

ters in determining moderate CKD and eGFR ,60 using ROC curve

analysis.

Results: There were significant differences in cortical thickness,

pixel-intensity, PSV, and EDV among the 3 groups (all p, 0.01).

Among QUI parameters, the top AUROCs of PSVand EDV for deter-

mining pathologic moderate CKD were 0.88 and 0.97, and for eGFR

,60 were 0.76 and 0.86, respectively. Moderate to good correlations

were found for PSV, EDV, and pixel-intensity to pathology score

and eGFR.

Conclusions: PSV, EDV, and pixel-intensity are valuable in determining

moderate CKD. The value of SWV in assessing CKD needs further in-

vestigation.

OPT16-002

Resistivity and Pulsatility Index in Diabetic

Nephropathy: A Phoenix Bird?

Cristian Nicolae Chiril�a,1 Paula Maria Chiril�a,1

Mirela Liana Gliga,2 Daniela Maria Podeanu,3

Adriana Gomotârceanu,4 Claudia Cozma,5

Sanda Voicu,6 Imola Torok7

1Department of General Medicine, University of Medicine and

Pharmacy Targu Mures, Romania, 2Department of Nephrology,

University of Medicine and Pharmacy Targu Mures, Diaverum Dialysis

Center, 3Department of Radiology, Emergency County Hospital Targu

Mures, 4Department of Internal Medicine, Topmed Medical Center

TarguMures, 5Department of General Practice, TopmedMedical Center

Targu Mures, 6Department of Pediatrics, University of Medicine and

Pharmacy Targu Mures, 7Department of Internal Medicine, University

of Medicine and Pharmacy Targu Mures

Objectives: Resistivity index (RI) and pulsatility index (PI) are impor-

tant Doppler ultrasound (US) parameters for the evaluation of intrarenal

hemodynamics. We compared the results of color Doppler parameters

RI and PI in type 2 diabetic nephropathy (DN) with hypertensive

(HT) patients with proteinuria and tried to assess the risk for the progres-

sion of the disease.

Methods: 141 patients with DN stages 3-4 and 46 hypertensive patients

with proteinuria values 300-500mg/24h were examined by color Doppler

US in both kidneys and RI and PI were measured in interlobar arteries on

three levels for each kidney and a mean was calculated. US examinations

were made with the same device and by the same examiner.

Results: Mean RI values were: 0.71 for ND group (SD50.06 95%CI),

0.66 for HT group (SD 0.06 95%CI); t-test was highly significant
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(p,0.05). Mean PI values were: 1.27 for ND group (SD5 0.33 95%CI),

1.04 for HT group (SD 5 0.24), t-test was also highly significant with

values under 0.05. Cut-off values for RI in incipient DN were above

0.72. PI values were higher with age in diabetic patients. Pi and RI

were highly significant in case of patients with more than 5 years

from the onset of diabetes.

Conclusions: RI can be considered a suggestive parameter for the pres-

ence of DN. PI alongside RI correlated with the duration of diabetes, age

and incipient DN. The Doppler US examination is difficult but objective

measurements are still to be developed.

OPT16-003

The Relationship between Kidney Shear Wave

Speed Measured Using the Elastpq Technique and Different

Biomarkers of Chronic Kidney Disease

Flaviu Bob,1 Iulia Grosu,1 Ioan Sporea,2 Romulus Timar,3

Alina Popescu,2 Roxana Sirli,2 Georgeta Bujor,4 Ligia Petrica,1

Adalbert Schiller1

1Department of Nephrology, University of Medicine and Pharmacy

‘‘Victor Babes’’ Timisoara, Romania, 2Department of Gastroenterology

and Hepatology, University of Medicine and Pharmacy ‘‘Victor Babes’’

Timisoara, 3Department of Nutrition and Metabolic Diseases,

University of Medicine and Pharmacy ‘‘Victor Babes’’ Timisoara,
4Department of Biochemistry, University of Medicine and Pharmacy

‘‘Victor Babes’’ Timisoara

Objectives: The present study aims to find a relationship between kid-

ney shear wave speed (KSWS) measured using Elastography Point

Quantification (ElastPQ) and different biomarkers of chronic kidney

disease (CKD): a tubular injury marker- kidney injury molecule-1

(KIM-1), a marker of interstitial inflammation- urinary monocyte che-

moattractive protein 1 (MCP1), markers of fibrogenesis- connective tis-

sue growth factor (CTGF), and soluble Klotho, that inhibits fibrogenesis,

as a pleiotropic effect.

Methods:Our study included 38 patients (mean age 56.5+/-16.12 years;

19 female, 19 male) with diabetic kidney disease. In all patients KSWS

was measured using ElastPQ (Philips Affinity) and median values of 5

valid KSWS measurements were calculated and expressed in meters/

second (m/s). In all patients we assessed renal function- glomerular

filtration rate (eGFR), and using an ELISA method, serum levels of:

KIM-1, CTGF, klotho, and urinary levels of MCP1.

Results: We obtained a mean KSWS of 0.98+/-0.40 m/s (right kidney)

and 0.90+/-0.37 m/s (left kidney). KSWS was significantly lower in

male vs. female subjects (0.77 vs. 1.02 m/s, p50.05), and in patients

with eGFR , 60ml/min (0.8 vs. 1.1 m/s, p50.05). KSWS showed

also a decrease with age (r5-0.53, p50.0009). We found a statistically

significant correlation of KSWS with urinary MCP1 (r50.34, p50.05),

and with the level of sKlotho (r50.56, p50.03), but no correlation with

CTGF and KIM-1.

Conclusions: Our study shows that KSWS is decreased in advanced

stages of CKD, and this decreased levels are associated to reduced inter-

stitial infiltration (urinary MCP1) and probably to increased interstitial

fibrosis (low soluble Klotho).

OPT16-004

Pitfalls in Kidney Ultrasonography: Rare Diseases

Paula Maria Chiril�a,1 Cristian Nicolae Chiril�a,1

Mirela Liana Gliga,2 Daniela Maria Podeanu,3

Adriana Gomotârceanu,4 Sanda Voicu,5 Claudia Cozma,6 Imola Torok7

1Department of General Medicine, University of Medicine and

Pharmacy Targu Mures, Romania, 2Department of Nephrology,

University of Medicine and Pharmacy Targu Mures, Diaverum Dialysis

Center, 3Department of Radiology, Emergency County Hospital Targu

Mures, 4Department of Internal Medicine, Topmed Medical Center

Targu Mures, 5Department of Pediatrics, University of Medicine and

Pharmacy Targu Mures, 6Department of General Practice, Topmed

Medical Center Targu Mures, 7Department of Internal Medicine,

University of Medicine and Pharmacy Targu Mures

Objectives:Ultrasonography (US) is well known to improve the quality

of the clinical diagnosis due to its rapidity, repeatability and non-invasiv-

ity. While the physician is accustomed to frequent diseases, rare condi-

tions may not be recognized. Our aim is to describe US images in rare

kidney diseases and discuss some diagnostic implications in the detec-

tion of these pathologies.

Methods: We analyzed the morphological US aspects in patients from

the Nephrology Department of the Mureş County Clinical Hospital dur-

ing a period of ten years. We performed a routine abdominal US for all

cases. The examination was made with various US devices. The final

positive diagnosis was made by clinical or other imaging modalities.

Results:We found 19 patients (0.095% of the total investigations) with

specific clinical presentations and suggestive US imaging for rare renal

diseases: 6 cases with medullary sponge kidney, 2 with persistence of

fetal lobulation, 2 cases with hydatid cyst, 2 HIV associated nephropa-

thies, one post-biopsy arterio-venous fistula, 2 cases with tuberous scle-

rosis complex, one case with superior renal artery branch stenosis, one

rare mixed urothelial and sarcomatous tumor and two rare images in

renal tuberculosis. For each case we described the US appearance and

discussed the pitfalls that may lead to misdiagnosis.

Conclusions: US is an important investigation in urology and

nephrology. Being aware of rare diseases or rare US images is important

in order to establish the final positive diagnosis and avoid unnecessary

invasive and expensive procedures.

OPT16-005

Urinary Tract Tuberculosis and Its Ultrasound

Findings

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: To describe the urinary tract tuberculosis and its ultrasound

findings.

Methods: This cross sectional study was conducted at Emma Poeradir-

edja Hospital Bandung, from August 21, 2008 to January 28, 2012. All

peritoneal dry type tuberculosis patients with history of recurrent flank

pain, frequent urination, dysuria, urine positive PCR Mycobacterium

tuberculosis, positive tuberculin test, negative urine culture of other

microorganism, lymphocytosis, high erythrocyte sedimentation rate

were examined with ALOKA-Prosound-SSD3500 by one certified ultra-

sound internal medicine doctor.

Results: N5 34, 5-77 years, mean 47.4. 23(68%) female and 11(32%)

male. The kidneys: sizewere 7.9-11.8 cm (mean 10.3) length and 3.3-5.9

cm (mean 4.06) width, irregular parenchymal thickness between 1-2.8

cm (mean 1.4). In the affected area: irregular renal surface, poor differ-

entiation of capsule, cortex, and pyramids as well as ill defined of sinus

echo pattern, hypoechodensity and hypovascularisation in addition of

some irregular oval/round lesions (patchy echogenic non- shadowing

with an irregular rim of lower echodensity) with diameter of 0.7-2.1

cm (mean 1.4). There were 3 (10%) pelvicaliectasis, 7 (23%), complex

cysts and 3 (10%) nephrolithiasis, The urinary bladder: irregularly focal

or diffuse bladder mucosal wall thickening (5.0-11.4 mm) in addition of

some irregular oval/round lesions (patchy echogenic non-shadowing

with an irregular rim of lower echodensity) within the thickening wall

of the bladder. 2 (7%) were pyuria, 2 (7%) urinary retention, 1 (3%) ves-

icolithiasis. Ureteric jets were normal.

Conclusions: Urinary tract tuberculosis and its ultrasound findings

showed various chronic manifestations.
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OPT16-006

Urethral Diverticula in Women: Comparison of

Ultrasound and Magnetic Resonance Imaging

Xia Wang, Chaoran Dou, Yulin Yan, Bing Hu, Tao Ying

Department of Ultrasound in Medicine, Shanghai Sixth People’s

Hospital, China

Objectives: The objective was to compare the effectiveness of ultra-

sound and magnetic resonance imaging (MRI) in evaluating and diag-

nosing the female urethral diverticulum (UD).

Methods:We performed a (cohort) study of 18 women who underwent

both ultrasound and magnetic resonance imaging for periurethral cystic

lesions preoperatively. All these patients underwent surgical excisions

within 1 month after the imaging and 14 women had UDs. Clinical

manifestation, images and surgical technique about the UD patients

were considered.

Results: Mean patient age was ? years (age range, ?-?years) and the

principle presentations were ? (%), ?(%), and ?(%). The number of

UDs detected during surgery, ultrasound examination and MRI were

16, 14(%) and 14(%) separately, with 7, 6 and 6 simple UDs and 9, 8

and 8 complex UDs. Complex UDs were suggestive of UD diagnosis

on both ultrasound and MRI (% and %). Simple UDs could be effec-

tively differentiated from periurethral cysts with SonoVue on ultrasound

(% vs %). The surgical technique was diverticulectomy with three-layer

closure and no postoperative complication happened.

Conclusions: Both ultrasound and MRI could effectively diagnose the

female UDs, with sensitivity of % and % separately. Complex urethral

cystic lesions could be diagnosed as UDs without the need of further ex-

amination with % confidence.

OPT16-007

Intraoperative Ultrasound during Robot-Assisted

Laparoscopic Partial Nephrectomy (RAPN)

Takeshi Nomura, Fumiya Hongo, Yuta Inoue, Masatomo Kaneko,

Masatsugu Miyashita, Atsuko Fujihara, So Ushijima, Koji Okihara,

Osamu Ukimura

Department of Urology, Kyoto Prefectural University of Medicine,

Japan

Objectives: Prolonged warm ischemia time (WIT) results in irreversible

trauma to the kidney. Robot-assisted partial nephrectomy (RAPN) has

demonstrated shorter WIT compared to conventional laparoscopic par-

tial nephrectomy (LPN). In our hospital, RAPN was introduced in

March 2014.We assessed the benefit of intraoperative ultrasound during

RAPN.

Methods:RAPNwas performed in 54 patients betweenMarch 2014 and

March 2017. They consisted of 43 males and 11 females. The right kid-

ney was affected in 28 patients, and the left kidney in 26. The mean tu-

mor diameter was 24.5 mm (11-57). The mean R.E.N.A.L. nephrometry

score was 6 (4-10). We used the da Vinci Si system. ARIETTA� (Hita-

chi medical) or ProART� (bk medical) robotic probewas used for intar-

aoperative ultrasound. The TilePro�was selected to observe the images

on the robotic console, which allowed simultaneous vision of both the

operative field and the ultrasound images.

Results: The median console time was 163 minutes (94-301). The me-

dian warm ischemic time was 19 minutes (0-39). Furthermore, selective

renal artery clamping was performed in 24 patients and off-clamp in 1

patient. There were no intraoperative complications. In 1 case, intrao-

perative ultrasound clearly revealed 4mm tumor touched to main tumor.

Intraoperative ultrasound was helpful for exact excision for en bloc

resection of tumors.

Conclusions: RAPN could be safely introduced. Intraoperative ultra-

sound allowed accurate excision with sparing of normal parenchyma

in RAPN.

OPT16-008

MR/US Image-Fusion Targeted Biopsy for

Diagnosis of Clinically Significant Prostate Cancer

Masatomo Kaneko, Yasuhiro Yamada, Takeshi Nomura,

Masatsugu Miyashita, Fumiya Hongo, Kazumi Kamoi, Koji Okihara,

Osamu Ukimura

Department of Urology, Kyoto Prefectural University of Medicine,

Japan

Objectives:Recent reports suggest the multi-parametric magnetic-reso-

nance image (MRI) for prostate have high accuracy to visualize the clin-

ically significant cancer (CSCa). The utility of MR/US image-fusion

targeted biopsy (MRUS-TB) has been reported using computer-software

assisted elastic image-fusion system (Koelis). The aim of this study is to

report our experience of MRUS-TB for diagnosis of prostate cancer.

Methods: A retrospective review of total 262 consecutive patients with

age of 69 y.o. (37-88), and PSA of 7.1ng/ml (4.0-19.8), who had pre-bi-

opsy MRI with suspicious lesion for CSCa and underwent combination

of systematic biopsy (SBx) (6 cores) and MRUS-TB (2 cores). Positive

rate of any cancer, positive rate of CSCa, Gleason score (GS), and

maximum cancer core length (MCCL) were compared between SBx

versus MRUS-TB. The CSCa was defined as GS6 cancer with

MCCLS5mm or any cancer with GSS7.

Results: Overall, the positive rate of any cancer per patients was 61%

(160/262) in SBx vs. 79% (207/262) in MRUS-TB (p,0.0001); and that

of CSCa per patients was 46% (120/262) in SBx vs. 70% (181/262) in

MRUS-TB (p,0.0001). Positive rate of any cancer per core was 21.7%

(330/1523) in SBx vs. 68.6% (406/592) in MRUS-TB (p,0.0001), and

that of CSCa per core was 12.7% (193/1423) in SBx vs. 60.3% (357/

592) in MRUS-TB (p,0.0001). Distribution of Gleason score (6/7/8/9/

10) was 59/71/23/6/1 in SBx vs. 48/105/36/15/2 (p50.005). MCCL was

5mm (0.5-16) in SBx vs. 8mm (1-19mm) in MRUS-TB (p,0.0001).

Conclusions: MRUS-TB was associated with higher detection rate of

CSCa than SBx.

OPT16-009

Novel Dosimetric Criteria for Salvage Permanent

Brachytherapy (LDR) based on 3D-Cancer Mapping

Using Trus

Masatsugu Miyashita, Koji Okihara, Yasuhiro Yamada,

Masatomo Kaneko, Takeshi Nomura, Fumiya Hongo, Kazumi Kamoi,

Osamu Ukimura

Departments of Urology, Kyoto Prefectural University of Medicine,

Japan

Objectives: Brachytherapy is the first-line treatment for low-risk and

selected intermediate-risk prostate tumors. Recently, salvage permanent

brachytherapy (SPB) is one of non-surgical treatment option in recurred

men after external beam radiation therapy (EBRT).Whole gland salvage

brachytherapy has demonstrated acceptable oncological outcomes;

however, it can have Grade3-4 genitourinary and gastrointestinal toxic-

ities. We have started SPB in men who recurred after EBRT using 3D-

Cancer mapping obtained from MRI-TRUS fusion targeted/systematic

biopsy technique (Fusion-B). In this study we introduce the novel dosi-

metric criteria for SPB based on 3D-cancer mapping under the permis-

sible biological effective dose.

Methods: In 13 patients who develop recurrent prostate tumors after

EBRT, we have started performing permanent salvage brachytherapy

based on three dimensional cancer mapping data obtained from MRI

TRUS fusion biopsy examinations. Parameters in determining dosi-

metric planning are as follows; Gleason score (GS) in Fusion-B, 2)

Number of positive cores in target (1-2 cores) as well as systematic (8

cores) biopsies, 3) Positive core(s) located in targeted alone/ hemi/ bi-
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lateral lobes ? Prescribed dose to the target lesion, rV100 and uD90were

planned . 160Gy, 0% and ,165Gy respectively.

Results:After a median follow-up period of 33 months, biocemical fail-

ure occurred in 2 patients . No Grades 3 and 4 complication developed.

Conclusions: Although focal salvage brachytherapy is not an estab-

lished technique, in cases of post EBRT recurrent prostate cancer, it

might offer a way of reducing the frequency of toxicities while maintain-

ing similar treatment outcomes compared with whole gland therapy.

OPT16-010

Ultrasound Findings of Penile Paraffinoma from

Self-Injection of Mineral Oil Material: Clinical Presentation

and Histo-Pathological Correlation

Hing Leong, Gervais Wansaicheong, Joe Francis, Wey Chyi Teoh

Department of Radiology, Changi General Hospital, Singapore

Objectives: Penile augmentation via foreign body injection is a practice

prevalent in some cultures in South East Asia. In recent years, we have

noticed an increasing trend in patients who presented with self-injection

of a mineral oil material that was sold as a traditional topical remedy.

Most presenting patients usually present months to years after the initial

injection rather than acutely, with symptoms of pain, swelling and rarely

ulceration. Ultrasound is usually used for diagnosis and pre-surgical

planning. Many patients may not be forthcoming with their history

and are evaluated as cases of suspected cellulitis/infection before further

imaging reveals the true etiology of their complaint.

Methods:Review of typical sonographic findings, complications, histo-

pathological correlation and current literature.

Results: Typical ultrasound findings of symptomatic patients include

marked thickening of subcutaneous tissue in the penile skin. There is

usually increased echogenicity although the homogeneity can vary.

Discrete globules presenting as palpable nodules are sometimes identi-

fied. Thematerial can spread along the subcutaneous tissue plane, result-

ing in ‘‘metastatic’’ deposits distant from site of injections; in areas such

as scrotum, perineum and abdominal wall. Complications such as severe

deformity or necrotizing fasciitis have been documented. Resected his-

tological specimens demonstrate the presence of diffuse lipo-granulo-

matous reaction, which supports the ultrasound observations.

Conclusions: Penile paraffinoma from self-injection of mineral oil sub-

stance are not uncommon. Ultrasound has been used for diagnosis and

pre-surgical evaluation of presenting patients. The evaluating physician

should be familiar with the typical imaging findings.

Poster Session

PPT16-001

Churg-Strauss Syndrome Involving Testis and

Epididymis

Yong Soo Kim, Young Seo Cho, Sang Hyeok Lim

Departement of Radiology, Hanyang University Guri Hospital, South

Korea

Objectives: Churg-Strauss syndrome (CSS), or allergic granulomatous

angiitis, is a rare syndrome that affects small- to medium-sized arteries

and veins. CSS involves mainly lungs, skin, nerves, and gastrointestinal

tract. Here, we report a case of CSS involving testis.

Methods: A 47-year-old male presented with painful left scrotal

swelling. Scrotal ultrasonography shows diffuse enlargement of left

epididymis with several cysts and prominent left scrotal wall thickening,

and increased vascularity in left epididymis and both testicle.

Results: He was treated with antibiotics and analgesics under impres-

sion of epididymitis for 4 weeks. Scrotal pain was constant and follow

up ultrasonography shows fluid collection in left scrotal sac.

Conclusions: So, left orchiectomy and epididymectomy was perfomed

and pathological analysis reveals Churg-Strauss syndrome involving left

testis.

PPT16-002

Diagnostic Evaluation of Wunderlich Syndrome in

Chronic Kidney Disease by Point-of-Care Ultrasonography

Wei-Wen Chang,1 Sheng-Wen Ko,1 Chien-Lu Lu,1 Yu-Tzu Tsao2

1Division of Nephrology, Department of Internal Medicine, Taoyuan

General Hospital, Ministry of Health andWelfare, Taiwan, 2Department

of Critical Care Medicine, Taoyuan General Hospital, Ministry of

Health and Welfare

Objectives: Wunderlich syndrome is a rare condition, which means

spontaneous non-traumatic renal hemorrhage confined to the subcapsu-

lar or perirenal space. It usually presents as acute flank or abdominal

pain. Computed tomography (CT) is currently the best method for diag-

nosis and further survey of possible etiology. We report a bed-ridden pa-

tient with right urothelial carcinoma who had unexpectedly rapid

deterioration of renal function after admission. Bedside point-of-care ul-

trasonography provides excellent diagnostic performance.

Methods: Case report and literature review.

Results: A 84-year-old female who had right urothelial carcinoma

complicatedwith right hydronephrosis status post right double J catheter

implantation was admitted due to urinary tract infection. During hospi-

talization, acute deterioration of renal function in the presence of

chronic kidney disease developed. Point-of-care ultrasonography

showed a hypoechoic lesion surrounding the cortical surface of right

kidney. Further abdominal CT disclosed right perirenal hematoma,

consistent with Wunderlich syndrome.

Conclusions:Ultrasound is a non-invasive, convenient and reliable tool

for expeditious evaluation of perirenal hematoma/hemorrhage. In terms

of CT scan-related contrast-induced nephropathy, this approach pro-

vides comparative effectiveness and safety in early diagnosis of Wun-

derlich syndrome.

PPT16-003

Follow-Up Result of the Atypical Small Acinar

Proliferation (ASAP) on Trus-Guided Prostate Biopsy

Mi Hyun Kim

Department of Radiology, Asan Medical Center, South Korea

Objectives: To report the follow-up result of atypical small acinar pro-

liferation (ASAP) on trans-rectal ultrasonography (TRUS)-guided pros-

tate biopsy.

Methods:We reviewed patients that underwent TRUS-guided prostate

biopsy and were diagnosed as ASAP between 2005 and 2015 at a sin-

gle institution. The patients with ASAP on initial or repeated biopsy

were all included. Clinicopathologic features including prostate-spe-

cific antigen (PSA), PSA density, presence of cancer, number of

involved cores, and Gleason score on pathologic specimen were

analyzed.

Results: A total of 64 patients had ASAP on initial or repeated biopsy

specimen. 22 (34%) were diagnosed with cancer on the following pros-

tate biopsy, 3 (5%) with high-grade prostatic intraepithelial neoplasia,

and 39 (61%) with benign pathology. The mean PSA and PSA density

were not statistically higher among patients subsequently diagnosed

with prostate cancer (PSA: 6.2 vs 5.5, p50.65; PSA density 0.17 vs

0.14, P50.24). Of those diagnosed with subsequent prostate cancer,

17/22 (77%) had Gleason score of 7 or 8.

Conclusions: 34% of patients with ASAP were subsequently diagnosed

with prostate cancer on the following biopsy, and 77% of prostate cancer

had high-grade disease (Gleason score, 7-8). These findings suggest that

following biopsy must be performed of patient with ASAP.
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PPT16-004

Lower Pelvicalyceal Transitional Cell Carcinoma of

Right Kidney Mimicking a Peripelvic Cyst on Renal

Ultrasound

Jenn-Yeu Wang,1 Yi-Chin Chang,2 Mu-Jung Kao,3 Chung-Ming Lo4

1Department of Medicine / Nephrology, Taipei City Hospital, Taiwan,
2Department of Anatomical Pathology, Taipei City Hospital, Zhongxiao,
3Department of Rehabilitation, Taipei City Hospital, Zhongxiao,
4Graduate Institute of Biomedical Informatics, TMU

Objectives: Transitional cell carcinoma of the kidney is an ominous con-

dition, compared with benign renal cysts. The diagnosis is usually made

by pathological examination of the specimen. The pelvicalyceal hypoe-

choic lesion onultrasound combinedwith hematuria, flank pain andurine

atypical transitional cells should raise the suspicion of possible malig-

nancy. The differentiation between hemorrhagic or infected benign cysts

andmalignant hypoechoic lesions of the kidney on the renal ultrasound is

a diagnostic challenge.We presented amale patient diagnosedwith urine

cytology, renal ultrasound, enhanced multidetector computerized to-

mography, ureterocystoscopic biopsy, and then surgical intervention.

Methods: Case report and literature review.

Results: This 73-year-old gentleman presented to Taipei City Hospital,

Zhongxiao Branch with right flank soreness and hematuria on August

12, 2016. Urine cytology revealed the presence of atypical transitional

cells. The renal ultrasound revealed a hypoechoic lesion at B mode ex-

amination and hypovascular lesion at color Doppler examination (Fig 1a

and Fig 1b). Enhanced multidetector computerized tomography showed

bilateral renal cysts, chronic cystitis, enlargement of prostate gland and

2 filling defects in the lower pelvicalyceal areas (Fig 2a and 2b). The

pathological findings of preoperative ureterocystoscopic biopsy showed

low differentiated papillary transitional cell carcinoma of the lower pel-

vicalyceal system of right kidney (Fig 3), which arranged in papillary

structure with mild to moderate nuclear atypia and showed no stromal

invasion in this specimen.

Conclusions: We highlighted that pelvicalyceal hypoechoic lesions

combined with hematuria, flan pain and urine atypical transitional cells

should be evaluated further for possible malignancy.

PPT16-005

Retrospective Comparison of Renal

Ultrasonographic and Clinical Findings in

Patients with Rhabdomyolysis

Jae Joon Chung, Eun Suk Cho

Department of Radiology, Gangnam Severance Hospital, South Korea

Objectives: To retrospectively compare the ultrasonographic and clin-

ical findings between two groups with abnormal and normal ultrasono-

graphic findings of kidneys who clinically diagnosed as

rhabdomyolysis.

Methods: A total of 78 patients were divided into two groups: A group

with abnormal renal ultrasonographic findings and B group with normal

renal ultrasonographic findings. Blood urea nitrogen, creatinine, potas-

sium, prothrombin time, activated partial thromboplastin time (aPTT),

creatine kinase, myoglobin in serum and urine, dark urine and micro-

scopic hematuria were assessed, which were checked within 3 days

before or after renal ultrasonography. All data were statistically

analyzed using student’s t-test or Mann-Whitney U test.

Results: The most common cause of the rhabdomyolysis in this study

was intense exercise, followed by general weakness, muscle ache,

intense shivering from generalized tonic seizure, drug intoxication,

burn, and operation or trauma, etc. On renal ultrasonography of group

A (n526; M:F519:7; mean age, 48.7 years), both kidneys show

enlarged size, increased cortical thickness and diffusely decreased

cortical echogenicity, suggestive of acute and diffuse renal disease.

Group A showed elevated blood urea nitrogen, creatinine, potassium,

and prolonged aPTT compared with those in Group B (n552;

M:F536:16; mean age, 41.6 years), which were statistically significant

(p value, 0.01). Other parameters including prothrombin time, creatine

kinase, myoglobin in serum and urine, dark urine and microscopic he-

maturia showed no statistical difference between two groups.

Conclusions:The patients with elevated blood urea nitrogen, creatinine,

potassium, and prolonged aPTT showed the renal ultrasonographic find-

ings of acute and diffuse renal disease, but other parameters showed no

statistical difference between two groups with rhabdomyolysis.

PPT16-006

Role of Ultrasound in the Diagnosis of Mesh

Migration into the Urinary Bladder after Inguinal

Hernia Repair: A Rare Case Report

Chian-Shiung Lin, Chih-Cheng Lu

Division of Urology, Department of Surgery, Chi Mei Medical Center,

Liouying, Taiwan

Objectives: Mesh migration to adjacent organs after inguinal hernia

repair is an unusual complication. Herewe present a case of male patient

with meshmigration into bladder presentingwith acute urinary retention

one month following right inguinal hernia repair, and the definite diag-

nosis was made with abdominal ultrasound and cystoscopy.

Methods: Case report and literature review.

Results: A 56-year-old man who underwent right inguinal hernia repair

with a mesh one month ago with rare complication of mesh migration

into the urinary bladder.Transrectal ultrasound of prostate revealed

mild enlarged prostate with weights estimated to be around 24.1 milli-

liter. Abdominal ultrasound showed a tubular structure of foreign

body in urinary bladder. Cystoscopy demonstrated a bulge in the right

anterolateral wall with an opening adjacent to it, through which a part

of the mesh could be visualized. Partial cystectomy with excision of

wall containing the mesh was performed.

Conclusions: This case illustrates that abdominal ultrasound can be

used to aid in the diagnosis of mesh migration into the urinary bladder

after inguinal hernia repair.Once mesh migration to the urinary bladder

has been confirmed, surgical plans should be arranged.

PPT16-007

Sonography in Different Practice Guidelines for

Diagnosis of Erectile Dysfunction

Chih-Cheng Lu

Department of Urology, Chi Mei Medical Center, Liouying, Taiwan

Objectives: To assess the role of sonography in different clinical prac-

tice guidelines (CPGs) for diagnosing erectile dysfunction.

Methods: The printed and online materials in CPGs for diagnosis of ED

by Taiwan Urological Association (TUA), European Association of

Urology (EAU), American Urological Association (AUA), and Japanese

Society for Sexual Medicine (JSSM) were reviewed. The focus was on

diagnosis aspect.

Results: The latest versions of CPGs for erectile dysfunction of TUA,

EAU, AUA, and JSSM were available in 2016, 2017, 2011and 2012,

respectively. In TUA, sonographywas not suggested or discussed for pa-

tients diagnosing ED. In EAU, the color Doppler ultrasound was a

recommendation of specific diagnostic imaging study but without detail

procedure. In AUA, sonography or other invasive procedure was not

suggested but with statement of paradigm shift in the evaluation for

ED away from the objective (evidence-based) toward the subjective

(historical). In JSSM, color Doppler ultrasound was recommended

with detailed normal value of maximal peak systolic velocity (.30

cm/sec) and resistance index (0.8) after prostaglandin E1 injection for

vasculogenic ED.
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Conclusions: In this limited review, differences exist in different

CPGs. Sonography is a noninvasive tool but with limited usefulness

based on rating from different CPGs. The study may do some

help in revising the official guideline for evaluation of ED in

Taiwan.

PPT16-008

Ultrasonic Prostatic Evaluation between

Transrectal and Ttransabdominal Routes

Chih-Cheng Lu, Wen-Chou Fan, Chian-Shiung Lin, Chia-Ho Lin,

Tse-Chou Cheng

Department of Urology, Chi Mei Medical Center, Liouying, Taiwan

Objectives: To assess and understand the clinical experience of trans-

rectal and transabdominal prostatic ultrasonic evaluation in a metropol-

itan hospital.

Methods: This is a retrospective chart review study. The patients who

visited urological clinic and received transrectal ultrasound or transab-

dominal prostatic evaluations were enrolled. Different procedural clini-

cians were anticipated.

Results: A total of 74 patients were enrolled. Those patients were for

prostatic biopsy. Mean age of the patients was 70.4 years (ranged 40-

89). Range of PSA was from 0.32 ng/ml to higher than 500 ng/ml.

The number for concurrent transrectal and transabdominal ultrasonic

evaluation was 56. The data of the 56 patients was analyzed retrospec-

tively. In the transrectal route group, range of the prostate volume was

from 14.5 to 96 ml and mean volume was 41.0+/-21.8 ml. In the trans-

abdominal route group, the range of prostate volume was from 16.1 to

136 ml and mean volume was 50.6+/-26.8 ml. Statistic analysis showed

regression R square 0.54.

Conclusions: In this short term retrospective study, selection bias and

variations among performers may contribute to the fair correlation of

evaluating prostate with different modality. Further research is needed

to clarify the relationship.

PPT16-009

Ultrasonographic Appearance of Tumors of the

Testis: Radiologic-Pathologic Correlation

Yong Soo Kim, Young Seo Cho, Sang Hyeok Lim

Departement of Radiology, Hanyang University Guri Hospital, South

Korea

Objectives: Ultrasound of the scrotum is the primary and comfortable

image modality and highly accurate in differentiation between extrates-

ticular and intratesticular, and differentiation between solid and cystic

lesions. We analyzed correlation of sonographic and pathologic finding

of the various testicular tumors.

Methods: The purpose of this exhibit is to correlate the US imaging fea-

tures of tumors of the testis with their pathologic findings. Illustrative

cases will include seminoma, mature teratoma, immature teratoma,

yolk sac tumor, mixed germ cell tumor, leukemia, lymphoma, and Ley-

dig’s cell tumor.

Results:Testicular tumors are divided into two categories; germ cell and

non-germ cell tumor. Those of germ cell origin make up 90% to 95% of

primary testicular tumors and are generally highly malignant. By

contrast, non-germ cell tumors are generally benign.

Conclusions: The typical US imaging features along with the corre-

sponding microscopic and gross pathology can be seen here. Semi-

noma, leukemia, and lymphoma revealed homogeneous hypoechoic

mass. Leydig’s cell tumor, teratoma, and mixed germ cell tumors

contained cystic lesion. Teratoma, yolk sac tumor, and mixed germ

cell tumor contained calcifications. Differential diagnoses will be

presented as well as the role of US imaging in characterization of

these tumors.

PPT16-010

Ultrasound Volume of the Testes in Infertile Men

with Azoospermia

Min Hoan Moon,1 Ju Tae Seo,2 Yi Keong Chun,3

Chang Kyu Sung,1 Jeong Yeon Cho,4 Seung Hyup Kim4

1Department of Radiology, SMG-SNU Boramae Medical Center, Seoul

National University College of Medicine, South Korea, 2Department of

Urology, Cheil General Hospital & Women’s Healthcare Center,
3Department of Pathology, Cheil General Hospital & Women’s

Healthcare, 4Department of Radiology, Seoul National University

College of Medicine, and the Institute of Radiation Medicine

Objectives: The purpose of our study was to assess the usefulness of ul-

trasound (US)-determined testicular volume in the evaluation of the

infertile men with azoospermia.

Methods: Our institutional review board approved this retrospective

study and the need for informed consent was waived. A computer-

ized search, dated from October 2003 to June 2010, generated a

list of 45 infertile men with azoospermia (mean age, 34 years; age

range, 26-44 years) who underwent both scrotal US and testis biopsy.

US-determined testicular volumes were compared between infertile

men with obstructive azoospermia and those with non-obstructive

azoospermia.

Results: Testicular volume for obstructive azoospermia (ranged from

6.4 ml to 26.9 ml, with a median volume of 14.0 ml) was signifi-

cantly larger than those for non-obstructive azoospermia (ranged

from 1.0 ml to 12.8 ml, with a median volume of 6.1 ml) (P ,
.001). Area under the ROC curve for distinguishing non-obstructive

azoospermia from obstructive azoospermia using testicular volume

was 0.91. A cutoff value of less than or equal to 11.4 ml could distin-

guish non-obstructive azoospermia from obstructive azoospermia,

with a sensitivity of 94.1 % (95% CI; 71.3%-99.9%) and a specificity

of 73.3 % (95% CI; 54.1%-87.7%).

Conclusions:US-determined testicular volumecanbehelpful in the differ-

entiation of obstructive azoospermia from non-obstructive azoospermia.

T17. Neurosonology

Symposium

T17-14-IN01

Color-Coded Doppler Flow Imaging in Evaluation

of Diseases of Internal Carotid Artery

Chien Jung Lu, MD

Department of Neurology, En Chu Kong Hospital, New Taipei City,

Taiwan

Color-coded Doppler flow imaging (CDFI) is a convenient tech-

nology to evaluate the condition of carotid arteries. During this lec-

ture, I will present the procedure in examining normal carotid

arteries, and then I will show the CDFI findings of some common

problems of carotid artery, including stenosis of carotid artery,

dissection of internal carotid artery and CDFI finding after carotid

stenting.

Carotid artery is a target of large-vessel atherosclerosis. CDFI is a

technology well suited to evaluate the stenosis caused by atheroscle-

rosis. The severity of carotid stenosis can be shown by Doppler wave-

form and by B-mode ultrasound image. Direct signs of carotid

stenosis consist of area stenosis caused by plaque and increase flow ve-

locity cause by a stenotic lumen. The velocity criteria in grading the ste-

nosis of carotid artery will be reported.

Dissection of internal carotid artery is a less common problem of

this artery. It often leads to tapering stenosis or occlusion. The
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CDFI can show increased external diameter cause by intramural he-

matoma and eccentric flow through a small lumen. These are char-

acteristic CDFI findings in the diagnosis of dissection of internal

carotid artery. Doppler spectrum often shows slow velocity and

high resistant flow pattern.

In patient with symptomatic carotid stenosis, carotid angioplasty

with stenting has been an option of treatment for carotid stenosis.

Its safety and efficacy of stroke prevention have been approved.

Stent does not make artifact in the color-flow image, and therefore

CDFI is the most convenient method to evaluate the post-procedure

condition of carotid artery. With CDFI examination, stent can be

seen, and intra-stent hemodynamic parameter can also be

measured.

T17-14-IN02

Vertebral Artery Ultrasound

Wei-Jen Fu

MacKay Memorial Hospital

Stroke is the fourth leading cause of death in Taiwan accounting

for approximately 12,000 deaths each year of which a significant

percentage may be attributed to ischemic strokes of the posterior

circulation.

Duplex ultrasonography of the vertebral artery is commonly

performed to evaluate patients with cerebrovascular disease. It is

an integral part of extracranial cerebrovascular noninvasive

screening and provides diagnostic clues for subclavian or vertebral

artery stenosis. Although duplex ultrasonography can detect

stenosis greater than 50% with a moderately high sensitivity

(80% range) and an excellent negative predictive value (. 95%),

methods for quantifying the degree of stenosis such as peak systolic

velocity and end-diastolic velocity thresholds are not accepted uni-

versally.

T17-14-IN03

Clinical Applications of Transcranial Duplex Sonography

Disya Ratanakorn, MD, FAIUM, FAAN, Cert. in

Neurosonology (ASN)

Head, Section on Stroke and Neurosonology, Head, Acute Stroke Unit,

Head, Neurosonology Lab, Division of Neurology, Department of

Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol

University, Bangkok, Thailand

Transcranial duplex sonography (TCCD) is a non invasive imag-

ing method for workup of intracranial vasculature, cerebral hemo-

dynamic and brain parenchyma. TCCD can be used in different

phase of stroke from screening in children with sickle cell disease

for primary stroke prevention, acute stroke treatment until planning

for secondary stroke prevention. For ischemic stroke, TCCD is

usually utilized to assess degree of intracranial stenosis, collateral

circulation, and recanalization of occluded artery after thromboly-

sis. Other clinical applications of TCCD are evaluation of

vasospasm in subarachnoid hemorrhage, cerebral venous throm-

bosis, intracranial aneurysm, arteriovenous malformation, brain

tumor, intracerebral hematoma, degenerative disease such as

Parkinson disease, and brain death. The use of ultrasound contrast

enhanced TCCD can examine cerebral perfusion to evaluate final

infarct core and clinical prognosis, and also enhances the ultra-

sound signals in the patients with inadequate or no temporal bone

windows.

TCCD can apply in many patients without definite contraindication

and easily for follow up as much as possible. However, TCCD is oper-

ator dependent and needs some skill in term of technical training and

interpretation of results follow the standard diagnostic criteria to

improve the accuracy of diagnosis.

T17-14-IN04

Clinical Application 2-Monitoring

Vijay K. Sharma

Yong Loo Lin School of Medicine, National University of

Singapore and National University Health System, Singapore

Diagnostic ultrasonography provides clinically relevant infor-

mation about cerebral hemodynamic changes in patients with cere-

brovascular ischemia. The obtained information is often helpful to

the treating physician for establishing or confirming the diagnosis,

prognosis as well as in taking appropriate therapeutic decisions. It

is associated with a high temporal resolution and can be performed

bedside. Information about various alterations of cerebrovascular

hemodynamics is essential for optimal management of patients

with acute ischemic stroke. Transcranial Doppler (TCD) is non-

invasive diagnostic modality that provides real-time physiological

information regarding various intracranial hemodynamic alter-

ations in patients with acute ischemic stroke. Extended applications

of TCD help in understanding pathophysiological mechanisms of

cerebral ischemia.

This talk would discuss the role of TCD in the assessment of vaso-

motor reactivity, diagnosis of right-to-left shunt as well sonothrombol-

ysis. Furthermore, some other indications like brain-death, vasospasm

in subarachnoid hemorrhage and non-invasive assessment of intracranial

pressure would also be presented.

T17-15-IN01

Carotid Duplex Ultrasound Studies in Head and

Neck Cancer Patients after Radiation Therapy

Chi-Hung Liu1,2

1Stroke Center and Department of Neurology, Chang Gung Memorial

Hospital, Linkou,Taiwan; College of Medicine, Chang Gung University,

Taoyuan, Taiwan, 2Graduate Institute of Clinical Medical Sciences,

Division of Medical Education, College of Medicine, Chang Gung

University, Taoyuan, Taiwan

Nasopharyngeal cancer is a characteristic disease of Taiwan. Pa-

tients usually received radiation therapy following operation. It is

well known that radiation therapy is a strong risk factor of carotid

stenosis. The dose of radiation, location of radiation, and time in-

terval since the end of radiation therapy may affect the probability

of carotid stenosis. Stroke risks may increase after radiation and

carotid stenting could be a feasible preventive therapy in severe ca-

rotid stenosis. Therefore, surveillance with carotid duplex ultra-

sound study should be a noninvasive and effective method in this

patient group. Here we review the previous studies regarding the

use of carotid duplex ultrasound study in patients of head and

neck cancer after radiation therapy. We also share our experience

in the past years and wish to give predictors of carotid stenosis

development.

T17-15-IN02

Clinical Studies of Cerebral Autoregulation in

Neurological Diseases

Zhen-Ni Guo

The First Hospital of Jilin University

Cerebral autoregulation (CA) refers to the capability of the brain

to maintain relatively constant blood flow within a certain range of

arterial blood pressure or cerebral perfusion pressure. In recent

years, the application of transcranial Doppler ultrasonography
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made it possible to detect rapid characteristics of cerebral autoregu-

lation in response to the dynamic changes in blood pressure, which

is known as dynamic cerebral autoregulation. Cerebral autoregula-

tion assessment is an interesting tool in understanding cerebrovas-

cular hemodynamics and now has been widely applied in

neurological disorders. For cerebrovascular disease, CA is of clin-

ical significance for it may helpful in predicting prognosis and

stroke recurrence, improving blood pressure management and

delineating optimal therapeutic strategy. For some other diseases

that associated with stroke, such as patent foramen ovale (PFO),

obstructive sleep apnea-hypopnea syndrome (OSAHS) and

insomnia, which have been confirmed sharing an impaired CA,

this may suggest an underlying pathogenic mechanism behind

stroke. In this lecture, I will briefly introduce our clinical studies

of cerebral autoregulation in various neurological diseases.

T17-15-IN03

A Recently Established Network for Clinical Stroke

Trials in Japan

Masatoshi Koga, MD

Division of Stroke Care Unit, National Cerebral and Cardiovascular

Center, Suita, Osaka, Japan

Of 15 million people annually suffering from stroke, about 9

million are Asian (a massage from the Asian Pacific Stroke Orga-

nization). In Japan, stroke is the leading cause of disability

requiring intensive nursing care and the 4th leading cause of death.

Although the ranking of stroke article fractions and citation frac-

tions of Japan was reported to be third between 2001 and 2011,

Japan played small role in the multinational collaboration in stroke

research (Asplund K, et al: Stroke 2012;43:830-837.) In this

decade, we conducted several multicenter clinical stroke researches

(J-STARS Echo Study, SUMURAI studies, THAWS trial). Also, we

are participating international stroke trials and studies (ATACH II,

TRIDENT, CADISP-plus, BEL-FMD). From our experiences, we

strongly felt shortages of study coordinators and research nurses

for staff education, administration of test drugs, data management

in researcher driven stroke researches in Japan. To overcome these

problems, we recently established Network for Clinical Stroke Tri-

als (NeCST) in Japan (Stroke 2016;47:304-305). We are seeking

opportunities for multinational collaborations with the Global Alli-

ance of Independent Stroke Networks (GAINS) involving the NIH

StrokeNet and the Canadian Stroke Consortium. Asian multina-

tional researcher networks are also expected because we have spe-

cific disease characteristics such as high incidence of intracranial

atherosclerosis and intracerebral hemorrhage. I will present our

research experiences and NeCST.

T17-15-IN04

Supine-to-Standing Transcranial Doppler

Weihai Xu, MD

Department of Peking Union Medical College Hospital, Chinese

Academy of Medical Sciences

Supine-to-standing test(SST), a transcranial Doppler (TCD)

based technique, has been recently developed to evaluate cardiovas-

cular dysautonomia. In patients with multiple system atro-

phy(MSA), a natural human model of baroreflex failure, STS

detects blunted cerebral blood flow velocity rebound after standing

and/or sustained higher pulsatility index upon standing than supine

baseline. This finding can be used to predict the adverse outcomes

of neurogenic syncope. It is known cerebral blood flow changes in

response to orthostatic challenges in the initial (first 30 s) and early

phases (1e2 min upright) after standing are mainly governed by the

neural system. This technique of STS can be easily applied in daily

out-clinics practice for the evaluation of early neurogenic ortho-

static hypotension after active standing.

T17-15-IN05

Sonothrombolysis

Jose C. Navarro

University of Santo Tomas Hospital

It has been shown that the significant reduction in disability after

acute ischemic stroke (AIS) depends on early recanalization. Re-

combinant tissue plasminogen activator given within 3 hours im-

proves disability by 30% in 3 months. However, still there are a

great number of stroke patients who remained signifcantly disabled

with this acute intervention. Currently, numerous strategies are be-

ing tested to increase further the recanalization rate in AIS. Sono-

thrombolysis or adding microsphere, intra-arterial rTPA and

mechanical thrombectomy have been tried to increase the recanali-

zation rate hence significant improvement has been reported. The

simultaneous ultrasound delivery while administering rTPA known

as Sonothrombolysis will be discussed in this lecture. A recently

concluded randomized, placebo controlled sonothrombolysis study,

the CLOTBUST trial has shown significant recanalization rate as its

primary outcome measure. However, long-term disability did not

show significant difference against placebo. Another non-signifi-

cant RCT was carried out utilizing ‘‘hands-free’’ TCD device to

deliver ultrasound during thrombolysis. Following these results

from several trials; a meta-analysis has shown some signals favor-

ing sonothrombolysis in acute ischemic stroke.

T17-15-IN06

Ultrasound Technique to Detect Internal Jugular

Valve Incompetence and Clinical Implications

Disya Ratanakorn, MD, FAIUM, FAAN, Cert. in

Neurosonology (ASN)

Head, Section on Stroke and Neurosonology, Head, Acute Stroke Unit,

Head, Neurosonology Lab, Division of Neurology, Department of

Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol

University, Bangkok, Thailand

The internal jugular ( IJ) valves are absent in 6% to 13%, more

commonly in the left-sided than the right-sided veins, and typically

bicuspid valves ( 66%), but can be unicuspid (15%), tricuspid (6%),

or absent (13%). They are located at an approximately 0.3-0.5 cm

above the junction with the brachiocephalic vein, but the position

in the neck or chest can vary from being almost directly posterior,

to 3 cm inferior and lateral, to the head of the clavicle. The closure

of the IJ valve occurs during diastole when the atrium transmits

backward pressure from the right atrium into the superior vena

cava, then into the IJ vein.

The competency of the IJ valves has been previously tested by IJ

venography during Valsalva maneuver or cough, a Doppler sample of

the IJ vein flow combined with M-mode ultrasonography of the IJ valve

during Valsalva, the color flow imaging (CFI) of the IJ vein. However, IJ

venography is invasive, while it is difficult to interpret duplex and CFI

data of the IJ vein due to slow and swirling flow in IJ vein.We have intro-

duced the use of air contrast ultrasonography with B-mode imaging dur-

ing Valsalva, so called the air contrast ultrasound venography (ACUV).

The ACUV provides rapid, reliable, practical, and noninvasive, method

for detection of absent or incompetent IJ valves. In addition the ACUVis

more sensitive to assess IJ valve incompetence due to well visualized of

the air contrast bubbles from the IJ venous reflux.

The IJ veins are the principle route of venous drainage of the brain

through cerebral vein emptying into the dural venous sinuses, then
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into the IJ veins. The IJ valve is the only valve between the heart and the

brain, preventing venous reflux into the IJ vein. Uni-or bilateral IJ valve

incompetence prevalence ranges from 29% in the young adult popula-

tion to 33-45% in healthy elderly subjects. However, the IJ valve incom-

petence with IJ vein reflux has been found more frequently in several

neurological diseases such as transient global amnesia, transient monoc-

ular blindness, cough headache, primary exertional headache and in

some medical conditions such as elevated central venous pressure,

congestive heart disease, tricuspid valve regurgitation, primary pulmo-

nary hypertension, chronic obstructive pulmonary disease, prolong pos-

itive end-expiratory pressure ventilators and status post IJ vein

cannulation, probably resulting from cerebral venous outflow impair-

ment. Thus, the incompetent IJ valves leading to cerebral venous hyper-

tension might play a major role in the mechanism of these neurological

disorders.

T17-15-IN07

Right-To-Left Shunt and Migraine

Yingqi Xing

Neuroscience Center, Department of Neurology, The First

Hospital of Jilin University, Changchun, China

Right-to-left shunt (RLS) is an abnormal pathway between the

venous and arterial circulations, and includes both intracardiac

and extracardiac RLSs. Intracardiac RLSs are usually related to

patent foramen ovale (PFO). Contrast-enhanced transcranial

Doppler ultrasonography (c-TCD) is a clinically applicable and

reproducible method of detecting RLSs. Migraine is a common

disabling neurovascular disorder. It has a high prevalence, 7.9%-

14% in the western population and 9.3% in the Chinese population.

The pathogenesis of migraine is not well understood. Available data

suggest that PFO is more common in patients with migraine,

whereas other studies have reported that the prevalence of RLS is

similar in patients with and without migraine. The aim of the

present study was to assess the prevalence and extent of RLS

using c-TCD in Chinese patients with migraine and compare

them to the prevalence and extent of RLS in healthy controls. We

then used these data to evaluate the relationship between RLS

and migraine. The main finding was that the prevalence of RLS

was significantly higher in Chinese migraineurs than it was in

healthy controls. Hence, there appears to be a close relationship be-

tween RLS and migraine without aura as well as between RLS and

migraine with aura. In addition, the proportion of large shunts was

significantly larger in migraineurs with and without aura than it was

in healthy controls. It suggested that RLS, especially large RLS,

is associated with migraine with aura as well as migraine without

aura. RLS may be involved in the pathogenesis of migraine.

Detection of right-to-left shunt should be considered in patients

with migraine.

T17-15-IN08

Progression or Regression of Intracranial or

Extracranial Arterial Stenosis: Role of Ultrasound

Yong Seok Lee

Seoul National University and SMG-SNU Boramae Medical Center

Atherosclerosis of intracranial or extracranial artery is a major cause

of ischemic stroke, which may be a dynamic lesion with progression or

regression. Ultrasound examinations are useful and important tools for

the diagnosis of progression or regression of intracranial or extracranial

arterial stenosis.

Progression of intracranial stenosis may increase the risk of stroke,

therefore adequate diagnosis is important. Transcranial Doppler sonog-

raphy (TCD) may be useful for this purpose, however, optimal diag-

nostic criteria have not been defined well. According to our subgroup

analysis from the prospective clinical trial, which had evaluated the ef-

ficacy of cilostazol combined with aspirin in symptomatic intracranial

stenosis, sensitivity of TCD criteria ranged 23-42% for progression

and 13-67% for regression, while specificity ranged 83-92% for progres-

sion and 91-97% for regression. Among the criteria validated, D20cm/s

increment or decrement criteria had the highest sensitivity (42% for pro-

gression and 67% for regression) and specificity (90% for progression

and 96% for regression). With these criteria, we compared long-term

TCD changes with MRA in patients with intracranial stenosis. Among

164 patients included (84 males, mean age 64 years, mean follow-up

period 35 months), progression was observed in 5.7% among MCA

and 5.0% among BA. With diagnosis of progression, more aggressive

medical management (BP control, blood glucose and lipid lowering, an-

tiplatelet agents, etc.) is indicated and higher-dose statin may be

recommended.

Carotid duplex ultrasound (CDU) has an important role for the

screening of asymptomatic carotid stenosis (ACS), detection of

vulnerable plaques, or monitoring of progression or regression of

arterial stenosis. With qualified examination and optimal diagnostic

criteria, the sensitivity and specificity has been reported up to 90%

and 94% for the detection of stenosis of 70% or greater. In addition

to the degree of stenosis, CDU also reveal the morphology and dis-

tribution of the plaques. Natural course of ACS also has been stud-

ied with CDU and several factors related to the progression/

regression of ACS have been reported. Recent advance of medical

treatment diminished the risk of stroke (, 1%/year) compared with

carotid revascularization in ACS. Therefore, current issue is to

identify ‘‘high-risk’’ patients who will get more benefit from the

carotid revascularization. With optimal criteria, CDU may diagnose

progression of arterial stenosis, which is an important predictor for

future stroke. TCD is also useful for the detection of microembolic

signals (MES), which is potently associated with the risk of stroke

in ACS.

In summary, adequate ultrasound examination is useful for the

diagnosis of intracranial or extracranial arterial stenosis, progres-

sion/regression of stenosis, and possibly for the identification of

the ‘‘high risk’’ patients, therefore is useful for the adequate clinical

decision making.

T17-15-IN09

Cerebral Hemodynamics in Carotid or Intracranial

Disease

Vijay K. Sharma

Yong Loo Lin School of Medicine, National University of Singapore and

National University Health System, Singapore

A hemodynamically significant stenosis in the carotid artery consti-

tutes an important cause of ischemic stroke. Carotid stenosis, especially

when symptomatic, carries a high risk of stroke recurrence despite the

best medical therapy. The presentation would include the role of cere-

brovascular ultrasonography in the diagnosis of carotid stenosis. Various

advanced applications of neurosonology enable the grading of severity,

risk-stratification as well as monitoring the natural course of carotid

stenosis.

Intracranial stenosis is an important cause of cerebrovascular

ischemia, especially among stroke patients of Asian ancestory.

Up to 50% of Asian patients with acute ischemic stroke may

harbour intracranial atherosclerotic disease. This talk would

discuss the role of transcranial Doppler (TCD) in the diagnosis

and assessment of the severity of intracranial stenosis. Furthermore,

advanced applications of TCD may help in optimizing the best

medical therapy as well as identifying patients eligible for various

interventional procedures.
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Dynamic Cerebral Autoregulation Assessment

Using Extracranial Carotid Artery Doppler

Ultrasonography and Real Time Analysis System

Nai-Fang Chi

Department of Neurology and stroke center, Taipei Medical University-

Shuang Ho Hospital, Taipei, Taiwan

Transcranial Doppler ultrasonography of the middle cerebral

artery (MCA) is frequently used to assess dynamic cerebral autore-

gulation (dCA); however, this is difficult in patients with poor

temporal bone windows. In the study described here, we

investigated the agreement and sensitivity of dCA indices

determined from the extracranial internal carotid artery (ICA) and

those determined from the MCA. Measurements for 32 stroke

patients and 59 controls were analyzed. Measurement of the mean

flow correlation index (Mx) and transfer function analysis based on

spontaneous blood pressure fluctuation were simultaneously per-

formed for the extracranial ICA and MCA. The mean values of Mx

and phase shift did not significantly differ between the ICA and

MCA. The intra-class correlation coefficient between the dCA

indices of the ICA and MCA was favorable in Mx (0.76) and the

phase shift of VLF (0.72). The area under the receiver operating char-

acteristic curve for stroke diagnosis did not differ among the dCA

indices. Therefore the dCA assessed from the ICA is as effective as

that from the MCA. By using a real time analysis software and

ICA assessment, dCA could be easily measured in clinical practices.

T17-15-IN11

Ultrasound Examination of Venous Outflow

Impairment and It’s Increase of the Intracranial Pressure

Ke Han,1 Han-Hwa Hu2,3

1Cerebrovascular Disease Research Center, Seventh Affiliated

Hospital, Sun Yat-sen University, Shenzhen, China, 2Department

of Neurology, Taipei Medical University-Shaung Ho Hospital,

Taipei, Taiwan, 3Cerebrovascular Treatment and

Research Center, College of Medicine, Taipei Medical

University, Taipei, Taiwan

Invasive measurement of ventricular or parenchymal pressure is the

gold standard for accurate measurement of intracranial pressure (ICP).

But accurate methods to non-invasively estimate ICP in clinical practice

are needed.

Venous stasis and occlusion, as the result of the cerebral venous

sinus stenosis or cerebral venous sinus thrombosis, may cause venous

congestion/hypertension and increase of ICP. The increase of ICP

further cause cerebral venous sinus not going backward and the

aggravation of cerebral venous sinus stenosis or cerebral venous si-

nus thrombosis. Thus, the venous stasis and occlusion may explain

the high ICP.

Internal jugular vein (IJV) and the vertebral venous (VV) as a signif-

icant venous route drain most of the brain venous outflow. Imaging

duplex ultrasound is a non-invasive and real-time test that has been clin-

ically used to evaluate the venous outflow impairment by the

morphology, flow profiles and hemodynamic change of IJVand VV dur-

ing phases of respiration.

Therefore, we hypothesized that detecting the venous outflow impair-

ment using the imaging duplex ultrasoundmight be useful for predicting

the increase of ICP.

In this presentation, we reviewed the patients of high intracranial

pressure who had duplex ultrasound of the IJV and VV, and analyzed

the correlations of venous outflow impairment and the increase of

the ICP.

Free Paper
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Right-to-Left Shunt Detected Using Contrast-

Enhanced Transcranial Doppler: A Comparison of

Provocation Manoeuvres between Cough and a

Modified Valsalva Manoeuvre

Yingqi Xing,1 Sibo Wang,2 Kangding Liu,2 Xiaocong Wang,3 Yan Ma3

1Department of Neurology, Neuroscience Center, The First Hospital of

Jilin University, Changchun, China, 2Department of Neurology, The

First Hospital of Jilin University, Changchun, China, 3Department of

Echocardiography, The First Hospital of Jilin University, Changchun,

China

Objectives: To compare the two ways of provocation

maneuver (cough and modified Valsalva maneuver) in detecting

right to left shunt (RLS) by contrast-enhanced transcranial Doppler

(c-TCD).

Methods: For each participant, c-TCD was performed for three

different ways: (i) at rest state (RS), (ii) at cough and (iii) at modi-

fied Valsalva maneuver (m-VM) which blew into a tube connected

with a sphygmomanometer at 40 mmHg for 10 s. The severity of

RLS were assessed with a five level grade according to the number

of microbubbles (MBs): Grade 05Negative; GradeI51-10 MBs;

GradeII511-25 MBs; GradeIII.25 MBs, and no curtain;

GradeIV5curtain.

Results: The positive rate of were 56.2%, 82.1% and 89.5% for RS,

cough and m-VM, respectively (p,0.001). The positive rate of RLS de-

tected at VM was higher than at cough by c-TCD (P50.017) and there

was a significant difference between cough and VM in terms of the

severity of RLS (p,0.005).

Conclusions: m-VM is a relatively effective provocation maneuver

rather than cough maneuver in RLS detection by c-TCD. The

m-VM should be used as an effective provocation maneuver in

clinical practice.

OPT17-002

Changes In E-Selectin Levels Predict Carotid

Artery Progression After Carotid Artery Stenting

Chi-Hung Liu,1 Tsong-Hai Lee,2 Pi-Yueh Chang,3

Chien-Hung Chang,2 Hsiu-Chuan Wu,2 Ting-Yu Chang,2

Kuo-Lun Huang,2 Chih-Kuang Cheng,2 Yeu-Jhy Chang2

1Department of Neurology, Chang Gung Memorial Hospital, Linkou

Medical Center and College of Medicine, Chang Gung University,

Taoyuan, Taiwan, 2Stroke Center and Department of Neurology, Chang

Gung Memorial Hospital, Linkou Medical Center and College of

Medicine, 3Department of LaboratoryMedicine, ChangGungMemorial

Hospital, Linkou Medical Center

Objectives: We wish to investigate the inflammatory marker (IM) pre-

dictors of carotid artery progression (CAP) after carotid artery stenting

(CAS).

Methods: Between 2010 and 2012, 122 patients undergoing cervi-

cocranial revascularization in our hospital were recruited. Patients

undergoing revascularizations other than CAS were excluded. Ca-

rotid duplex ultrasonography was performed in all patients before

and at 1 week, 6 months (6M), 1 year, and 2 years after CAS. Pa-

tients were categorized into the progression group (PG) and non-

progression group (NPG) based on the presence or absence of

CAP, including in-stent restenosis (ISR) and contralateral CAP.

IMs levels were recorded in all patients before CAS and were fol-

lowed up immediately and 6M after CAS. Receiver operating
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characteristic and multivariate logistic regression analyses were

conducted.

Results: Totally 77 patients were enrolled. The frequency of CAP

was 24.7% (ISR: 14.3%; contralateral CAP: 14.3%). Compared

with the NPG, the PG had lower E-selectin levels before CAS

[PG vs. NPG, 47.90 (42.80, 64.90) vs. 68.25 (52.08, 92.30); p 5
0.01] and a nonreduced E-selectin levels at 6M after CAS [PG

vs. NPG, 7.65 (22.45, 25.75) vs. 216.10 (233.45, 1.65); p 5
0.002]. The E-selectin changes between 6M after and before CAS

had highest predictive accuracy on CAP (area under the curve 5
0.74, p 5 0.002). The optimal cut-off level was -2.95 ng/mL and

the adjusted odds ratio for CAP was 10.16 (p 5 0.001) in multivar-

iate logistic regression analyses.

Conclusions: The E-selectin changes between 6M after and before CAS

are independent predictors of CAP.

OPT17-003

Age-Dependent Ultrasonographic Changes after

Indirect Revascularization Surgery in Patients with

Moyamoya Disease

Shin-Joe Yeh, Sung-Chun Tang, Li-Kai Tsai, Jiann-Shing Jeng

Department of Neurology, National Taiwan University Hospital, Taiwan

Objectives: Pediatric patients with moyamoya disease (MMD)

were supposed to have better neovascularization by indirect revas-

cularization than adult patients with MMD, but the evidence was

limited. The aim of this study was to assess age-dependent

ultrasonographic changes after indirect revascularization in MMD

patients.

Methods:We prospectively enrolled MMD patients receiving indi-

rect revascularization and ultrasonographic exams before and after

surgery at 1, 3, and 6 months. The sonographic parameters included

peak-systolic velocity (PSV), end-diastolic velocity (EDV), flow

resistance, and flow volume (FV) in the superficial temporal

artery (STA) and external carotid artery (ECA). The values and

percentage changes of the sonographic parameter before and

after surgery were compared between pediatric and adult patients

with MMD.

Results: There were 47 hemispheres in pediatric and 16 hemispheres in

adult patients with MMD receiving indirect revascularization. Before

surgery, adult patients had higher EDV, lower resistance, and more FV

of the STA and ECA compared to pediatric patients (all p,0.05). After

surgery, the percentage changes in PSVof the STA at 3 and 6months, FV

of STA at 3 months, as well as PSV and FVof the ECA at 6 months in

pediatric patients were all higher than those in adult patients (all p

,0.05).

Conclusions: Pediatric MMD patients had larger increase of PSV and

FV in the STA and ECA after indirect revascularization than adult

MMD patients.

OPT17-004

Utility of Sonography Intraoperative in

Neuroendoscopy

Monserrat Almaguer,1 Hector Velazquez Santana,1

Miguel Andrade Ramos,1 Francisco Guerrero Jasso,1

Adrian Santana Ramirez,1 Ramiro Lopez Elizalde,1

Everardo Escamilla Gutierrez,1 Raul Moran Martinez,1

Sergio Esparza Gutierrez,1 Klaus D. M. Resch2

1Department of Neurosurgery, Hospital Civil Guadalajara Juan I

Menchaca, Mexico, 2Department of Neurosurgery, Landeskrankenhaus

Feldkirch

Objectives: To demonstrate the usefulness of transoperative sonogra-

phy aid to neuroendoscopy in different intracranial pathologies, as a

minimal invasive tool for increase the anatomical information and its

distortions, when the endoscopy direct visualization it is not enough.The

combination of both techniques is relevant because they are carried out

in real time and as an only true real-time imaging method intra-

operatively.

Methods: From 2006 to 2016, the intraoperative imaging of neuro-

endoscopy and ultrasound was studied in 54 selected patients, adult

and pediatric, in which the endoscopiy alone, was not enough. The

sono equipment was 2D Aloka and a rigid-neuroendoscope.

Results:We use both techniques, endoscopy and ultrasound intrao-

perative in 54 cases to aim the follow pathologies: Lateral ventricle

hydrocephalus (5), multiloculated hydrocephalus (11), Intrinsic

Third Ventricular Craniopharyngioma (7), colloid cyst (2), porence-

phalic cyst (1), neurocysticercosis (7), intraventricular tumors (8),

astrocytoma cystic (4), others (9). The sonographic view allows

changes of structures, to be observed. When used in combination

with the endoscopic view, it allows safer neuronavigation of the

endoscope in real-time.

Conclusions: For neurosurgeons the main goal of intra-operative imag-

ing remains localization and navigation to lesions and control of com-

plete extirpation without harm the brain tissue.The advantage of the

combination of both techniques results in safer imaging than is afforded

by endoscopy alone.

OPT17-005

Use of Transurgical Ultrasound in the Management

of Spinal Lesions

Raul Guillermo Moran Martinez,1 Adrian Santana Ramirez,1

Hector Velazquez Santana,1 Miguel Angel Andrade Ramos,1

Everardo Escamilla Gutierrez,1 Sergio Valente Esparza Guti�errez,2

Luz Monserrat Almaguer Ascencio,1 Simon Sebastean Velasco

Montano,1 Ramiro Lopez Elizalde,1 Klaus D. M. Resch3

1Department of Neurosurgery, Hospital Civil de Guadalajara Dr.

Juan I. Menchaca, Mexico, 2Department of

Neuroscience-Neurosurgery, Hospital Civil de Guadalajara ’Dr

Juan I Menchaca’, 3Department of Neurosurgery, Landeskrakenhaus

Fieldkirch, Austria

Objectives: In this study, we expose our experience in the use of ultra-

sound as a support tool during the surgical management of spinal

lesions.

Methods: Spinal lesions represent a difficult endeavor, due to the lack of

real time anatomical information specially for intramedullar patology.

Considering the possibility of medullar damage, many technologies

have been developed that allow surgical navigation. Nevertheless,

some of these represent high cost or are simply unavailable in some hos-

pitals. In this study we describe the utility of transurgical spinal ultra-

sound in the management of this lesions, in which we present a series

of 60 cases where ultrasound navigation allowed, in most cases, an ac-

curate and safe margin of resection.

Results:We report 60 cases of spinal medullar lesions in which we used

ultrasound nagivation, 18 cases where ependimoma, 6 astrocytoma, 8

spinal angioma, 5 arteriovenous malformations, 14 neurinoma and 2

lumbar hematomas.

Conclusions: The use of ultrasound, represents a tool of great value and

utility, owing to the fact that its source of real time anatomical informa-

tion, its accessible, reproductible and low cost, easy to use and with no

radiation risk.

OPT17-006

Ultrasonograph in Complex Hydrocephalus

Everardo Escamilla Guti�errez,1 Raul Guillermo Moran

Martinez,1 Hector Velazquez Santana,1 Miguel Angel Andrade
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Ramos,1 Ramiro Lopez Elizalde,1 Francisco Guerrero Jazo,1
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1Department of Neurosurgery, Hospital Civil de Guadalajara Dr. Juan I.

Menchaca, Mexico, 2Department of Neurosurgery, Landeskrakenhaus

Fieldkirch, Austria

Objectives: Present our experience in the treatment of complex hydro-

cephalus with the use of ultrasonografic guide.

Methods: We achieve diagnosis of complex hydrocephalus in thir-

ty-one patients by TC and RM images techniques. It was included

different etiological entities that conditioned this problem like tu-

mors, arachnoid cyst, neuroinfection were the most common

observed in our study. These patients were operated by different

approaches: microsurgical and endoscopic approach, alone or in

combination. In all of cases, we make a transoperative

sonographic exploration, which allow real-time navigation to

localize lesions, corroborate resection, identify vascular features

of lesions, guide endoscopic exploration and guide ventricular

devices. We performed postoperative ultrasonography to prove

objectives preoperative. Which are corroborated by image tech-

niques TC or RM.

Results: Thirty-one patients were operated using sonographic

guide, twenty-one patients with hydrocephalus diagnosis (67% of

total cases), eleven with multiloculate hydrocephalus (35%), ten

with hydrocephalus in which there is ventricular system segment

isolate (32%). Seven patients with arachnoid cyst (22.5%), three

brain tumors (9.6%)

Conclusions: We presented our experience in the treatment of unusual

hydrocephalus in which microsurgery and endoscopic combination as-

sisted by transoperative ultrasonography allow the possibility to solve

CSF accumulation in complex cases. Transoperative ultrasonography

offers value information. It is reproducible, cheap and accessible

to most of hospitals, becoming a value tool, mainly in developing

countries.
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The Utility of Ultrasound and Angio-Sonography in

Management of Intracranial Giant Aneurysm
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Adrian Santana Ramirez,1 Hector Velazquez Santana,1

Ramiro Lopez Elizalde,1 Miguel Angel Andrade Ramos,1
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Fieldkirch, Austria

Objectives: Present our experience in the treatment of giant aneurysm

with guided ultrasound images.

Methods: We reported three cases of intracranial giant aneurysm

using transurgical ultrasound images as a proof of ischemic testing

to determinate aneurismal occlusions and patency of the normal

arterial tree.The surgery of giant aneurysms is a great challenge

for the neurosurgeon considering the mass effect and the difficulty

in the access of proximal and distal control of the vessel. The trans

surgical ultrasonography has proven to be a practical tool that in

these cases helped us to determinate intraaneurismal turbulence,

complete occlusion and to asses and prevent hemodynamic changes

and ischemic events during the procedure. The angiograph is the

gold standard however the angio-sonography is simple, accessible,

and reliable. We describe three complex cases and demonstrated the

practical utility.

Results: In all cases, the use of ultrasound images allowed us to

perform navigation in real time, assessing size, structures and

flow in aneurysm during the trans and postoperative. In patients

with vasospasm it allowed us to identify the early stages, and pre-

vent ischemic events.

Conclusions: We presented our experience in the treatment of un-

usual giant aneurysms in which microsurgery assisted by transoper-

ative ultrasonography allowed the possibility to identify structures

and flow in aneurysm in complex cases. Transoperative ultrasonog-

raphy offers valuable information. It is reproducible, cheap and

accessible in most of hospitals, and is becoming an important

tool around the world.

Poster Session

PPT17-001

Association of 10-Year Atherosclerotic

Cardiovascular Disease Risk Score with Carotid

Atherosclerosis in Middle-Aged Abdominal Obesity

Patients with Type 2 Diabetes Mellitus

Yi-Mei Wang,1 Wen-Jane Lee,2 Wayne H. H. Sheu3

1Department of Neurology, National Taiwan University Hospital

Yunlin Branch, Taiwan, 2Department of Medical Research,

Taichung Veterans General Hospital, 3Department of Internal

Medicine / Division of Endocrinology and Metabolism, Taichung

Veterans General Hospital

Objectives: Type 2 diabetes mellitus (T2DM) and Abdominal obesity

(AO) are associated with a high risk of cardiovascular disease (CVD).

Carotid intima-media thickness (CIMT) and carotid plaques (CP)

increasingly used as a surrogate marker for atherosclerosis. Its use relies

on its ability to predict future CVD. The aim of this study was to deter-

mine the association between carotid atherosclerosis and 10-year

atherosclerotic cardiovascular disease (ASCVD) risk score in middle-

aged AO patients with T2DM.

Methods: This was a cross-sectional study with 69 middle-aged (,65

years) AO patients (defined as waist circumference (WC) S90 cm for

Taiwan men and S80 cm for Taiwan women) with T2DM who had

no apparent history of CVD were enrolled. We obtained information

about medical history and lifestyle, clinical examinations, and biochem-

ical evaluations. CIMT by B-mode ultrasonography was measured. Ca-

rotid atherosclerosis was considered present when the maximum CIMT

wasS0.9 mm or when the CP were detected. The 10-year ASCVD risk

score was calculated using the 2013 American College of Cardiology/

American Heart Association guidelines (high 10-year risk: ASCVD

risk score S7.5%).

Results: Of this study subjects, the mean age was 56.365.4 years

and the mean duration of diabetes was 10.365.7 years. The mean

ASCVD risk score was 12.869.8, and 43 (62.3%) subjects with

high 10-year ASCVD risk. We found that carotid atherosclerosis

had statistically significantly correlations with the age (r50.33,

p,0.01), systolic blood pressure (SBP) (r50.28, p50.02), pulse

pressure (PP) (r50.28, p50.02), mean arterial pressure

(MAP) (r50.28, p50.02), and ASCVD risk score (r50.31,

p50.01). The carotid atherosclerosis group was significantly asso-

ciated with the high 10-year ASCVD risk group (odds ratio (OR):

5.098, 95% confidence interval (95% CI): 1.7-15.288, p,0.01). Re-

sults of multiple logistic regression showed that only 10-year

ASCVD risk score (OR: 1.073, 95% CI: 1.01-1.142, p50.02) was

significantly associated with carotid atherosclerosis after adjust-

ment for duration of diabetes, diastolic blood pressure (DBP),

and lipid lowering therapy.
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Conclusions: The findings of this study suggest that 10-year ASCVD

risk score is associated with carotid atherosclerosis in a group of mid-

dle-aged abdominal obese diabetes.

PPT17-002

Influence of Pulsed Wave Doppler Angle on

Diagnosis of Internal Carotid Artery Stenosis

Haruki Igarashi,1 Madoka Okamura,1 Hidehiro Takekawa,1

Keisuke Suzuki,1 Kentaro Iizuka,1 Yuka Tsukahara,1 Ayano Suzuki,1

Akio Iwasaki,1 Koichi Irata,1 Etsuo Takada2

1Departmentof Neurology, Dokkyo Medical University, Japan, 2Center

of Medical Ultrasonics, Dokkyo Medical University

Objectives: The jet flow direction at the stenotic lesion is not always

parallel to the blood vessel direction.

Methods: A total of 50 vessels with stenosis at the origin of internal ca-

rotid artery (ICA) were evaluated with carotid ultrasonography and digital

subtraction angiography (DSA). The peak systolic velocity (PSV) was

measured by pulsed wave Doppler (PWD). The vessels were divided

into 2 groups: group A, angle of PWD was aligned parallel to the blood

flow at the stenotic lesion (n523) and group B, angle was aligned parallel

to the blood vessel (n530). Three vessels were evaluated with both

methods applied to group A and B. Simple regression analysis was used

to examine the relationship between the PSV and ICA stenosis. The

receiver operating characteristic (ROC) curve was used to calculate the

optimal cutoff values of the PSV for ICA stenosis ($ 70%).

Results: In groups A and B, there was a significant correlation between

PSVand NASCET stenosis ratio. In diagnosing ICA stenosis ($ 70%),

the area under ROC curve, the sensitivity and specificity of PSV were

0.973, 100% and 85.7% with a cutoff level of 203.5 cm/s and 0.765,

70.0% and 80.0% with a cutoff level 256.9 cm/s, respectively.

Conclusions: Our study suggests the angle-adjustment towards the

blood flow at the stenotic lesion site is superior to the angle-adjustment

parallel to the blood vessel for PSV measurement.

PPT17-003

Pulse-Doppler Ultrasound of Internal Carotid

Artery for Diagnosis of Patent Foramen Ovale

Suzuki Ayano,1 Hidehiro Takekawa,1 Keisuke Suzuki,1

Kentaro Iizuka,1 Haruki Igarashi,1 Yuka Tsukahara,1

Akio Iwasaki,1 Madoka Okamura,1 Koichi Hirata,1 Etsuo Takada2

1Department of Neurology, Dokkyo Medical University, Japan, 2Center

of Medical Ultrasonics, Dokkyo Medical University

Objectives: For diagnosing paradoxical cerebral embolism, assess-

ment of right-to-left shunt (RLs) including patent foramen ovale

(PFO) is essential. For detecting RLs, transesophageal echocardi-

ography (TEE) and transcranial Doppler are used. But there are pa-

tients who can not undergo these examination. We compared

carotid ultrasonography (CUS) and transesophageal echography

in detecting rate of PFO.

Methods: Fifty-eight consecutive patients with ischemic stroke

were evaluated for PFO with TEE and CUS. In TEE assessment,

the diagnosis of PFO was made using Valsalva maneuver with

contrast agent infection. We classified PFO size in small, middle,

large by number of bubbles which appeared in left atrium on

TEE. Internal carotid artery was evaluated in CUS assessment.

PFO was defined as appearance of high-intensity transient

signals (HITs) after release of Valsalva load with contrast agent

injection.

Results: PFO was detected in 16 patients. HITs were observed in 25

patients by CUS. For PFO diagnosis CUS had the sensitivity 81.3%,

specificity 71.4%, positive predictive value 29.4% and negative pre-

dictive value 90.9%. In addition, when exclude cases the PFO size

is small and middle, CUS had sensitivity 81.3%, specificity 71.4%,

positive predictive value 29.4% and negative predictive value

93.8%.

Conclusions: CUS with valsalva load plus contrast agent injection is

beneficial for PFO diagnosis.

PPT17-004

Ultrasonographic Manifestations of Common

Carotid Artery in Syphilis

Chi-Pei Chung

Department of Neurology, Antai Community Hospital, Taiwan

Objectives: Causes of common carotid artery stenosis and occlu-

sion are atherosclerosis, Takayasu’s arteritis, post-irradiation arte-

riopathy, embolism, syphilis, trauma and homocystinuria. Among

them, the incidence of syphilis is rare . Yhis study aimed to present

the ultrasonographic findings of common carotid artery in a patient

diagnosed as syphilis.

Methods: An 84 year-old male patient presented with dementia and

left peroneal nerve palsy. Syphilis was diagnosed by data VDRL5
1:2 and TPHA 51:1280.

Results: After antibiotic treatment, VDRL became negative and

TPHA51:640. Ultrasonographic findings reveal concentric, homo-

geneous intimal-media thickness along distal, middle and proximal

part of common carotid artery.

Conclusions: Echogenicity of IMT material was homogeneous in

syphilis patient and also involved concentrically in middle and

proximal CCA, quiet differ from patient s with atherosclerosis.

PPT17-005

Usefulness of Acceleration Time for Assessment of

Stenosis in the Internal Carotid Artery

Kentaro Iizuka,1 Hidehiro Takekawa,1 Keisuke Suzuki,1

Haruki Igarashi,1 Yuka Tsukahara,1 Ayano Suzuki,1 Akio Iwasaki,1

Madoka Okamura,1 Koichi Hirata,1 Etsuo Takada2

1Department of Neurology, Dokkyo Medical University, Japan, 2Center

of Medical Ultrasonics, Dokkyo Medical University

Objectives: To apply the acceleration time (AcT) ratio using carotid ar-

tery ultrasonography (CUS) as an additional marker for diagnosing in-

ternal carotid artery (ICA) stenosis.

Methods: Among 70 patients with stroke who were evaluated with

digital subtraction angiography and CUS, 132 vessels were

analyzed after excluding ICA occlusion. AcT (time from initiation

of the upstroke to the first maximum peak of the waveform) was

measured using the average of 3 heartbeats. The AcT ratio was

calculated as AcT of ICA/AcT of the ipsilateral common carotid ar-

tery. Simple regression analysis was used to examine the relation-

ship between the AcT ratio and ICA stenosis. The receiver

operating characteristic (ROC) curve was used to calculate the

optimal cutoff values of the AcT ratio for ICA stenosis.

Results:Using NASCET criteria, 35 vessels had 50% or greater ste-

nosis and 28 vessels had 70% or greater stenosis. There was a sig-

nificant correlation between AcT ratio and ICA stenosis ratio. In

ROC curve analysis, AcT ratio had a sensitivity 94.3% and speci-

ficity 97.9% with a cutoff of 1.45 for diagnosis of stenosis $

50%, and had a sensitivity 92% and specificity 96.3% with a cutoff

of 1.90 for stenosis $ 70%, respectively.

Conclusions: AcT ratio is a beneficial parameter for evaluating ICA

stenosis in patients with arterial wall calcification in the ICA.
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T18-14-IN01

Pediatric Contrast-Enhanced Ultrasound – the

EFSUMB Position

Paul Sidhu

King’s College London

The use on contrast enhanced ultrasound (CEUS) is well established in

adults and has gained an important place in the assessment of focal liver

lesions.Many other uses have been described in adults, many of which are

‘off-label’. In children, ultrasound represents a safe, child friendly imag-

ing modality which gives important diagnostic information. Nevertheless

the need to image further with CTorMR is necessary, subjecting the child

to a radiation dose, contrast reactions and morbidity associated with seda-

tion or general anesthesia. An ideal extension for an ultrasound examina-

tion would be to incorporate CEUS into the examination, preventing

further more invasive and expensive imaging. However, until recently,

the use of CEUS in children has been off-label: the FDA approved the

use of CEUS for focal liver lesions in the USA in April 2016. Many prac-

titioners have developed the application of CEUS in children over the

years, demonstrating the usefulness in many clinical situations. EFSUMB

has issued a statement bringing together the clinical experience to date,

allowing the interested practitioner to understand the experience with

CEUS in children and allow incorporation into daily practice. Written

by experts in the field, a comprehensive and detailed overview is presented

in the EFSUMB Pediatric CEUS statement.

T18-14-IN02

Clinical Application of Speckle Tracking

Echocardiography in Pediatric Heart Diseases

Yiu-fai Cheung

Division of Paediatric Cardiology, Department of Paediatrics and

Adolescent Medicine, The University of Hong Kong, Hong Kong, China

Conventional assessment of cardiac function in children with

congenital and acquired heart disease has relied on two-dimensional

and M-mode echocardiographic quantification of ventricular size and

ejection fraction and Doppler assessment of haemodynamics. Nonethe-

less, the need for geometric assumptions, the largely qualitative assess-

ment of regional wall motion abnormalities, and the sensitivity of these

conventional parameters to loading conditions are well recognized.

These conventional indices of cardiac function are, in essence, indirect

indices of myocardial deformation. Deformation of myocardium can be

quantified in terms of strain and strain rate. In the past decade, advances

in speckle tracking echocardiography have enabled direct evaluation of

regional and global myocardial deformation. By the use of two- and

three-dimensional speckle tracking echocardiographic techniques,

quantification of ventricular global and regional strain and strain rate,

twist mechanics, and mechanical dyssynchrony has become feasible

by the bedside. Clinical applications in pediatric congenital and ac-

quired heart disease include the quantification of global and regional

performance of the systemic left and right ventricles, subpulmonary

right ventricle, and functional single ventricles, assessment of ventricu-

lar-ventricular interaction, tracking of the impact of cardiac interven-

tions, and detection of subclinical cardiac dysfunction with

therapeutic and prognostic implications. In conclusion, the application

of speckle tracking echocardiography to assess myocardial deformation

in pediatric cardiac patients has shed important new light on myocardial

mechanics, which may allow better risk stratification, timely institution

of interventions, and prognostication.

T18-14-IN03

The Role of 3-D Echocardiography in Guiding

Transcatheter Treatment of Congenital or Structural Heart

Disease

Jou-Kou Wang, MD

Department of pediatrics, National Taiwan University Hospital, Taipei,

Taiwan

With the advancement of new techniques, real-time three-dimen-

sional echocardiography has been used to guide transcatheter therapy

of congenital heart disease as well as structural heart disease. The

real-time 3-D echocardiography provides visualization of 3-D anatomy

and location of the defect and it’s adjacent structures. When using this

new technology in guiding transcatheter therapy, the interventionalist

can visualize the morphology and size of the defects. This allows the in-

terventionalist to select the appropriate type and size of the device to

close the defect and guide the procedure. After device deployment,

the 3-D ehcocardiography can be used to evaluate the position of the de-

vice, presence of residual shunts, and the status of adjacent structures.

Therefore, the mean fluoroscopic time can be reduced. The real-time

3-D echocardiography is useful in providing guidance of transcatheter

therapy for congenital heart disease and structural heart disease.

T18-14-IN04

Urgency Echocardiography to Not Cardiologists.

Myth or Reality?

Rabat S. Jorge

Head of the Department of Surgery, ‘‘Ruiz y Paez’’ Hospital, Eastern

University, Bol�ıvar City, Bolivar State, Venezuela

Transthoracic Echocardiography (ETT) is a diagnostic tool that al-

lows ultrasonographic visualization of the heart and large vessels, which

has proved useful in evaluating not only cardiac activity but also preload,

which is fundamental for the rational administration of fluids And blood

products to trauma, emergency and critical care patients and often tran-

scendental for therapeutic decision making in these patients. This meth-

odology was originally the exclusive domain of Cardiologists. The

problem is the availability at any time of this specialist in critical areas.

This motivated that Emergenciologists, Intensivists, Surgeons and other

specialties to the learning and use of the ETT of Urgency since the ev-

idence has shown that it increases the survival of very sick patients.

The ideal transducer is the microconvex of 2.5-5 MHz frequency. The

images can be obtained by two-dimensional or M-mode. The main indi-

cations for this type of assessment are hemodynamically unstable pa-

tients and patients with thoracic or multisystemic trauma. The

evaluation of the volume or fluids of the patient is achieved by

measuring the diameter of the inferior vena cava (IVC). Summarizing

4 parameters are evaluated: volume, contractility, ejection fraction and

pericardial effusion.With this simple and rapid evaluationwe can decide

when a patient in critical conditions can benefit from the administration

of fluids, inotropes or vasopressors.

T18-14-IN05

Establishment and Implementation of Neonatal

Screening Program for Congenital Heart Disease Based on

Echocardiographic Confirmation

Guo-ying Huang, MD

Pediatric Heart Center, Children’s Hospital of Fudan University,

Shanghai, China

Congenital heart disease (CHD) is one of the leading causes of death

for newborn babies and infants. Many patients with CHD died of com-

plications such hypoxia, cardiac dys-function and pneumonia, due to de-

layed diagnosis and management. Early detection before occurrence of

S222 Ultrasound in Medicine and Biology Volume 43, Number S1, 2017



symptoms is able to save the babies with critical and serious CHD before

their situation get worse.

We established a screening program for CHD in early neonatal stage

by simply using pulse oximetry in conjunction with cardiac auscultation

(namely two indicator scheme), which was based on echocardiographic

confirmation. Newborn babies are screened for CHD at 6-72 hours after

birth. The work has been translated as policy of Shanghai public health

service since April 2016. The program is established at all 86 delivery

hospitals in Shanghai. Four children’s medical centers have been

selected as center for screening, diagnosis and treatment of neonatal

CHD to further evaluate those screen positive babies and provide man-

agement if necessary. Meanwhile, the center for quality control of

neonatal CHD screening has been set up as well to supervise the

screening work. The program is running smoothly and hundreds of

CHD babies’ lives have been saved.

T18-14-IN06

CEUS: Renal Applications

Jeong Yeon Cho

Department of Radiology, Seoul National University Hospital, Seoul,

Korea

Unlikely with CECT, CEUS can be applied in patients with renal

impairment or allergic reaction. CEUS can be used in cases of renal

ischemia, renal infections, renal trauma, for the differentiation of solid

renal masses and pseudo-tumors, and for the characterization of com-

plex cystic masses.

Renal pseudo-tumors, such as column of Bertin and dromedary

hump, can often be evaluated with conventional ultrasound alone.

CEUS can be performed directly after the conventional US and may

show similar finding of same enhancement pattern as the normal

parenchyma.

The differentiation of Bosniak IIF and III cystic masses are important

in management and prognosis. CEUS is a sensitive method to depict in-

ternal enhancement and structure within the cystic masses. Several

studies have shown high concordance (74�86%) between CEUS and

CECT in the Bosniak classification of complex renal cysts.

CEUS is helpful in detection of small renal masses. Although there

remained controversy, several reports suggested usefulness of CEUS

in characterization of solid renal tumors. CEUS is also useful in the

monitoring of renal lesions treated by percutaneous ablation therapies.

The other renal application of CEUS is evaluation of transplanted

kidney. CEUS can easily detect vascular problem of transplanted kid-

neys including aneurysm and infarction. Several studies reported that

CEUS in patients with acute rejection may show delayed parenchymal

enhancement compared with patients with acute tubular necrosis.

The potential further renal applications may include evaluation of

vascular or traumatic insults and follow-up after anti-angiogenic therapy

of renal tumors.

T18-15-IN01

The Role of Doppler Ultrasound in Renal Imaging

Ulrike M. Hamper, MD MBA

Russell H. Morgan Department of Radiology and Radiological

Science, Johns Hopkins University, School of Medicine,

Baltimore, Maryland, USA

This presentation will discuss the sonographic appearance of the

following:

1. Scanning techniques

2. Renal Vascular Problems

3. Renal Trauma

4. Obstructive Uropathy

5. Renal Infections

T18-15-IN02

Isolated Neonatal Ductus Arteriosus Aneurysm

Sheng-Ling Jan, MD, PhD

Pediatric Cardiology, Department of Pediatrics, Taichung Veterans

General hospital, Taiwan

Neonatal ductus arteriosus aneurysm (DAA) is considered uncom-

mon, but is a potentially fatal abnormality. The incidence of congenital

DAA ranged from 0.8% to 8.8% based on neonatal autopsies, fetal ultra-

sound studies and neonatal echocardiographic screening. Transthoracic

2-dimensional echocardiography is still an important tool for the diag-

nosis and follow-up of DAA. Three important signs, including the un-

usual ductal shunt jet, ‘‘Triple star sign’’ and ‘‘Rabbit ear sign’’ are

essential images for diagnosis. Preferred images of DAA are typically

visualized in the high parasternal short-axis view before the third day

of life because about 70% of the patent ductus arteriosus closes after

the third day of life in neonates with DAA and DAA regression quickens

with or without thrombus formation. Careful manipulation of the trans-

ducer and analysis of the images are important when using echocardiog-

raphy to diagnose DAA, since false images must be excluded by

carefully tracing the aneurysm-like images from different angulations

and views, including mirror image of the pulmonary artery, normal

and short ductal bump, persistent left superior vena cava, dilated atrial

appendage and vertical ductus arteriosus.

T18-15-IN03

Pediatric Abdominal Pain in the Emergency

Department

Adrian Goudie

Fiona Stanley Hospital & King Edward Hospital for Women

Abdominal pain is a common reason for presentation to the emer-

gency department. Ultrasound is well established as the primary imag-

ing modality for paediatric abdominal pain. By combining clinical

information and ultrasound performed in the emergency department,

the clinical management of children can be expedited. This talk will

discuss the common and some of the less common causes of abdominal

pain in children and demonstrate the utility of emergency department ul-

trasound.

T18-15-IN04

Ultrasound in Pediatric Focal Liver Lesions

Dagmar Schreiber-Dietrich, Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7, 97980

Bad Mergentheim

Primary hepatic tumors are a diverse group of epithelial and mesen-

chymal tumors accounting for 0.5 and 2.0% of all pediatric neoplasms

(1, 2). Liver masses in children can be benign, malignant, or indetermi-

nate (3). About one-third of the pediatric primary liver masses are

benign. In the literature, the most frequently described benign liver tu-

mors in pediatric age group are: infantile hepatic hemangioendothe-

lioma (IHH) (3), mesenchymal hamartoma (MHL), focal nodular

hyperplasia (FNH) (4), nodular regenerative hyperplasia (NRH), and he-

patic adenoma (HA) (5, 6). However, the incidence data are derived

from surgical studies and data concerning ‘‘true incidences’’ are lacking.

So far, no data are available concerning the prevalence of hemangioma

or cysts in (screened, asymptomatic) children (2). The diagnosis of pe-

diatric liver tumors is made on the basis of clinical features, serum a-fe-

toprotein (AFP) level, age of the child, and imaging characteristics. The

role of imaging, like in adulthood, is to determine the organ of origin, the

character, and the extent of the lesion. Knowledge of pediatric liver dis-

eases and their imaging appearances is essential in order to make an

appropriate differential diagnosis (2, 5).
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This presentation will discuss benign liver tumors in children with an

emphasis on imaging features and future perspectives of contrast

enhanced ultrasound in pediatric patients (7).

References: 1. Franchi-Abella S, Branchereau S. Benign hepatocellular

tumors in children: focal nodular hyperplasia and hepatocellular ade-

noma. Int J Hepatol 2013;2013:215064.

2. Chiorean L, Cui XW, Tannapfel A, Franke D, Stenzel M, Kosiak W,

Schreiber-Dietrich D, et al. Benign liver tumors in pediatric patients -

Review with emphasis on imaging features. World J Gastroenterol

2015;21:8541-8561.

3. Dong Y,WangWP, Cantisani V, D’Onofrio M, Ignee A, Mulazzani L,

Saftoiu A, et al. Contrast-enhanced ultrasound of histologically proven

hepatic epithelioid hemangioendothelioma. World J Gastroenterol

2016;22:4741-4749.

4. Dietrich CF, Schuessler G, Trojan J, Fellbaum C, Ignee A. Differen-

tiation of focal nodular hyperplasia and hepatocellular adenoma by

contrast-enhanced ultrasound. Br J Radiol 2005;78:704-707.

5. Chung EM, Cube R, Lewis RB, Conran RM. From the archives of the

AFIP: Pediatric liver masses: radiologic-pathologic correlation part 1.

Benign tumors. Radiographics 2010;30:801-826.

6. Stocker JT. Hepatic tumors in children. Clin Liver Dis 2001;5:259-

281, viii-ix.

7. Chiorean L, Caraiani C, Radzina M, Jedrzejczyk M, Schreiber-Die-

trich D, Dietrich CF. Vascular phases in imaging and their role in

focal liver lesions assessment. Clin Hemorheol Microcirc
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T18-15-IN05

Role of Ultrasound in Evaluation of Pediatric

Scrotal Lesions

Prof.Surekha Panditi

Professor of Radiology, Department of Radio-diagnosis, Bhaskar

Medical College Hyderabad, Telangana, India

High frequency, high resolution linear Ultrasound plays an important

role and is the imaging modality of choice in the evaluation of Pediatric

scrotal lesions. Diagnosis and management planning of pediatric scrotal

lesions are done based on ultrasound features.

Acute scrotal lesions such as epididymitis and testicular torsion are

differentiated by using specific ultrasound criteria. It is essential to iden-

tify testicular torsion as early as possible in order to salvage the testis.

Ultrasound plays an important role in identifying the testicular location

in 84% of cases .We share our experience in evaluating scrotal lesions

such as Inflammatory, ischemic, traumatic and neoplastic lesions.

T18-15-IN06

Capacity Building in Transcranial Doppler

Screening in Sickle Cell Disease Related-Stroke Prevention

in Children in Nigeria

Kofo Soyebi

University of Lagos

Transcranial Doppler ultrasonography (TCD) measures blood flow

velocities in the large cerebral vessels thus, detecting the risk of stroke

by estimating velocity of blood flow in these vessels and characterizing

them. This facility is however scarce in Nigeria so also the skill.

This report describes a capacity building program which enabled the

ingraining of TCD skill in four scientists making them TCD Sonogra-

phers whowere then employed in the sole TCD centre in Lagos to render

fulltime TCD screening services to children with Sickle Cell Disorder

(SCD) for early detection of stroke risk for timely stroke preventing in-

terventions. The methodology and impact are described in this report.

T18-15-IN07

Findings in Transcranial Doppler in Children with

Sickle Cell Disease in Nigeria

Kofo Soyebi

University of Lagos

BetweenMarch 2011 and September 2013, 2,331 children in Nigeria

with SCD aged 2–16 years had TCD studies.

TCD findings were classified as normal (standard risk) in 70.4%,

conditional in 19% and abnormal (high risk) in 9.3%.

The majority of children (76.9%) in the high risk category were aged

2–8 years. TCD study was inadequate for risk categorization in 1.3% of

the patients.

The TCD protocol and technique, classification of findings are

described in this presentation.

T18-15-IN08

Transfontanelle Ultrasonography Versus

Computed Tomography in the Evaluation of Intracranial

Abnormalities in Preterm and Low Birth Weight Neonates in

Lagos, Nigeria

Kofo Soyebi

University of Lagos

Intraventricular hemorrhage (IVH) commonly occurs in preterm ne-

onates. Transfontanelle ultrasonography (TFUSS) is a non-invasive

technique for the detection and characterization of IVH in preterm.

The aim of this study was to determine the incidence, grades, time of

evolution of IVH and correlation of the findings with demographics. Se-

rial Transfontanelle sonography was performed on three hundred pre-

term neonates admitted into a tertiary hospital. Sonographic findings,

relevant antenatal, perinatal, and postnatal information were obtained,

with relevant tests of statistical significance.

Twenty of these patients were randomly selected for Computed

Tomographic studies to corroborate sonographic findings. The findings

are reported.

T18-15-IN09

Shear Wave Elastography in Children

Dagmar Schreiber-Dietrich, Christoph F. Dietrich

Caritas Krankenhaus Bad Mergentheim, Uhlandstr. 7, 97980

Bad Mergentheim

Most recently the update on the 2013 published European Feder-

ation of Societies for Ultrasound in Medicine and Biology (EF-

SUMB) Guidelines and Recommendations on the clinical use of

elastography have been published focusing on the assessment of

diffuse liver disease (1, 2).

The first part of the long version of these EFSUMB Guidelines

deals with the basic principles of elastography including the rea-

sons why ultrasound can be used to make elastograms. Transient

elastography (TE) is explained as shear wave elastometry by mea-

surement of the speed of a shear wave that has been generated using

a surface impulse. Point shear wave elastography (pSWE) is ex-

plained as shear wave elastometry at a location by measurement

of the speed of a shear wave generated using acoustic radiation

force. Multidimensional shear-wave elastography (2D-SWE, 3D-

SWE) is described as quantitative SWE imaging (and elastometry)

by measuring the speed of shear waves generated using acoustic ra-

diation force. Acoustic radiation force impulse (ARFI) imaging is

discussed as well (1, 2). Guidance is provided on optimization of

scanning technique, image display, image interpretation, reporting

of data and some of the known image artefacts.
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The second and clinical part provides clinical information about the

practical use of elastography equipment and interpretation of results in

the assessment of different etiologies of diffuse liver disease including

normal values and reliability indices (1-4).

Comparative little is known about pediatric patients. Data

regarding the pediatric population with biliary atresia suggest that

liver (and spleen) elastography could be a valuable tool to predict

outcomes before surgery, and might be used after the Kasai opera-

tion to monitor liver disease and portal hypertension [(5)]. Many

other indications have been shown of value in daily practice but

comparative studies are lacking. Here we present the current

knowledge and our own data on the use of elastography in pediatric

patients including the use of strain elastography (SE) and strain-

rate imaging (quasi-static strain imaging). Future perspectives of

this promising method are discussed as well.
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The Impact of Immediate Postoperative

Transesophageal Echocardiography on Congenital Heart

Disease Surgery
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Medical University, Taiwan, 2Department of Anesthesiology, China
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China Medical University Hospital

Objectives: Residual cardiac anatomical defects or functional impair-

ment after open heart surgeries of congenital heart disease (CHD)

may result in difficult postoperative status, even death. Performing

transesophageal echocardiography (TEE) at operation room (OR)

immediately after CHD surgery can detect most of these residual de-

fects, and direct to appropriate mending interventions before leaving

OR.

Methods: This retrospective study enrolled 69 open heart surgeries

for CHD patients undertaken in the Children’s Hospital of China

Medical University, Taichung, Taiwan during the period of Jan. 1,

2015 through Apr. 30, 2017. Philips iE33 echocardiographywith

micro and regularomniplane TEE probes were used.TEE examina-

tions by pediatric cardiologists were implemented at the end of sur-

gery, when the heart returned beating and cardiopulmonary bypass

wastapering.This study categorized the complexity of open heart

surgeries into simple, intermediate and complex types. TEE studies

identified residual defects as none, minor, or major defect, and se-

vere myocardial dysfunction. Based on TEE findings, cardiologist

made discussions with cardiac surgeon and attributedthe patients

to mending interventions of none, non-surgical, surgical interven-

tion, and connection to extracorporeal membranous oxygenation

(ECMO).

Results: Thirty-eight of the 69 patients were boys and 31 were girls.

Their ages at OR ranged 1-day to 14-year-old, median was 5-month-

old. Simple surgeries were 39, including VSD 35, atrioseptectomy 2,

PA banding 1 and sub-AO myectomy 1; Intermediate surgeries were

23, including RVOT reconstruction 12, artificial valve replacement 2,

TOF repair 2, PAPVR rerooting 2 and others 5; Complex surgeries

were 7, including Fontan 3, Norwood 1, aterial switch op. 1, TAPVR re-

rooting 1, and central shunt with TV plasty 1. Mending interventions for

TEE identified residual defects were: none 48, minor defects and no

intervention 8, minor defects and non-surgical interventions 2, major de-

fects with mending surgeries 7, and severe myocardial dysfunction

requiring ECMO support 3.

Conclusions: Performing TEE at OR by cardiologists immediately

after CHD surgeries is crucially important to identify residual defects

and functional impairment. The following discussions with cardiac

surgeon can direct to the way of mending interventions. The more

complex the CHD, the higher probability of residual defects be de-

tected by TEE. TEE at OR is not only an examination but also a

means for conversations between surgeon and cardiologist. We can

also consider it as a frontline handoff procedure between surgical

team and ICU team that held at OR.

OPT18-002

Echcocardiographic Assessment during the

Procedure of Transcatheter Closure of Patent Ductus

Arteriosus in Preterm Babies

Jieh-Neng Wang, Lie-Chuen Wang, Min-Ling Hsieh, Yung-Chieh Lin,

Yu-Jen Wei, Kung-Wei Shyang, Ting-Hui Hsieh, Jing-Ming Wu

Department of Pediatrics, National Cheng Kung University Hospital,

Taiwan

Objectives: A patent ductus arteriosus (PDA) in premature infants is

common and is associated with a number of adverse outcomes. Because

of recent advances in technology, there are many reports suggest cath-

eter-based PDA closure is feasible among infants ,3 kg. Echocardio-

graphic assessment for PDA size, hemodynamics impacts, and device

selection are very important. The aim of this study was to describe

our experiences of echcocardiographic assessment during the procedure

of transcatheter closure of PDA in symptomatic low birth weight prema-

ture infants.

Methods: Hospital records of basic demographics clinical information,

echocardiographic findings, and catheterization reports of all premature

babies body weight less than 3 kilogram who underwent transcatheter

PDA closure since October 2014 in our hospital were reviewed and

recorded.

Results: Fifteen premature infants (seven boys and eight girls) born at

gestational ages ranging between 23 and 35 weeks (median, 29 weeks)

were identified. All patients were symptomatic and 12 of them received

at least one course of indomethacin therapy. Median age and weight for

procedure was 32 days (2-102 days) and 1,500 g (520-2,986 g), respec-

tively. The mean minimal ductal diameter was 3.1 +_ 0.7 mm. The mean

ductal length was 8.6 +_ 2.1 mm. PDA type C is the most common

(n58). Device used in this study were amplatzer ductal occlude II addi-

tional size (ADO II-AS) (n511), amplatzer ductal occlude I (ADO I)

(n51), amplatzer vascular plug I (n51), and vascular plug II (n52).

Successful closure was achieved in all patients with no major procedural

complications.

Conclusions: Premature babies have relatively larger and longer

PDAs. Echocardiograhic assessment is very crucial for the transcath-

eter closure. It is currently feasible to undertake transcatheter PDA

closure in symptomatic premature babies’ weight greater than 520

grams.
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Transesophagography Identifies Guide Wire

Impingement on the Tricuspid Valve Chordae

Duringtranscatheter Closure of the Perimembranous

Ventricular Septal Defect

Yu-Chih Huang, Jeng-Shang Chang

Department of Pediatric Cardiology, Children’s Hospital, China

Medical University, Taiwan

Objectives: Percutaneous transcatheter device closure of the perimem-

branous ventricular septal defect (VSD) in proper case is now an alter-

native to surgical VSD repair. However, some complications during the

transcatheter closure procedure might happen, which includean

impingement of the arteriovenous rail (AVr) in the chordae of tricuspid

valve (TV) and result in chordae rupture withsevere tricuspid regurgita-

tion. Conventionally, we used fluoroscopic images to help judginga

‘safe, straightAVr’ from a ‘wrong, curvedAVr’.Determined to observe

the right from wrong AVr course with transesophagography (TEE)

directly, we performed this study.

Methods: This retrospective study enrolled 17 patients of perimembra-

nous VSD that received transcatheter VSD closing procedure in Chil-

dren’s Hospital of China Medical University, Taichung, Taiwan in last

4 years. Philips iE33 Echocardiography with omniplane TEE probes

were used. TEE study kept going on throughout the whole procedure.

The spatial relationships between guiding wire, AVr, delivery long

sheath and the AO valve, VSD, aneurysm tissue and TV were particu-

larly noticed of. TV leaflets restriction or deformity by the guide wire

or AVr, with or without tricuspid regurgitation, were considered as signs

of chordae impingement and the AVr must be removed and re-

attempted.

Results: Guide wire impingement on TV chordae occurred in one pa-

tient and AVr impingement occurred in 4 patients. Compared to the con-

ventional fluoroscopic guideline of ‘wrong, curved AVr line’, only 2 of

the 4 AVr impingement cases displayed this fluoroscopic curved line.

Instead, TEE observed quite a few significant image abnormalities of

TV restriction, including ‘dome-shape deformity of the septal leaflet

at systole’, ‘ring-shape deformity at diastole’, ‘seagull deformity of

TV at systole’, ‘hanging bed-deformity of TV at diastole’, and ‘redun-

dant tissue tag’ etc., in addition to the appearance of TV regurgitation.

Conclusions: For ascertain a safe AVr course that was passing rightly

through the membranous VSD and the TV commissure, the fluoroscopic

imageaddress only roughly ‘a straight’ from ‘a curved’ AVr line. TEE

appeared to be a superior and useful modality for a detail description

of TV impingement by AVr or guide wire.

OPT18-004

Septic Pulmonary Emboli

Assosiated with Neck Abscess in a Child

Mariam Omar

Department of Radiology, Agakhan University Hospital, Kenya

Objectives: Septic pulmonary embolism in a child caused by soft tissue

infection.

Methods: 2 year old child presented to A/E with neck pain and fe-

ver.on examination found out to have neck rigidity and a provisional

diagnosis of meningitis was made and broad spectrum antibiotics

were commenced.CSF was negative and on further examination

swelling in the neck region was noted.an ultrasound of the neck

showed a complex hypechoic structure with hyperechoic debris and

a diagnosis of abscess was made.ultrasound guided drainage of the

neck abscess was attempted and was sucessful.pus swab for culture

and sensitivity was done.The child was doing well and fever subsided

then suddenly developed a cough and fever an xray was ordered which

showed multiple peripheral based pulmonary nodules and cavitation.a

CT scan of chest was ordered which also showed wedge shaped periph-

eral pulmonary nodules with cavitation.additional finding of a feeding

vessel was seen.

Results: pus swab showed the causative organism to be Staphylococus

aureus a diagnosis of pulmonary septic emboli asssociated with deep tis-

sue infection caused by staphylococus aureus was made.the patient was

started on flucloxacillin,cough and fever subsided and is on followup in

the chest clinic.

Conclusions: pulmonary septic emboli is a diagnosis seldom considered

in children.pulmonary septic emboli is an uncommon disorder with an

insidiousonset and is difficult to diagnose. Typical radiographic features

of septic PE include patchy air space lesions simulating nonspecific

bronchopneumonia; multiple round or wedge shapeddensities of vary-

ing sizes from located peripherally,feeding vessel sign on chest CT

scans. Complication include empyema, bronchopleural fistula, pneumo-

thorax, cavity and abscess formations. While most frequentunderlying

cause is a endocarditis, soft tissue infections may also also be a cause.

Some reports show soft tissue infection to be the commonest cause of

septic emboliPrimary staphylococcal pneumonia is usually unilateral.

In our patient, pulmonary features,include bilateral, peripherally located

nodules and cavities and are consistent with septic embolisation. The

cause of septic PE in our patientwas staphylococcal bacteremia second-

ary to soft tissue infection. Staphylococci are the most commonly

isolated pathogens in patients developing pulmonary septic emboli.E-

mergent debridement of skin abscess and appropriate antibiotics can

be effective treatment of septic pulmonary embolism to prevent compli-

cation and even death.

OPT18-005

Arfi-Elastography in Differential Diagnosis of

Benign and Malignant Solid Lesions in Children

Elena Feoktistova,1 Anna Sugak,2 Svetlana Varfolomeeva,3

Denis Kachanov,3 Tatiana Shamanskaya3

1Department of Ultrasound, Dmitry Rogachev National Research

Center of Pediatric Hematology, Oncology and Immunology, Russia,
2Department of Pediatrics, Dmitry Rogachev National Research Center

of Pediatric Hematology, Oncology and Immunology, 3Department of

Clinical Oncology, Dmitry Rogachev National Research Center of

Pediatric Hematology, Oncology and Immunology

Objectives: Acoustic radiation force impulse (ARFI) elastography is

widely used for the differential diagnosis of focal superficial tissues, he-

patic and renal lesions in adults. Typically, malignancies have increased

stiffness, whereas benign lesions are soft. In this study we assessed value

of ARFI-elastography in differential diagnosis of benign and malignant

solid lesions in children.

Methods: 121 children aged from 1 up to 216 months (45 children with

neuroblastoma, 14 –hepatoblastoma, 14 – liver hemangioma, 14 – neph-

roblastoma, 7 – sarcoma of different localization, 15 – other different

benign lesions, 12 – other different malignant lesions) were examined.

All children underwent ARFI-elastography of tumors with stiffness

value assessment according to 10 shear wave velocity (SWV) measure-

ments in each lesion. Diagnosis was confirmed by biopsy in 50, by post-

operative histologic examinations in 58, by multimodal imaging in 13

cases.

Results: There was not any significant difference between the stiffness

of the liver hemangioma (2.04 m/s (median), 1.74–2.32 m/s (25th–75th

percentiles)) and hepatoblastoma (1.85, 1.60–2.27 m/s) (P5 0.37); gan-

glioneuroma (1.02, 0.93–1.95 m/s) and neuroblastoma (1.77, 1.18–2.14

m/s) (P 5 0.28). There was not any significant difference between

benign (1.97, 1.20–2.77 m/s) and malignant (1.72, 1.20–2.06 m/s) le-

sions (P 5 0.23). The SWV cut-off value for differentiation between

benign and malignant lesions was equal to 1.93 m/s with sensitivity –

0.696, specificity – 0.586, AUC – 0.588.
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Conclusions: Accuracy of ARFI-elastography in differentiation of

benign andmalignant solid lesions in children is low and this technology

can not be recommended for use in clinical practice.

OPT18-006

Segmental Heterogeneity of Liver Fibrosis in a

Biliary Atresia Patient after Kasai Surgery: Findings on

Ultrasound and Shearwave Elastography

Xiaoju Li,1 Luyao Zhou,1 Zhihai Zhong,2 Bing Liao,3 Xiaoyan Xie1

1Department of Medical Ultrasonics, The First Affiliated Hospital, Sun

Yat-sen University, China, 2Department of Pediatric Surgery, The First

Affiliated Hospital, Sun Yat-sen University, 3Department of Pathology,

The First Affiliated Hospital, Sun Yat-sen University

Objectives: Biliary atresia (BA) is a serious infantile obstructive chol-

angiopathy, and even those who achieve a completely bile drainage after

successful Kasai portoenterostomy (KPE) suffer from progressive

fibrosis with their native liver. Apart from conventional indicators

such as liver biopsy and serum biomarkers., there is a continued need

for developing noninvasive, sensitive and reliable indicators for long-

term surveillance of liver fibrosis. We are the first to to describe the

sign of segmental heterogeneity of liver fibrosis with the use of grey-

scale ultrasound and shear-wave elastography (SWE) in a BA patient

after successful KPE, and finally prove it with histopathological

assessment. Dynamic observation of this sign may provides a promising

indicator of prognosis in the postoperative surveillance of BA.

Methods: Case report and literature review.

Results: A 2-year-old BA patient after a successful KPE was found to

present segmental deformation of the liver in grey-scal ultrasound,

that is, a hypertrophy of the right anterior segment and a coexisting

shrinkage of the right posterior segment. SWE was used to quantita-

tively evaluate the stiffness of these two different regions and revealed

an obvious difference: 10Kpa of the right anterior segment and 70Kpa

of right posterior segment. Correspondingly, the liver biopsy proved a

mild fibrosis of the right anterior segment staged F1 and a more serious

condition staged F4 of the posterior segment.

Conclusions: Liver ultrasound scan combined with SWE measurement

might be a promising tool for postoperative surveillance of BA. A larger

extent of hypertrophic area with lower SWEmeasurements may indicate

a good prognosis.

OPT18-007

The Value of Clinical and Ultrasound Features for

the Diagnosis of Infantile Hepatic Hemangioendothelioma:

Comparison with Contrast-Enhanced CT/MRI

Ming Xu, Xiaoyan Xie

Department of Medical Ultrasonics, the First Affiliated Hospital of Sun

Yat-Sen University, China

Objectives: To investigate the clinical and ultrasound characteristics of

infantile hepatic hemangioendothelioma (IHHE) in differentiating

IHHE from other focal liver lesions (FLLs) in children, compared to

the diagnostic performance of CECT/MRI.

Methods: A total of 45 children with IHHE were retrospectively re-

viewed. Another 45 children with FLLs who were randomly selected

at the same time served as the control group. The location, number,

size and imaging appearance of the tumors were evaluated. Independent

factors for predicting IHHE versus FLLs were evaluated. The diagnostic

performance of the clinical and ultrasound features were compared with

CECT/MRI.

Results: Compared with the FLL group, the IHHE group had a

younger age at diagnosis (P50.008), lower AFP levels (P50.000),

smaller lesion sizes (P50.000), and a higher proportion with a resis-

tance index (RI) ,0.7. Multiple logistic regression analysis showed

that age, size, RI and AFP were independent factors for predicting

IHHE. ROC analysis showed that the area under the ROC curve

of the four combined independent factors was 0.881 (95% CI:

0.744-0.960), while that for CECT/MRI was 0.905 (95% CI:

0.774-0.973), for all the above was 0.929 (95% CI: 0.805-0.985),

and there was no statistically significant difference among the three

methods (P . 0.05).

Conclusions: CECT/MRI was the effective diagnostic indicator for

IHHE. But combining the clinical and ultrasound features, including

age at diagnosis, lesion size, RI and AFP could achieve the same diag-

nostic performance as CECT/MRI.

OPT18-008

Percutaneous Ultrasound-Guided

Cholecystocholangiography with Micro-Bubbles to Early

Exclude Biliary Atresia and Relieve Cholestasis for Infants

with Gallbladder .1.5 cm in Length: A Pilot Study

Luyao Zhou

Department of Medical Ultrasonics, The First Affiliated Hospital, Sun

Yat-sen University, China

Objectives: To evaluate the feasibility of Percutaneous ultrasound-

guided cholecystocholangiography (PUSCC) for early exclusion of

BA in infants whowere clinically suspected of BA and had a gallbladder

.1.5cm in length on ultrasound (US).

Methods: The ethics committee approved this study, and written

informed parental consent was obtained. From February 2016 to

December 2016, 9 infants with conjugated hyperbilirubinemia and gall-

bladder.1.5cm in length on US were referred to PUSCC. PUSCC was

performed by using an US machine with incorporated contrast pulse

sequencing, and a linear transducer by injecting diluted contrast agents

via an 18- gauge needle. US and PUSCC images were evaluated in

consensus by two radiologists. Sonographic criteria for BA were trian-

gular cord sign and gallbladder length to width ratio of .5.2. BA on

PUSCC was excluded when there was contrast material visualized in

the gallbladder, common hepatic ducts, common bile duct and passage

to the duodenum. Non-parametric test and McNemar’s exact tests

were used.

Results: All the patients underwent a successful PUSCC procedure

without related complications. Among them, five were excluded of

BA. Their serum direct bilirubin level were substantially declined

[91.1(75.6-128.8) umol/L vs. 65.3(60.0-76.5) umol/L ), P50.031] after

PUSCC. The other 4 patients were diagnosed as BA. The accuracy of

PUSCC [9/9,100 %, (69.2%,100%)] in the diagnosis of BAwas higher

than that of US [4/9, 44.4 %, (21.2%, 78.8%)] (P50.5).

Conclusions: PUSCC may be a safe and effective tool to early exclude

BA in infants whom US scan is equivocal.

OPT18-009

Two-Dimensional Shear Wave Elastography in

Pediatrics: A Focus on Examiner Experience

Alina Popescu,1 Ioan Sporea,1 Liviu Pop,2 Diana Gherhardt,1

Corina Pienar,3 Oana Belei,2 Ioana Ciuca,2 Corina Paul,2

Puiu-Iulian Velea2

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Romania, 2Department of

Pediatrics, ‘‘Victor Babes’’ University of Medicine and Pharmacy,
3Department of Ultrasound, ‘‘Victor Babes’’ University of Medicine and

Pharmacy

Objectives: To evaluate examiner experience in performing a 2D-SWE

technique in children.

Methods:We compared the first and the last 50 examinations performed

by a single examiner with an experience of more than 50 examinations
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using this technique in adults. The two study groups were heteroge-

neous: each group consisted of 17 normal weight children without his-

tory of liver disease, 24 obese children and 9 children with diffuse

chronic liver disease. The groups were similar in terms of age, gender

and body mass index (age range: 3-17 years, mean age 11.963.8 years

vs 12.563.5 years, p5 0.4; 68% vs 60% boys, p5 0.4; mean BMI

24.468.1 kg/m2 vs 23.567.1 kg/m2, p5 0.5).We used the 2D-SWE.GE

(Logiq E9, GE Healthcare, Chalfont St Giles- UK), with a C1-6-D

probe. Reliable measurements were defined as a median of 10 liver stiff-

ness measurements acquired in a homogenous area, avoiding large ves-

sels, with an IQR/median # 30%.

Results: In 5 children we obtained unreliable results (3 children were

included in the first study group). We found no differences between

the first and last 50 examinations in terms of median (4.361.2 kPa vs

4.762.3, p5 0.7) and IQR/median (0.6860.38 vs 0.7560.61). Medians

and IQR/medians remained similar in obese and in children with diffuse

chronic liver disease.

Conclusions:A prior experience of 50 examinations using 2D-SWE.GE

in adults seems sufficient before performing liver elastography in child-

ren.

OPT18-010

Normal Liver Stiffness Values in

Children Using a Two-Dimensional Shear

Wave Technique

Alina Popescu,1 Ioan Sporea,1 Liviu Pop,2 Diana Gherhardt,1

Corina Pienar,3 Ioana Ciuca,2 Oana Belei,2 Corina Paul,2

Puiu-Iulian Velea2

1Department of Gastroenterology and Hepatology, ‘‘Victor Babes’’

University of Medicine and Pharmacy, Romania, 2Department of

Pediatrics, ‘‘Victor Babes’’ University of Medicine and Pharmacy,
3Department of Ultrasound, ‘‘Victor Babes’’ University of Medicine and

Pharmacy

Objectives: To establish normal LS values in children, using a 2D SWE

technique and to evaluate the influence of age, gender and body mass in-

dex (BMI) on LS measurements.

Methods:We conducted a prospective study which included 46 children

(age range: 2-17 years, mean age 10.864.2 years, 48.8% girls, mean

BMI 19.263.5 kg/m2).We enrolled childrenwithout history of liver dis-

ease, normal serum transaminase levels and normal abdominal ultra-

sound. All measurements were taken without sedation, in fasting

conditions, in the right liver lobe. We used the 2D-SWE.GE (Logiq

E9, GE Healthcare, Chalfont St Giles- UK), with a C1-6-D probe. Reli-

able measurements were defined as a median of 10 LSmeasurements ac-

quired in a homogenous area, avoiding large vessels, with an IQR/

median # 30%.

Results: We obtained reliable results in all except 2 children (97.7%).

The mean normal LS value in children, using 2D SWE.GE was:

4.0460.95 kPa. LS values increased significantly with age: 2-6 years:

3.361.05 kPa, 6-10 years: 4.160.89, .10 years: 4.360.81 kPa (p5
0.02). In addition, we found a weak/moderate, statistically significant

positive linear correlation between age and LS values (r5 0.4, p5
0.02). We found no correlation between BMI and LS values (r5 0.25,

p5 0.13). LS values were similar in boys and girls (4.160.8 kPa vs

3.961.01 kPa, p5 0.3).

Conclusions: Normal LS values in children seem to be influenced by

age, but not by gender or BMI.

OPT18-011

A Rare Case of Primary Intestinal

Lymphangiectasia in Children: Case Report in Malaysia

Yin Eie Teo, Ming Huan Cheng

Department of Radiology, Keningau Hospital, Sabah, Malaysia

Objectives: Primary intestinal lymphangiectasia (PIL) also known as

Waldmann Disease, is a rare disorder of protein losing enteropathy,

with unknown etiology. The disease is characterized by malformation

of the intestinal lymphatic drainage system, resulting in abnormal gut

permeability or lymphatic flow obstruction. We present a case report

of a child whowas repeatedly admitted for bilateral pedal edema and hy-

poalbuminemia. Ultrasound of abdomen revealed small bowel wall

thickening with ascites. Subsequent biopsy taken from colonoscopy

showed intestinal lymphangiectasia. This case highlighted the impor-

tance of ultrasound findings, Computed Tomography (CT) features cor-

relation and consideration of PIL in paediatric patients.

Methods: Case report and literature review.

Results: A 3-year old boy, presented with recurrent pedal edema and

intermittent diarrhoea. He is underweight with mild abdominal

distension. Blood investigation showed persistent hypoalbuminemia

and lymphocytopenia. Ultrasound of abdomen revealed small bowel

wall thickenings with minimal ascites while CT showed diffuse small

bowel wall thickenings without terminal ileum and colon involve-

ment. He underwent colonoscopy and biopsy eventually revealed in-

testinal lymphangiectasia. Patient responded well with dietary

modification.

Conclusions: This case highlighted that ultrasound may be the first mo-

dality to detect thickened bowel wall among children. CT further char-

acterizes the extent of disease. With the combination of ultrasound and

CT findings, PIL should be considered as one of the differential diagno-

ses among paediatric patients whom presented with diffuse small bowel

wall thickening of unknown cause.

Poster Session
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A Pediatric Case of Sigmoid Colon Malignancy

Presented with Krukenberg Tumor

Mesut Ozgokce

Departement of Radiology, Yuzuncu Yıl University, Turkey

Objectives: Colorectal cancers are mostly encountered at adults and are

rare in pediatric and adolescent age group individuals. In this presenta-

tion; it was aimed to demonstrate the radiologic findings of a female pe-

diatric patient with the complaint of abdominal pain, in whom a left

ovary mass was incidentally determined and the diagnosis of recto-sig-

moid cancer wassubsequently made.

Methods: Case report and literature review.

Results: 15-year old female patient with recently started abdominal pain

and abdominal distention was referred to our clinic. No additional

grouses that could give rise to thought of malignancy, such as loss in

weight, blood in stool or change in defecation habits, were existed.

Her previously performed ultrasound examination at a private hospital

had documented a right ovarian mass. Mild abdominal distention was

noted at physical examination. No suggestive finding was determined

in laboratory tests. A left adnexal mass including milimetriccystic com-

ponents and increased vascularity, with size of 13 3 8 cm and well-de-

marked margins was determined in repeated B-Mode / Doppler

sonography. In pelvic magnetic resonanceMR imaging, this mass lesion

was with signal intensity properties of hypointense at T1-weigthed,

hyperintense at T2-weighted sequences, and with homogenous contrast

enhancement afteriv. contrastagent administration. Additionally, a

diffuse thickening in the wall of the sigmoid colon segment that came

in the view of the pelvicMRI sequences was noted.Finally, the diagnosis

of metastatic Krukenberg tumor at right ovary secondary to the sigmoid

colonic mass was made depending upon the frozen section specimens

following the surgery.

Conclusions: Pediatric colorectal carcinomas are rare entities generally

with a poor prognosis. Metastasis of colorectal carcinomas, as in the
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unlikely event of occurrence, should be kept in minds in pediatric cases

with vascular ovarian masses

PPT18-002

Cranial Ultrasonographic Screen in Healthy

Neonates

Yi-Jie Lin, Nan-Chang Chiu, Che-Sheng Ho

Division of Pediatric Neurology, MacKay Children’s Hospital, Taiwan

Objectives: Cranial ultrasonography is a non-invasive screening tech-

nique for early detection of abnormalities.

Methods: We retrospectively reviewed the results of cranial ultrasono-

graphic screen in healthy neonates between October 2011 and August

2014, with gestational age between 35-42 weeks.

Results: There were a total of 6405 neonates received cranial ultrasono-

graphic screen during the period, and most of them (5335 cases, 83.3%)

were assigned to the normal group. Among the 1070 neonates with

abnormal findings, 166 of them (2.6%) had more than two abnormal

findings. The most common minor findings were cysts, including 511

(7.97%) subependymal cysts, 118 (1.84%) frontal horn cysts, 148

(2.31%) choroid plexus cysts, and 15 (0.23%) pineal region cysts. Sub-

ependymal cysts and frontal horn cysts mostly resolved at the age be-

tween 2 and 3 months old (46.1% and 42.8%, respectively). Other

detected minor anomalies were lenticulostriate vasculopathy (201,

3.13%), mild ventricular dilatation (92, 1.43%), increased periventricu-

lar echogenicity (62, 0.96%), enlarged cisterna magna (47, 0.73%),

asymmetric ventricles (7, 0.10%), and mild brain edema (5,

0.07%).There were 10 (0.15%) major anomalies confirmed by MRI,

including cerebral hemorrhage, cerebral infarction, periventricular het-

erotopia, lipoma in perisplenimu of corpus callosum, vascular malfor-

mation, arachnoid cyst, dysgenesis of corpus callosum and agenesis of

corpus callosum.

Conclusions: In our study, the incidence of intracranial anomalies found

by cranial ultrasonographic screen in healthy neonates is 16.7%. Major

anomalies were found in 0.12% neonates. Cranial ultrasonography can

be an easily used technique for early screening and serial follow-up.

Still, continuous clinical assessment is important in neonates even

without abnormal newborn screen.

PPT18-003

Decision Making of Clinical

Management by Sonography in a Very Low Birth

Weight Infant with Hydrocephalus

Nan-Chang Chiu

Department of Pediatrics, MacKay Children’s Hospital, Taiwan

Objectives: Intracranial hemorrhage (ICH) can cause hydrocephalus

and is not so rare in very low birth weight (VLBW) infant. Progressive

hydrocephalus may need surgical approach. However, it is rather diffi-

cult to perform in VLBW infants. Here present a case of facing such sit-

uation and demonstrate the decisive role of cranial sonography for

choosing the proper clinical management.

Methods: Case report.

Results: The patient was born with 24+1 weeks’ gestational age and a

birth weight of 609 gm. Grade II ICH was found on the second day after

birth. A hematoma posterior to 3rd ventricle with dilated lateral and 3rd

ventricles was found on the 10th day. Progressive dilatation of the ven-

tricles was detected by the following sonographies. The resistant index

(RI) of anterior cerebral artery (ACA) increased gradually. Transient

diastolic reversal flow was found on the 19th day. Fortunately, it disap-

peared after compressing the anterior fontanelle so ventricular tapping

was avoided. The RI of ACA decreased and the hematoma and the

dilated ventricles shrinked finally. He had no abnormal neurological

finding at corrected age of 4 months.

Conclusions:Hydrocephalus is usually a critical condition but the toler-

ance of the brain decides the necessity of surgical approach. We

constantly monitored the cerebral blood flow condition by cranial so-

nography and held invasive procedure in this case. Serial sonography

is helpful for managing ICH in infants.

PPT18-004

Evaluation of Right Atrial Size in Children

Andrey Tsokolov, Viktor Krilov

Department of Diagnostic, Federal State Agency «1409 Clinical

Hospital Of The Baltic Sea Fleet», Russia

Objectives: A need to get scientific and clinically reasonable data on

standard values of the right atrial (RA) size has appeared with the exclu-

sion of unsubstantiated diagnostic approach.

Methods: A total of 1008 people were examined, boys and girls of all

age groups (from 3 weeks up to 15 years), and body weight 3.1-40.9

kg. Evaluation of the RA size was carried out from the apical 4-chamber

position from the level of the plane of the tricuspid valve ring to the base

of the RA.

Results: The mean values of the RA size for the different weight groups

of patients from the examination, as well as the value of the 2 standard

deviations (62d) are given below. Moreover, all the RAvalues obtained

in the study are within the specified interval of 2 standard deviations.

Weight 3.1-4.9 kg – size RA 17.266.5 mm; 5.0-6.9 - 19.963.4;

7.0-8.9 - 21.564.3; 9.0-10.9 - 23.963.6; 11.0-12.9 - 24.764.0;

13.0-14.9 - 26.563.1; 15.0-16.9 - 27.465.7; 17.0-18.9 - 27.964.6;

19.0-20.9 - 28.763.8; 21.0-22.9 - 29.164.1; 23.0-24.9 - 31.265.7;

25.0-26.9 - 31.764.3; 27.0-30.9 - 32.664.4; 31.0-35.9 - 33.465.2;

36.0-40.9 - 34.865.9, respectively.

Conclusions: A close correlation (r50.87) between the size of the RA

and the bodyweight of the examined children and adolescents, as well as

the links between body weight and dimensional parameters of the heart

chambers, supposes a comprehensive assessment of the last, with the

purpose of the correct interpretation of the data and verification of the

diagnosis.

PPT18-005

Imaging Findings of Rapunzel Syndrome Including

Sonography

Alpaslan Yavuz,1 Mehmet Melek,2 _Ilyas D€undar,3

S€umeyra Demirkol Alag€oz,1 Fatma Durmaz1

1Department of Radiology, Yuzuncu Yil University, Turkey, 2Department

of Pediatric Surgery, Yuzuncu Yil University, 3Department of Urology,

Yuzuncu Yil University

Objectives:Rapunzel syndrome caused by thichobezoar is an extremely

rare intestinal condition in humans resulting from ingesting hair (tricho-

phagia). Trichobezoars (hair ball) are usually located in the stomach, but

may extend through the pylorus into the duodenum and small bowel (Ra-

punzel syndrome). They are almost always associated with trichotillo-

mania and trichophagia or other psychiatric disorders. When not

recognized, the trichobezoar continues to grow in size and weight due

to the continued ingestion of hair. This increases the risk of severe com-

plications, such as gastric mucosal erosion, ulceration and even perfora-

tion of the stomach or the small intestine. In this presentation, it was

aimed to make a well-groomed demonstration of the radiologic findings

of a giant gastric bezoar that was determined in a young female.

Methods: Case report and literature review.

Results: 15-years-old woman was referred with complaints of anorexia,

weight loss and left upper quadrant mass. Physical examination speci-

fied a left hypochondriac solid mass bloating the skin upwards. B-

Mode Ultrasound imaging of upper abdomen revealed an echogenic

mass with acoustic shadow behind at gastric site. CT examination

following intravenous contrast administration revealed a heterogeneous
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giant mass with lamellar-concentric structural pattern of mixed soft-tis-

sue and air attenuation; determined mass was identified as signal void in

T2 and post-contrast T1 weighted and MR images in both axial and cor-

onal planes. The patient underwent surgery with the pre-diagnosis of

gastric trichobezoar and the mass was excised via an epigastric approach

by delivering from a tight primary gastric incision. The ex-vivo consid-

eration of trichobezoar was revealed as 23 cm-in-size (cranuocaudal)

and mainly composed of barba. The drains were drawn at sixth day of

the operation following successful per-oral feeding. Patient was dis-

charged without complication at seventh post-operative day.

Conclusions: In conclusion, trichobezoar should be suspected in young

females presenting with non-specific abdominal complaints; as a non-

invasive modality, ultrasound can be the initial imaging method that

can be used in detection of trichobezoars especially with substantial

growth.

PPT18-006

Newborn Ultrasound Screen Program for

Developmental Dysplasia of the Hip: A Local Women’s and

Children’s Hospital Experience in Taiwan

Wei-Yuan Huang,1 Tsung-Sheng Huang,1 Yi-Cian Liu,1 Bin-Kun Hong2

1Department of Pediatrics, Binkun Women’s and Children’s Hospital,

Taiwan, 2Department of Obstetrics and Gynaecology, Binkun Women’s

and Children’s Hospital

Objectives: In Taiwan, national newborn screen with genetic and meta-

bolic diseases has been performed for decades. Moreover, the early hear-

ing detection and Intervention for all babies was arranged since 2012.

The incidence of developmental dysplasia of the hip (DDH) was re-

ported as 1.2 per thousand live births but no advanced general technical

survey. In this study, we tried to investigate the screen program for DDH.

Methods: The newborns delivered in a local women’s and children’s

hospital during April, 2015 to March, 2017 were enrolled under the

free will for self charged hip ultrasound screen. Two pediatricians

with Taiwan ultrasound society qualified membership evaluated via

Graf method for classification.

Results: Totally 2716 newborns were received DDH ultrasound

screening in two years among 6715 live births. 245 cases needed to

follow up and 6 babies were soon transferred to pediatric orthopedics

and others revealed stable hip in following 338 operations with educa-

tion to parents about DDH, swaddling care and double layer diaper us-

age. Forty percent parents would like to pay for this study and the

positive screen rate was about nine percent. Only one third transfer cases

had partial abnormal hip physical examination, and one eversion foot

and one congenital dislocation of the knee were also noted.

Conclusions: Graf type IIc or D cases were transferred for Pavlik

harness with near-double incidence rate(2.2&) compared to prediction.

Not only the risk group performed but the incidence might be under esti-

mated. A national screening policy could be recommended for early

diagnosis and intervention with further more studies.

PPT18-007

Performed Sternocleidomastoid (SCM) Muscle and

Hip Ultrasound in Infantile Muscular Torticollis

Ya-Mei Chang

Department of Pediatrics, National Taiwan University Hospital, Taiwan

Objectives: Musculoskeletal ultrasound a fully development technique

in today but it still not routine used in infant muscular torticollis.

Congenital muscular torticollis (CMT) is the common etiology of torti-

collis in infant, it associated with a contracture of the sternocleidomas-

toid muscle with a lateral head tilt and chin rotation toward the side

opposite to the tilt, most cases are present with a palpable neck mass ap-

pearing at 2 to 4 weeks of age. An association between congenital

muscular torticollis and developmental dysplasia of the hip (DDH)

has been described in the many literatures. SCM Ultrasound examina-

tion for congenital muscular torticollis not routine performed in Taiwan

although the ultrasound systems were very popular and available in

many local clinic.

Methods: case report.

Results:We reported these 2 cases, one is found unilateral torticollis in

physical examination, however, SCM ultrasound examination revealed

bilateral fibromatosis mass, another case is right torticollis has palpable

neck mass with normal bilateral hip maneuver examination but ultra-

sound examination showed right torticollis with right hip subluxation,

the patient has been transferred to pediatric orthopedic and underwent

Pavlik harness therapy to reduction the hip subluxation.

Conclusions: Ultrasound examination is one of the most sensitive tools

for the diagnosis of CMT and DDH. It is easy to assessment and low

misjudgment rate. Bilateral torticollis could be misdiagnosed as unilat-

eral torticollis because of the less severe side was easy to ignored

compared with another side. By the way, physical examination of the

neonatal hip is challenging, and requires a sensitive hand, and patience,

examination. Through the ultrasonography is objective and accurate

detect the SCM lesion and silent DDH, it will be leading the physician

create an appropriate physiotherapy or treatment for the patient.

PPT18-008

Role of Echocardiographic Diagnosis for an

Adolescent with Sudden Cardiac Arrest

In-Teng Mio

Department of Pediatrics, Tungs’ Taichung Metroharbor Hospital,

Taiwan

Objectives:Hypertrophic cardiomyopathy is an uncommonmyocardial

disease which is usually asymptomatic in early childhood. The clinical

presentations are cardiac murmur, arrhythmias, syncope, sudden

collapse and cardiac death. Echocardiography is one of the best diag-

nostic tools, and also can pick up the asymptomatic patients as a

screening modality.

Methods: Case report.

Results:A 13-year-old boy experienced of sudden collapse and syncope

while exercising in school. He was sent to our emergency room imme-

diately. Physical examination revealed lethargy of consciousness and a

grade II/VI systolic murmur over left lower sternal border. Chest X-

ray showed normal size & contour of heart without significant increase

of pulmonary vascular markings(Figure 1). The electrocardiography

demonstrated sinus arrhythmia and left ventricular hypertrophy with

strain (Figure 2). The Two-dimensional and M-mode echocardiography

demonstrated the marked increase in interventricular septal thickness

(3.41cm) and posterior left ventricular wall (Figure 3). Continuous-

wave Doppler echocardiography demonstrated insignificant obstruction

of left ventricular outflow tract (Figure 4). The ejection fraction of left

ventricle was 64.93%, mild tricuspid and mitral regurgitation were de-

tected by Doppler echocardiography. After the stabilization of patient’s

condition, he was discharged and then received open septal myomec-

tomy at another teaching Di. Unfortunately, sudden cardiac arrest at-

tacked again during physical education at school 2 years later. After

emergency cardiopulmonary resuscitation and AED defibrillation by

the school nurse, he was sent back to our emergency room. The electro-

cardiography before resuscitation in school demonstrated ventricular

fibrillation and Torsade de pointes (Figure 5). The follow-up echocardi-

ography revealed the same findings of hypertrophic cardiomyopathy but

less left ventricular outflow obstruction (Figure 6). For prevention of the

recurrence of syncope and possible sudden cardiac death, an implantable

cardioverter device was implanted and then he was discharged and on

beta-blocker in home. The follow-up electrocardiograms & Holter’s

monitoring showed normal sinus rhythm without ventricular premature

depolarization.
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Conclusions: Hypertrophic cardiomyopathy is an uncommon but

serious myocardial disease in children and adolescent. It is usually pre-

senting with syncope & sudden cardiac arrest during activity, especially

during the physical education and exercise which may induce the occur-

rence of ventricular arrhythmias. Echocardiography is an effective & ac-

curate tool to evaluate the anatomical changes & function of heart. The

thickness of septal & ventricular wall and severity of left ventricular

outflow tract obstruction can be easily detected by 2-D & Doppler echo-

cardiography. In patients with syncope or sudden onset of collapse,

echocardiography is one the first choice to study and it should be the

best tool to evaluate and make the diagnosis of hypertrophic cardiomyo-

pathy.

PPT18-009

When is theOptimal Timing for Evaluation of Spine

Us for Sacral Dimple in Neonates?: The Earlier Evaluation

is Not Always Better than the Later

Hyun Hae Cho,1 Wee Kyoung Kim2

1Department of Diagnostic Radiology, Ewha Womans University,

Mokdong Hospital, South Korea, 2Department of Diagnostic Radiology,

Bundang Cha Hospital

Objectives: This study aimed to propose the optimal timing for evalu-

ating spine ultrasonography (US) for sacral dimple in neonates.

Methods: This study included a total of 211 neonates with clinically

diagnosed as simple sacral dimple and underwent spinal US, from

January 2016 to March 2017. Patients were classified into two groups

based on whether delineable subarachnoid CSF space exists (group A)

or not (group B). Patient-, mother-related clinical factors include ante-

natal history and US findings compared between both groups.

Results: Group A included 163 patients (M:F 576: 87) and group B

included 48 patients (M:F522:26 ). Group A showed significantly older

age, older corrective age, larger birth weight and body weight compared

with group B (all p , 0.003). Mean age of group B noted 12.5 days

old with corrective age of 42+2. Mean birth weight of group B noted

3.3 kg with body weight about 4.8 kg on examination day. However,

no statistically significant differences were seen between other patient

and maternal factors. Delineation of subarachnoid CSF space showed

significant relation with detection of cord and cauda equine pulsation,

filum thickness, and could affect the confidence of the examination

(p, 0.001).

Conclusions: Spinal US was known to be difficult when baby grow

older, but according to this study earlier evaluation is not always better.

We suggest that spinal US might be performed at least after 12.5 days

after birth with body weight more than 4.8kg, considering that

delineation of subarachnoid CSF space is difficult before this period.

T19. Preclinical Ultrasound

Symposium

T19-14-IN01

In Vivo Ultrasound Imaging and Characterization

of Mouse-Embryo Brain Development

Jonathan Mamou

F. L. Lizzi Center for Biomedical Engineering, Riverside Research, New

York, NY, USA

High-frequency ultrasound (HFU, .20 MHz) offers a means of

investigating biological tissue at the microscopic level with spatial res-

olutions better than 100 mm. Novel in vivo HFU imaging methods were

developed to form three-dimensional (3D) images of the brain of devel-

oping mouse embryos. Many genetically-engineered mice display

abnormal development of the central nervous system (CNS) at early em-

bryonic ages, and HFU offers great potential for in vivo imaging and

characterization of normal and abnormal development. A 34-MHz,

five-element annular array was excited using chirp-coded excitation.

In utero, in vivo 3D data sets were acquired frommore than 120 embryos

over five stages, from embryonic days E10.5 to E14.5, and CNS and

head volume renderings were generated using automatic image-process-

ing methods. Mutants expressing CNS deficiencies were also imaged

and detected using automatic signal-processing approaches. These

HFU methods could prove instrumental in improving the efficiency of

preclinical studies in mouse models of a wide range of conditions.

T19-14-IN02

Ultra-sensitive Doppler for Micro-flow imaging

Shigao Chen

Department of Radiology, Mayo Clinic, Rochester, MN

Microvessel imaging is useful for cancer diagnosis and treatment

evaluation, neural functional imaging (through the neurovascular

coupling effect), and evaluation of inflammatory diseases. High frame

rate ultrasound imaging combined with more advanced tissue clutter fil-

ter can greatly improve the sensitivity of Doppler for micro-flow imag-

ing. Examples in healthy human kidney, bowel of patients with Crohn’s

disease, and activation of animal brain and spinal cord in response to

electrical stimuluswill be presented. A second technology (with contrast

agent), which achieves super-resolution microvessel imaging by

tracking the centers of individual microbubbles, can resolve microves-

sels with size below 50 mm in a freely breathing rabbit with several mil-

limeters of breathing motion. The principles of these imaging

technologies will be presented with preliminary in vivo results.

T19-14-IN03

A Mouse Model of Neuroblastoma by Using High-

Frequency Ultrasonography

Yen-Lin Liu

Department of Pediatrics, Taipei Medical University and Taipei Medical

University Hospital, Taipei, Taiwan

Neuroblastoma is a childhood cancer that originates from the sym-

pathoadrenal lineage of neural crest. Despite modern multimodal

therapy, approximately 50% of patients with neuroblastoma still suc-

cumb to the disease eventually. Moreover, neuroblastoma with ampli-

fication of the MYCN oncogene, accounting for �20% of cases,

correlates with an extremely poor prognosis and requires more rapid

discovery of new therapy. In 1997, Weiss et al. constructed Th-

MYCN, the first transgenic (Tg) mouse model of neuroblastoma,

featured by targeted overexpression of human MYCN cDNA in the

neural crest by using rat tyrosine hydroxylase (Th) promoter. The

Th-MYCN model recapitulates most clinical and molecular charac-

teristic of human high-risk neuroblastoma and had been widely

used in biologic and therapeutic studies. However, spontaneous

occurrence of tumor in Th-MYCNmice is usually detected by abdom-

inal palpation, which is less accurate and highly variable among ob-

servers. In recent years, we modified the methods of Teitz et al. in

2011 and utilized a high-frequency ultrasound system (VEVO

2100; FUJIFILM VisualSonics, Toronto, Canada) with an RMV-

706 transducer at 40 MHz to screen the hemizygous Tg mice since

age 4–6 weeks. The probability of developing abdominal or thoracic

tumors$ 2 mm at age 60, 90, and 120 days was 62%, 80%, and 83%,

respectively (n 5 53). Thoracic tumors occurred less frequently than

did abdominal tumors but was related to rapid death after tumor

detection. We tested the efficacy of JQ1, a BRD4 bromodomain in-

hibitor which epigenetically blocks MYCN transcription, at 50 mg/

kg IP QD for 28 days (n 5 6), showing significant delay of tumor

growth (P , 0.01) and improved survival (median survival, 18 vs.

Abstracts S231



43 days after treatment, P 5 0.0002). However, the majority of mice

(5/6) had their tumor relapsed after cessation of BRD4 inhibition. By

contrast, no treatment response was observed in mice treated with 13-

cis-retinoic acid (5 mg/kg PO QD for 14 days), a differentiation

agent. Next, we treated Tg mice with common cytotoxic

chemotherapy regimens, including cyclophosphamide/doxorubicin/

vincristine (CDV), cisplatin/etoposide, and topotecan/cyclophospha-

mide, with/without JQ1. The mice treated with chemotherapy

showed more durable remission (P , 0.01). On survival analysis,

mice treated with CDV showed the longest survival. In conclusion,

high-frequency ultrasonography enables early detection and

longitudinal evaluation of hemizygous TH-MYCN mice and helps

to confirm the additive effect between BRD4 inhibition and cytotoxic

chemotherapy.

T19-14-IN04

Innovative Photoacoustic Imaging Technology to

Support Vascular Health Science

Tsuyoshi Shiina

Dept of Human Health Sciences, Grad School of Medicine, Kyoto

University, Kyoto, Japan

Photoacoustic imaging provides high optical contrast sensitivity

to physiological parameters such as the oxygen saturation of hemo-

globin and offers better spatial resolution of ultrasound for deep im-

aging compared with purely optical imaging by combing the merit of

optical and ultrasound imaging technologies. Photoacoustic imaging

has been explored for the early diagnosis of cancer based on tumor

angiogenesis, and identification of cardiovascular plaques. We have

conducted development of photoacoustic mammography system in

Kyoto University/Canon joint research project supported by MEXT

from 2008. In addition, we are promoting development of 3D-PA

technologies to be applicable in wider clinical field and non-medical

purposes in ImPACT (Impulsing Paradigm Change through Disruc-

tive Technologies) program supported by cabinet office of Japan

from 2014. In ImPACT program, biomedical imaging is still the

main target and applicable for wider clinical fields including cancer

diagnosis, orthopedics, dermatology, plastic surgery, and dementia,

as well as health and beauty care. In addition, we aim to foster

‘‘Vascular Health Science,’’ a new health science to contribute to

the early prediction of diseases and health maintenance by moni-

toring blood vessel networks and blood state in the human body to

enable people to continue working while preserving their health

and beauty in the super-aging society.

T19-14-IN05

Evaluating LV Function in Mouse Myocardial

Infarction Model by Speckle Tracking Echocardiography

Wei-Wen Lin, MD, PhD

Taichung Veterans General Hospital, Taichung, Taiwan

Mouse models of cardiovascular disease have been used to study the

mechanism and various stem cell therapy strategies. Speckle tracking

echocardiography (STE) has been shown to provide unique information

for the quantitative assessment of global and regional myocardial func-

tion. Standard view B-mode images are recorded and measured by

continuous frame-by-frame motion analysis of speckles within the

myocardium. Deformation parameters including radial, longitudinal

and circumferential strain can be used for a serious of myocardial re-

modeling indicator after infarction. In multimodality noninvasive imag-

ing techniques, including PET, SPECT and STE are employed to

monitor serially the beneficial effects of cell therapy on angiogenesis,

blood perfusion, and myocardial function, respectively. These experi-

mental data reveal the efficacy of mesenchymal stem cell therapy after

MI and elucidate the mechanism cardiac repair.

T19-14-IN06

The Application of Theranostic Microbubble

Ultrasound System for the Minimally Invasive Surgery

Ai-Ho Liao

Graduate Institute of Biomedical Engineering, National Taiwan

University of Science and Technology, Taipei 10607, Taiwan

Sensorineural hearing loss and balance dysfunction are common symp-

toms of inner ear disorders. Therapeutic strategies may include medication,

surgical intervention, sound amplification, or physical therapy. Methods for

local delivery can include intratympanic or intracochlear approaches. Intra-

cochlear drug delivery is achieved via a cochleostomy through the round

window membrane (RWM) or directly through the otic capsule, and a vari-

ety of devices, including syringe, osmotic pumps, microinjector, and a recip-

rocating drug delivery system, have been employed. Although intracochlear

application can achieve greater bioavailability of drugs entering the inner ear

than the intratympanic approach, the former usually requires invasive surgi-

cal manipulation to interrupt the inner ear structure, and may increase the

risk of deafness. Active intratympanic drug delivery was developed in an

attempt to overcome the shortcomings of direct transtympanic injection. Po-

tential utilization for such a topical application of medicine to the inner ear

will be further explored in the future in view of its convenience in applica-

tion, fewer side effects, andminimal invasiveness. Recently, ultrasound (US)

combinedwith a contrast agent,microbubbles (MBs), has been used to target

or control drug release to tissues and cells. MBs, which are small gas-filled

microspheres that are used as contrast agents in diagnostic ultrasound-based

imaging, are now being intensively investigated for ultrasound-mediated

gene and drug delivery as cavitation nuclei. In this presentation, the feasi-

bility of US combined with the most suitable particle size MBs to enhance

the drug delivery by theranostic MBs-US system in inner ear was firstly

demonstrated. The practical application of optimal MBs-US on increasing

the RWMpermeability for facilitating drug or medication delivery to the in-

ner ear. Biotin–fluorescein isothiocyanate conjugates (biotin–FITC) are as

delivery agents, and guinea pig animal models simulate the clinical case.

Finally, the efficiency and feasibility of theranostic MBs-US system in clin-

ical purpose will be assessed.

T19-14-IN07

Anti-inflammation as a Novel Therapy for Post-

Infarction Heart Failure-The Linkage Between Myocardial

Contractility and Biochemical Changes

Chii-Ming Lee

Cardiology Division, Department of Internal Medicine, National

Taiwan University Hospital, Taipei, Taiwan

Myocardial infarction (MI) is a potentially fatal event and the major

cause of heart failure (HF) in adults. Although timely revascularization

significantly reducesMI-relatedmortality, one of themajor unmet therapeu-

tic needs is to develop strategy aimed at minimizing post-infarctionmyocar-

dial inflammation and subsequent HF. Cyclooxygenase-2 (COX-2) is

induced in response to ischemia-induced stress and inhibition of COX-2 pre-

vents cardiomyocytes from apoptosis, reduced infarct size, and attenuated

cardiac remodeling in animal models of MI. We recently examined novel

anti-inflammation modalities in a rat model of acute MI. Treatment with

amino acid derivatives significantly reduced the extent of inflammatory

cell infiltration and the expressions of inflammation-related genes and pre-

served myocardial viability post-infarction. These anti-inflammatory effects

were associated with a significant reduction in end-systolic diameter and

improvement in ejection fraction of left ventricle (LV), as assessed by using

echocardiography. The differences remained to be significant at 14th day

post-operation. These echocardiographic findings not only demonstrated

the association between anti-inflammation and the preservation of LV sys-

tolic function post-MI, but also shed light on the prevention of ischemia-

related HF.
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T20. Therapeutic Ultrasound

Symposium

T20-15-IN01

Sonobactericide - An Adjunct Therapy for Infective

Endocarditis: An In Vitro Proof-of-Concept

Kirby R. Lattwein,1,2,3 Himanshu Shekhar,2 Willem J. B. van Wamel,3

Tammy Gonzalez,4 Andrew B. Herr,4 Christy K. Holland,2

Klazina Kooiman1

1Department of Biomedical Engineering, Thoraxcenter, Erasmus MC,

Room Ee2302, P.O. Box 2040, 3000 CA, Rotterdam, the Netherlands,
2Department of Internal Medicine, Division of Cardiovascular Health

and Disease, University of Cincinnati, Cincinnati, Ohio, USA,
3Department of Medical Microbiology and Infectious Diseases,

Erasmus MC, Rotterdam, the Netherlands, 4Cincinnati Children’s

Hospital Medical Center, Division of Immunobiology, Center for

Systems Immunology, and Division of Infectious Diseases, Cincinnati,

Ohio, USA

Infective endocarditis (IE) is associated with high morbidity and mor-

tality rates. The predominant bacteria causing IE is Staphylococcus

aureus (S. aureus), which can bind to existing thrombi on heart valves

and generate vegetations (biofilms). In this in vitro study, we evaluated

sonobactericide as a novel strategy to treat IE, using ultrasound and an

ultrasound contrast agent in combination with an antibiotic and a throm-

bolytic. We developed a model of IE vegetations using human whole-

blood clots infected with S. aureus. Histology and live-cell imaging

revealed an outer biofilm layer of fibrin-embedded living Staphylococci

around a dense erythrocyte core. Infected clots were treated under flow

for 30 minutes and degradation was assessed by time-lapse microscopy

imaging. Treatments consisted of either continuous plasma flow alone or

with different combinations of therapeutics: oxacillin (antibiotic), re-

combinant tissue plasminogen activator (rt-PA; thrombolytic), intermit-

tent continuous-wave low-frequency ultrasound (120-kHz, 0.44 MPa

peak-to-peak pressure), and an ultrasound contrast agent (Definity�).

Infected clots exposed to the combination of oxacillin, rt-PA, ultra-

sound, and Definity achieved 99.3 6 1.7% clot width loss, which was

greater than the other treatment arms. Size measurements of the effluent

suggested low emboli risk. These results demonstrate that sonobacteri-

cide could be an effective therapeutic strategy for treating IE.

T20-15-IN02

The Immunological Effects of Therapeutic

Ultrasound

Gail ter Haar, Petros Mouratidis

Therapy Ultrasound, Division of Radiation and Imaging, The Institute of

Cancer Research, London, UK

Advances in cancer immunotherapy have improved our understanding

of the power of the immune system and its optimization to help against the

disease. Therapy Ultrasound can both induce necrosis in target tissues by

raising the temperature to ablative levels and create cavitation which can

result in mechanical disruption of stroma surrounding cancer cells. Both

these processes may increase the immunogenicity of tumors, and there is

anecdotal clinical evidence to that effect. In a pre-clinical study, pancre-

atic tumours have been subjected to a number of different to Therapy Ul-

trasound exposure regimes (ablative, hyperthermic & cavitational) to

explore whether there is increased T cell infiltration and immune cell ac-

tivity in the area of the tumour and improved efficacy of immunotherapy

(using anti-CTLA-4 and anti-PD-1 antibodies), and which regime is the

most effective. The results will be presented here.

T20-15-IN03

Real-Time Cavitation Control for Enhancing

In-Vitro Gene Transfection

Claude Inserra,1 Wen-Shiang Chen,2 Jean-Christophe B�era1

1Univ Lyon, Universit�e Lyon 1, INSERM, LabTAU, F-69003, Lyon,

France, 2Department of Physical Medicine and Rehabilitation, National

Taiwan University Hospital, Taipei 100 Taiwan

Sonoporation using mid-frequency high-pressure ultrasound is a non-

viral approach for in-vitro and in-vivo gene delivery. However, partially

due to the unstationary behavior of cavitation microbubble cloud, sonopo-

ration effect is usually unrepeatable, especially in low intensity conditions.

This appears as amain drawback for therapeutic applications of ultrasound

requiring softmechanical effects of cavitationmicrobubbles such asblood-

brain barrier opening or gene delivery into cells, particularly when it is

required to maintain for a sufficiently long time weakly nonlinear oscilla-

tions ofmicrobubbles (stable cavitation). In thisworkwediscuss the recent

possibilities of real-time acoustic feedback control of cavitation activity

aiming atdistinguishing thevariouscavitation regimesofmicrobubblesos-

cillations (stable cavitation) and strong collapses activity (inertial cavita-

tion). By quantifying acoustic cavitation activity through specific

acoustic indicator (subharmonic emission andbroadbandnoise) associated

to a feedback process on the applied voltage to the transducers, it is shown

that ultrasound cavitation can be systematically initiated andmaintained at

a stable levelduring thewholepulsed sonication shot.Efficiencyof the pro-

posed approach, in terms of transfection rate and reproducibility, is demon-

strated in-vitro through the quantification of gene delivery of plasmids

within liver (BNL) or adenocarninoma (HT29) cells.

T20-15-IN04

Localized Image-Guided Drug Delivery into the

Brain Using Novel Transmit/Receive Ultrasound

Phased Arrays

Kullervo Hynynen,1,2,3 Ryan M. Jones,1,2 Dallan McMahon,1,2

Lulu Deng,1 Kogee Leung,1 Meaghan A. O’Reilly1,2

1Sunnybrook Research Institute, Toronto, Ontario, Canada, 2Depatment

of Medical Biophysics, University of Toronto, 3Institute of Biomaterials

and Biomedical Engineering, University of Toronto, Toronto, Ontario,

Canada

MRI guided focused ultrasound provides a completely noninvasive

method for delivering energy deep in the brain when a large phased array

is used to compensate the skull induced distortions of the wave front.

This has been successfully exploited for thermal ablation of small vol-

umes of VIM nucleus for the treatment of essential tremor with FDA

approval last year. Animal research and recent clinical experience indi-

cate that similar technology could be used to increase the permeability

of the blood-brain barrier (BBB) for drug and cell delivery into the brain.

These exposures require orders of magnitude with smaller powers than

the thermal ablation when the exposure is combined with microbubbles.

To effectively deliver agents into clinically relevant volumes, the focal

spot needs to be electronically moved and the acoustic emissions from

the focal volume used to control the exposure. In this talk our experience

with such experimental arrays in animal experiments will be reviewed.

T20-15-IN05

Ultrasonic Neuromodulation: Evidence from

Neuron to Animal Model

Hairong Zheng

Paul C. Lauterbur Research Center for Biomedical Imaging, Shenzhen

Institutes of Advanced Technology, Chinese Academy of Sciences,

Shenzhen, China Email: hr.zheng@siat.ac.cn
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Background, Motivation and Objective: Neurostimulation is among

the fundamental ways of neuroscience to probe the neural mechanisms

from molecular to behavioral levels. The cutting-edge discovery of ul-

trasound as a non-invasive neurostimulation tool, has made possible

for the effective amelioration of multiple functional brain diseases

such as Parkinson disease, epilepsy and major depression. In this study,

we highlight the up-to-date research on the application of the ultrasonic

radiation force in the stimulation of isolated neuron, mice and monkeys

with the underlying mechanism and the challenges of ultrasonic neuro-

modulation discussed.

Statement of Contribution/Methods:A high-frequency neurostimula-

tion chip based on surface acoustic waves (SAWs) was designed and

fabricated for the stimulation of isolated neuron. The responses of

HEK cells, and neuron under the stimulation of the chip were recorded

by the Ca2+ imaging and patch clamp. Confocal imaging of fluo-4-AM

fluorescence was conducted on the neuron cells with the neurostimula-

tion chip. The whole-cell voltage clamp was used to record the changes

in membrane current in response to stimulation with the chip. Portable

and wearable systems incorporating high voltage waveform generator

(0.5-5MHz) were designed for free-moving small animal studies. In

addition, a wearable 256-element 2D dual-curvature focused ultrasound

phased-array transducer and MRI compatible ultrasonic neuromodula-

tion system were developed for primate studies. Rhesus monkeys

were trained to perform perceptual tasks with and without intermittent

ultrasonic stimulation to specific cerebral cortex. In vivo single or mul-

tiple neuron electrode recording and eye tracking were conducted during

task performance, allowing an evaluation of the direct linkage between

physiology and behavior.

Results/Discussion: Time-lapsed series of confocal images were ob-

tained from neuron cells loaded with fluo-4-AM. Ca2+ transients were

triggered in response to the stimulation by the high-frequency neurosti-

mulation chip indicated by the increase in fluo-4 fluorescence intensity.

Alterations in themembrane currents in response to high-frequency neu-

rostimulation were recorded for HEK cells and neuron, respectively.

Electromyography and local field potential signals were successfully re-

corded, demonstrating that the ultrasound neuromodulation can induce

neuronal activity and evoke motor behaviors of animals. These results

manifested that the interaction between ultrasonic radiation force and

the protein of cell membranes may lead to the opening of mechanosen-

sitive ion channels, thus triggering effective neuromodulation at both

cellular and behavioral levels.

T20-15-IN06

Ultrasound Noninvasive Gene Delivery for

Parkinson’s Disease Treatment

Hao-Li Liu

Department of Electrical Engineering, Chang Gung University,

Taoyuan, Taiwan

Parkinson’s disease (PD) is a potent neurodegenerative disease in

which a progressive loss of dopaminergic neurons eventually produces

a loss of movement controlling ability and other symptoms. To date,

in addition to pharmacological, non-pharmacological, and neurosurgical

therapies, gene delivery has emerged as a potential therapeutic modality

for PD. Effective targeted gene delivery is complicated in that gene vec-

tors cannot penetrate the blood-brain barrier (BBB), thus clinical tests

must rely on invasive intracerebral gene vector injection. Focused ultra-

sound with the presence of microbubbles has been noticed to be capable

of locally and reversibly disrupting blood-brain barrier (BBB) without

causing neuronal damage, and has proven its potential to enhance the de-

livery of therapeutics into CNS. In this study, we aim to preclinically

explore the feasibility in using focused ultrasound to deliver gene into

the brain, and also demonstrate the feasibility of this approach to restore

behavior and neuronal function on PD animal model.

T20-15-IN07

The Impacts ofMicrobubble-Induced Sonoporation

on Cell Membrane Permeability and Cytoskeleton

Arrangement

Juan Tu, Dong Zhang

Key Laboratory of Modern Acoustics (Nanjing University), Ministry of

Education, Nanjing University, Nanjing 210093, China

Microbubble-mediated sonoporation has shown its great potential in

facilitating intracellular uptake of gene/drugs and other therapeutic agents.

However, the biophysicalmechanisms underlying cell-bubble interactions

remain unclear. Particularly, the cell cycle-phase-dependent cellular re-

sponses to sonoporation have never been reported. Here, efficient synchro-

nizations were performed to arrest HeLa cells in individual cycle phases.

Then, atomic force microscopy was adopted to examine the topography

and stiffness of synchronized cells. Finally, real-time fluorescence imaging

system was designed to simultaneously visualize sonoporation-induced

variations in cell membrane permeabilization and cytoskeleton arrange-

ment. The results showed that G1-phase cells had the largest height and

elastic modulus, while S-phase cells were the flattest and softest ones.

Consequently, S-Phasemight become the preferred cycle for sonoporation

treatment, due to the greatest enhancement of membrane permeability and

the fastest cytoskeleton disassembly. These findings may benefit ongoing

efforts pursuing rational utilization ofmicrobubble-mediated sonoporation

in cell-cycle-targeted gene/drug delivery for cancer therapy.

T20-15-IN08

High-Resolution Ultrafast Imaging of Microbubble

Activity during Sonoporation

Mike Averkiou,1 Sara Keller,1 Richard Zong,1 Alex Hanah,2

Matt Bruce2

1Department of Bioengineering, 2Applied Physics Laboratory,

University of Washington, Seattle, Washington

Sonoporation is the combined action of ultrasound and microbubbles on

cells and blood vessels which results in changes in the tumormicroenviron-

ment that promote drug uptake. Sonoporationmay lead to: (a) transient cell

membrane permeability alteration; (b) vessel poration increasing perme-

ability and particle extravasation; and (c) interstitial pressure modulation

leading to increasedparticle transport throughdiffusion. Theprecise param-

eters that induce sonoporation are not fully understood.Ultrasound imaging

maydemonstrate the interactionof ultrasoundwithmicrobubbles during the

sonoporationprocess inorder to understand theunderlyingmechanisms.An

ultrafast high-resolution imaging approach was developed to study the so-

noporation of liver cancer cells (HepG2) in vitro in an Opticell-like cell

enclosure. Using plane wave imaging with a 15 MHz linear array on a Ve-

rasonics 128 system, frame rates of about 8 kHzwere achieved. Uniquemi-

crobubble movement and destruction patterns including streaming,

vortexing, and standing waves were observed in rea-time. Despite the

simplicity of the cell enclosure, the complexity of the microbubble

patterns during sonication as observed for the first time with ultrafast

imaging reveals surprising results and gives guidance on the ultrasound

parameters and concentration needed for efficient sonoporation.

T20-15-IN09

Ultrasound Microbubble Contrast Agents Promote

Transdermal Drug Delivery

Ai-Ho Liao

Graduate Institute of Biomedical Engineering, National Taiwan

University of Science and Technology, Taipei 10607, Taiwan

This report discusses a new development in the use of ultrasound (US)

microbubble contrast agents on transdermal drug delivery. In clinical ap-

plications, microbubbles serve as imaging agents to enhance the contrast
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of ultrasound images via intravenous injection. Different degrees of mi-

crobubble oscillation due to distinct acoustic fields can elicit various de-

grees of cavitation. Inertial cavitation can enhance the permeability in the

surrounding tissues, increase vessel wall permeability, and promote drug

entry from blood into cytosol or matrix, whereas stable cavitation can

slightly increase tissue permeability without causing any harm. At pre-

sent, most ultrasound contrast agents are designed for injection into blood

vessels, nevertheless, microbubbles with different condition parameters

are highly correlated with efficiency in transdermal permeation. As for

applications in a transdermal drug delivery, we also used microbubbles

at a given concentration in combination with ultrasound to widen inter-

cellular spaces, thereby successfully enhancing the in vivo delivery of ar-

butin across the skin. In order for liquid-phase microbubbles to be

conveniently applied to skin surface, our team modified the medium sur-

rounding the microbubbles at the optimum concentration from liquid to

gel. Moreover, it is found that under the same ultrasound power density,

microbubbles of larger particle sizes can extend the penetration depths of

dye at the phantom surface. Recently, US-mediated drug-coated micro-

bubble cavitation for enhancing hair growth, the treatment of inflamma-

tory skin diseases, and wound healing both in vitro and in vivo have been

investigated by our group.

Free Paper

OPT20-001

Study of Biological Effects of Standing Wave

Focused Ultrasound

Faqi Li, Man Luo, Zonggui Chen, Yurong Zhang

College of Biomedical Engineering, Chongqing Medical University,

China

Objectives: This study aimed to explore the differences in biological ef-

fects of standing wave focused ultrasound (SWFU) with that of propa-

gating wave focused ultrasound (PWFU).

Methods: To get standing wave focused ultrasound, two identical prop-

agating wave transducers were set coaxial relatively and were driving

simultaneously with the resonance frequency of 626.9kHz. The focal

length of the transducer is equal to 221mm and the diameter is 270.

As for the implementation of the focusing of propagating wave, it was

carried out by driving unilateral transducer and sheltered another one

with sound absorption material. There is no need to choose driving fre-

quency specially, so driving it with the same frequency as SWFU. The

theoretical and experimental sound field results of the two focus

methods were compared with each other to explore the differences of

sound field. Irradiating the tissue-mimicking phantom with the same

focal pressure (18MPa) of the two focus methods, the cavitation signals

were collected with passive cavitation detection and the lesion forma-

tions were recorded with High-speed camera. Recording and analyzing

the sound pressure wave and the spectrum of it to compare the nonlinear

degree of the two focus methods.

Results: The results of the acoustic field the theoretical distribution

and the experimental scan in the free sound field are in good agree-

ment with each other. The sound field distribution between the two

focusing methods was obvious different in the acoustic propagation

axis. -6dB width in this axis of PWFU was up to 5.2 times of wave

length, however that of SWFU reached 0.42 times of wave length.

To reach the same focal pressure of 18MPa, the driving power of

SWFU is much lower than PWFU. When irradiating tissue-

mimicking phantom with the same acoustic pressure of the two

focusing methods, the lesion caused by PWFU is formed faster.

With the same irradiating time, the lesion caused by PWFU is larger.

The degrees of cavitation of the two focusing modes have no signif-

icant differences with each other, but in the degree of nonlinearity,

PWFU’s was stronger.

Conclusions: The size of focal region caused by SWFU is significantly

smaller than that of PWFU, which can achieve more accurate and more

controllable treatment. To reach the same focal pressure, the driving po-

wer of SWFU is much lower than PWFU, so SWFU can reduce the en-

ergy deposition of tissue along the sound propagation path to improve

the safety of the treatment. Irradiation tissue-mimicking phantom with

the same acoustic pressure, the lesion caused by PWFU is faster and

larger, that is mainly because of the nonlinear effect.

OPT20-002

Temporal and Spatial Resolved Observation of

Bubble Cavitation Signal by Holographic Image

Reconstruction

Ren Koda, Takumu Origasa, Toshitaka Nakajima, Yoshiki Yamakoshi

Graduate School of Science and Technology, Gunma University, Japan

Objectives: Control of micro-bubble cavitation is a key technology in

improvement of both efficiency and efficacy of ultrasound-assisted

DDS. However, the mechanism of bubble cavitation is too complicated

to optimize due to the formation of bubble cloud and interaction between

the neighboring bubbles. To control the bubble cavitation in ultrasound-

assisted DDS, in-situ observation of bubble cavitation mechanism is

required. In this study, a novel measurement method of bubble cavita-

tion, which has temporal resolution of sub-micro second and spatial res-

olution of sub-mm, is proposed.

Methods: High intensity focused US wave (Pumping wave) which

causes bubble cavitation and high frequency US pulse (Probing pulse)

are irradiated synchronously to the bubble. Bubble radiates secondary

US wave by bubble cavitation of the pumping wave. RF signal of prob-

ing wave, which contains bubble cavitation signal, is acquired and the

bubble cavitation signal source is reconstructed by holographic US

wave back-propagation followed by amplitude deconvolution.

Results: Experiments were carried out using Sonazoid microbubbles by

changing frequency and sound pressure of the pumping wave, and bub-

ble density. Interesting phenomena of bubble cavitation, which were

difficult to observe by conventional methods, were visualized. First

was the difference of the harmonic signal irradiation depending on

lateral position. The second was a phenomenon like ‘‘stimulated US

wave irradiation’’ of bubbles positioned in a lateral direction.

Conclusions: A novel temporal- and spatial-resolved measurement

method for bubble cavitation signal is proposed. This in-situ measure-

ment method can observe bubble cavitation dynamics including its tem-

poral development with sub-micro second temporal resolution.

OPT20-003

Prevention of Doxorubicin Induced

Cardiomyopathy after Delivery of Modified Acidic

Fibroblast Growth Factor by Using Ultrasound-Targeted

Microbubble Destruction: A Preliminary Experimental Study

Xinqiao Tian,1 Xianwei Ni,2 Yingzheng Zhao,3 Lei Zheng,2

Jianjun Yuan1

1Department of Ultrasonography, Henan Provincial People’s

Hospital/The People’s Hospital of Zhengzhou University, China,
2Department of Ultrasonography, Wenzhou Medical University,
3College of Pharmacy, Wenzhou Medical University

Objectives: To observe the preventive effects of doxorubicin-induced

cardiomyopathy (DOX-CM) rats after delivery of modified acidic fibro-

blast growth factor (MaFGF) by using ultrasound-targeted microbubble

destruction (UTMD).

Methods: The fifty male SD rats were randomly divided into five

groups: (1) Control group, (2) DOX-CM group, (3) MaFGF group, (4)

UTMDgroup, (5)MaFGF+UTMDgroup. (2)-(5) groups rats were intra-

peritoneally injected with doxorubicin to induce DOX-CM and given

the corresponding interventions. Six weeks after intervention, all rats
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were underwent conventional echocardiography and velocity vector im-

aging (VVI) exams. Left ventricular internal dimension-diastole

(LVIDd), left ventricular internal dimension-systole (LVIDs), left ven-

tricular ejection fraction (LVEF) and left ventricular fractional short-

ening (LVFS) were measured using conventional echocardiography.

The segmental mean peak systolic radial velocity (Vs), systolic radial

strain (Sr), and systolic radial strain rate (SRr) of six walls at the papil-

lary muscle level were measured in left ventricular short-axis view by

VVI. At last, myocardial tissues of all rats were stained with Hematox-

ylin-eosin (HE) to observe the myocardial tissue morphology and with

Van Gieson (VG) to calculate the collagen volume fractions (CVF).

Results: Six weeks after intervention, HW/BW, LVIDs and LVIDd of

MaFGF+UTMD group were significantly decreased compared with

DOX-CM group(P,0.05�0.01), while the LVEF, LVFS, Vs, Sc and Sr

was significantly increased (P,0.05�0.01). Van Gieson stains showed

that the collagen volume fractions (CVF) of DOX-CM groups signifi-

cantly increased comparing with the control group (P,0.01), while the

CVF of MaFGF+UTMD groups significantly decreased (P,0.01) .

Conclusions: Delivery of MaFGF to myocardium in DOX-CM rats by

UTMD could retard the formation of myocardial fibrosis and effectively

protect the left ventricular function of DOX-CM rats.

OPT20-004

Ultrasound Guided Radiofrequency Ablation of

Peritoneal Implantation after Resection of Hepatocellular

Carcinoma

Shinn-Cherng Chen, Ming-Lun Yeh, Zu-Yau Lin, Wan-Long Chuang

Division of Hepatobiliary, Department of Internal Medicine, Cancer

Center, Kaohsiung Medical University, Taiwan

Objectives: To evaluate the efficiency, safety and survival of ultrasound

guided radiofrequency in peritoneal implantation after resection of he-

patocellular carcinoma.

Methods: Two case had reviewed. The first case is 59 y/o, who recurrence

peritonealnodule2cmdetected12months after resectionof primary tumor.

RFAwas done using expandable needle with partial open and low power

40W for 10 minute. then observe effect and survival. Second case took

left segmentectomy for residue lesion that not response to TACE and PEI

12year afterfirst treatment ofHCC.10month later, 1 cmperitoneal implan-

tation found. radiofrequencywas done using cool-tip 1 cm probe for 6min.

Results: Both cases showed complete ablated on following CT image.

No obvious side effect or complication in both cases except small skin

burn scar at puncture site in first case which healed spontaneously.

The first case die in brain metastasis 6 years after ablation. He died in

liver failure 3 years 11 month later. No peritoneal recurrence and whole

following. although liver recurrence present, however, it is smaller than

3 cm and considered not related to his liver failure.

Conclusions: The ultrasound guided radiofrequency is effective and

safe for treatment of peritoneal implantation.

OPT20-005

A Multifunctional Theranostic Nanoagent for

Dual-Mode Image-Guided Hifu/Chemo- Synergistic Cancer

Therapy

Nan Zhang,1 Xiaojun Cai2

1Department of Ultrasound imaging, Second Affiliated Hospital of

Chongqing Medical University, China, 2State Key Laboratory of

High-Performance Ceramics and Superfine Microstructure, Shanghai

Institute of Ceramics, Chinese Academy of Sciences

Objectives: To develop the perfluorohexane and the anticancer drug

doxorubicin-encapsulated hollow mesoporous Prussian blue nanopar-

ticles (HMPBs-DOX/PFH), and to investigate the capacity of amplifi-

able ultrasound/ photoacoustics (US/PA) dual-mode imaging and

synergistic HIFU/chemo- treatment enhancement.

Methods: HMPBs-DOX/PFH was prepared by utilizing a controlled self-

etching reaction and vacuum siphon degassing process. 200ml HMPBs-

DOX/PFHwas dropped intowells of the agar-gelmodelwell and irradiated

by focus ultrasound (FU). Then, the PA imagingwas performed byLASER

VEVO imaging system. 12 rabbits bearing VX2 breast tumor were intratu-

morally injected with normal saline and HMPBs-DOX/PFH. US and PA

imaging were performed before and after injection of the above agents,

and correspondingly, thequantitative analysis of contrast enhanced imaging

was measured. 42 rabbits were randomly divided into seven equal groups:

Saline, DOX, HMPBs-PFH, HMPBs-DOX/PFH, saline+HIFU, HMPBs-

PFH+HIFU,HMPBs-DOX/PFH+HIFU, and the solutionswere injected in-

tratumorally. All the HIFU ablation was performed at 120W for 5 s. After

HIFU ablation, the changes of gray-scale value and the tumor volumes of

each treatment groups were collected and calculated. Finally, pathology

and immunohistochemical examination of PCNA and TUNEL were per-

formed to detect the synergistic efficiency of HIFU and chemotherapy.

Results: HMPBs-DOX/PFH was performed excellent contrast at both B

mode and contrastmode after phase transition triggeredbyFUS irradiation.

Invitro PA imaging performance,HMPBs-DOX/PFHcouldproduce strong

PA signal. We also surprisingly found that the PA intensity of the HMPBs-

DOX/PFH group (16.356 1.046 a.u.) was higher than that of the HMPBs-

DOXgroup (11.1446 2.347 a.u.) afterHIFUexposure.This differencewas

ascribed to the contrast enhancement from the increased temperature and

PFHgasgeneratedby theHIFUstimulus.Basedupon the results of imaging

performance in vitro, PA signal intensity of each tumor after injection

(1.218 6 0.094 a.u.) was much stronger than the pre-injection value

(0.274 6 0.101 a.u.). The echo intensity of each tumor increased three-

fold over the pre-injection value after HIFU irradiation. Depending on the

results of smaller tumor size, the lower positive index (PI) of PCNA and

the higher apoptasis index (AI), HMPBs-DOX/PFH could generate acous-

tic cavitation effects and thermal mechanisms that can enable rapid and

highly localized thermal ablation, as well as promote the efficiency of

site-specific drug release for achieving synergistic HIFU/chemotherapy.

Conclusions:The HMPBs-DOX/PFH could act as a multimodal contrast

agent for US and PA imaging, as well as it was a potential synergistic

agent for HIFU/chemo- surgery for any residual tumor tissue, inhibiting

possible tumor recurrence and minimizing systemic side effects.

OPT20-006

Focused Ultrasound Treatment Promotes Nerve

Regeneration in RAT

Dong Hwee Kim,1 Sung Jin Oh,1 Hee Seung Ha,2 Hyung Min Kim,1

Jong Woong Park,3 In Chan Youn1

1Center for Bionics, Korea Institute of Science and Technology (KIST),

South Korea, 2Department of Biotechnology, Korea University,
3Department of Orthopaedic Surgery, Korea University Anam Hospital

Objectives: Ultrasound has been widely used in clinic for the treatment

of repairing bone fractures and of healing in various soft tissues. Some

reports indicated that ultrasound accelerated peripheral nerve regenera-

tion. However, these studies are focused on pulsed ultrasound stimula-

tion(PUS) and little is known about effect of focused ultrasound

stimulation(FUS) treatment. This study is to investigate which FUS

improved the nerve regeneration in rat crush model.

Methods: Male Sprague-Dawley rats weighing 150g were underwent

right sciatic nerve crush surgery and were randomly divided into 2

groups: injury and treatment groups. 24hr after surgery, FUS were

applied at the crush site for 3 weeks. The ultrasound protocol had a

spatial average, temporal-averaged intensity of 1.6 W/cm2 operated at

2 MHz for 10 minute per application. Footprint analysis was performed

in measurements for print length (from tip of third toe to heel), toe

spread (from tip of first toe to tip of fifth toe), and intermediate toe spread

(from tip of second toe to tip of fourth toe). Scores for sciatic function

index (SFI), tibial function index (TFI), and peroneal function index

(PFI) were calculated using the Bain’s formulas.
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Results: SFI, TFI and PFI values were zero before surgery, indicating

that the rats had normal sciatic nerve function. The treatment group’s

scores for the SFI, TFI, and PFI were significantly decreased compared

with injury group. Rats treated with the ultrasound showed a statistically

significant acceleration of foot function recovery as against injury group.

Conclusions: FUS could promote the functional recovery of rat sciatic

nerve crush injury. Further studies should focus on identification of the

mechanisms.

OPT20-007

Focused Shockwave Induced Blood-Brain Barrier

Opening

Yi Kung,1 Chiang Lan,2 Chia-Shan Yeh,3 Yi-Hua Hsu,3

Abel P-H. Huang,3 Wen-Shiang Chen1

1Department of Physical Medicine and Rehabilitation, National Taiwan

University Hospital National Taiwan University College of Medicine,

Taiwan, 2Department of Medicine, National Yang-Ming University,
3Department of Surgery, National Taiwan University Hospital

Objectives: Blood-brain barrier (BBB) is a diffusion barrier, which im-

pedes influx ofmost compounds, and controls the exchange of substances

between the blood and the central nervous system (CNS) to maintain the

physiological condition. Nonetheless, the protecting mechanism of BBB

also prevents CNS drugs from treating CNS disorders effectively. In this

study, a commercial focused shockwave was applied for inducing blood-

brain barrier opening to improve the efficiency of drugs delivery.

Methods: A commercial focused shockwave instrument (Piezowave,

RichardWolf GmbH)was combined with a computer controlled bi-axial

locator, and four-point laser locator on transducer to process the shock-

wave induced blood-brain barrier opening. Evans blue was injected via

tail vein as a BBB opening indicator. All Brain samples were collected 3

hr after shocking, and analyzed by H&E stain and TUNEL assay

(S7100, Millipore).

Results:Under intensity level 5 (P- -10Mpa, P+ 17.4Mpa, 0.182mJ/mm2)

with 5Hz of shocking, BBBwas opened by 100 times of shocks (with above

50 % of success opening rate), and opened with bleeding by 300 times of

shocks. With the proposed locating- mechanism, the target treating area

couldbe locatedprecisely, including thedepthand theareaonbrains (SDrat).

Conclusions: The proposed focused shockwave technique to induce

blood-brain barrier opening has several advantages: consistent BBB

opening rate, good penetration (due to low frequency), lack of thermal

effect, and easy-accessibility (based on a commercial device).

Poster Session
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Antitumor Effects of Combining Hemocoagulase

with the Blocking Microvascular Action of Microbubbles

Enhanced Ultrasound Cavitation on Rabbit Vx2 Liver Tumor

Qian Yang,1 Peng Tang,2 Guangbin He,1 Liwen Liu,1 Xiaodong Zhou,1

Shuping Ge3

1Department of Ultrasound, Xijing Hospital, China, 2Det. of

Orthopedics, Rehabilitation, China Rehabilitation Research Center,

Beijing Charity Hospital, 3Department of Pediatrics, St. Christopher’s

Hospital for Children

Objectives: Substantial effort is being directed toward investigating the

use of microbubble enhanced ultrasound cavitation (MEUC) to promote

penetrate vascular wall and disrupting circulation in liver tumor. In this

study we propose and investigate a new method for combining MEUC

with hemocoagulase (HC) atrox, which is effectively a vascular target-

ing to induce embolism effects and combine these with an antiangio-

genic treatment strategy.

Methods:Rabbits were implanted VX2 tumor mass to establish a liver

tumor model. 7 days after tumor implantation, rabbits presented with

single liver tumor were randomly divided into 4 study groups: (1) con-

trol group were given injections of saline use micro- pump intrave-

nously. (2) HC only injection. (3) MEUC treatment. (4) MEUC+HC

treatment. The MEUC induced an acute reduction of blood flow as

confirmed with contrast enhanced ultrasound (CEUS) imaging. Qon-

traXt software quantitative analysis time intensity curve (TIC) of the

tumor blood perfusion and microvascular changes. HC was adminis-

tered was inserted precisely into the tumor under the guidance of

real- time ultrasound with a 21-gauge needle. MEUC were conducted

at1 MHz frequency probe (with a 400-cycle pulse length and a pulse

repetition frequency of 9 Hz) at peak positive pressure of 1 MPa in

combination with the commercial microbubble agent SonoVue.

MEUC treatments were performed on 10 min on and off periods

and HC was administered for 1KU.

Results: Post MEUC+HC treatment at 1 h and 7-day, the parameters of

TIC including peak value, RBV and AUC were measured using CEUS

were significantly lower than that found in the other treatment groups.

The MEUC+HC treatment group showed significant growth inhibition

relative to the MEUC-only and HC-only treatment groups. The

MEUC+HC treatment group showed significant growth inhibition rela-

tive to the MEUC-only (p , 0.01) and HC-only treatment groups (p ,
0.01). No damage was observed in the surrounding normal tissues.

Conclusions: These results indicate the feasibility of a new approach to

combining microbubble enhanced ultrasound cavitation with hemocoa-

gulase.

PPT20-002

Application of Ethanol-Enhanced Percutaneous

Laser Ablation for of Rabbit Vx2 Liver Tumors

Qian Yang,1 Peng Tang,2 Guangbin He,1 Liwen Liu,1 Xiaodong Zhou,1

Shuping Ge3

1Department of Ultrasound, Xijing Hospital, China, 2Department of

Orthopedics and Rehabilitation, China Rehabilitation Research Center,

Beijing Charity Hospital, 3Department of Pediatrics, St. Christopher’s

Hospital for Children

Objectives:Our goal was to investigate to both the safety and efficacy of

method for percutaneous ethanol injection (PEI) and ultrasound-guided

percutaneous laser ablation (PLA) to treat rabbit VX2 liver tumors, a

method designed to induce and duplicate the effects of embolisms com-

bined with a strategy to inhibit tumor growth.

Methods: Fourteen days after rabbits were implanted with a single liver

VX2 tumor, they were randomly divided into 2 study groups: (1) those

PLA treatmenttreated with PLA. and (2) those treated with PEI+PLA

treatment. An Nd: YAG laser was coupled to a quartz fibreoptic fiberop-

tic guide (600mm) with a flat tip. The fibre fiberoptic guide and a ther-

mocouple were placed in the lumen of one Chiba needles (21G),

which were inserted into the tumor under ultrasound- guidance. The

laser was fired for 6 min at 5 W power. Contrast-enhanced ultrasound

(CEUS) was performed before treatment and 1- hr, 1-day, 7-days, and

14- days post-after treatment for the analysisto analyze of tumor size,

enhancement and degree of necrosis range. We analyzed quantitatively

the time intensity curve (TIC) of the tumor blood perfusion and micro-

vascular changes.

Results: The volume of tumor ablated in the PEI+PLA group grow was

significantly larger than that in the PLA group on 1- day and on day 14-

day (P,0.01). We noted a substantially significant reduction of in the

flow of blood flow to the tumors treated with PEI+PLA compared to

treated with PLA in terms of Peak signal intensity, regional blood vol-

ume RBVand area under the curve AUC parameters (P,0.01). Exami-

nation of treated tumors demonstrated necrosis in the ablated zones and

increasing surrounding fibrous bands in both treatment groups. No dam-

age was observed in the surrounding normal tissues.
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Conclusions: Our study indicates that ultrasound-guided ethanol injec-

tions enhances the efficiency of laser ablation therapy. Therefore, this

method is well suited to the treat treatment of tumors that are near vital

structures.

PPT20-003

Effects of Subatmospheric Pressure and Dissolved

Oxygen Content on Lesions in Ex Vivo Bovine Livers

Induced by High Intensity Focused Ultrasound

Min He,1 Zhiqiang Zhong,1 Deping Zeng,1 Zhibiao Wang,1

Xiaobo Gong,2 Faqi Li1

1Department of Biomedical Engineering, Chongqing Medical

University, China, 2Department of Basic Research, National

Engineering Research Center of Ultrasound Medicine

Objectives: This study was aim at investigating the effects of subatmo-

spheric pressure and dissolved oxygen content(DOC) on cavitation in

tissue.

Methods: This experiment put ex vivo bovine liver tissues which were

degassed for 60 minutes into three different DOC degassed water, 1.0

mg/L, 1.5 mg/L and 2.0 mg/L, respectively. 1 MHz US with Isp equal

to 11700 W/cm2 was used to exposure the degassed bovine livers under

two ambient hydrostatic pressure(Pstat), atmospheric pressure(Pstat51

bar) and subatmospheric pressure(Pstat50.1 bar), with exposure time of

2 s, exposure depth of 2 cm. The hyperecho in focus before and after

HIFU exposure were monitored by B mode ultrasound. The acoustic

cavitaion signal was detected by passive cavitation detector (PCD) dur-

ing the process of exposure.

Results:The results showed that the broadband noise under atmospheric

pressure were all higher than that under subatmospheric pressure when

keep DOC the same. Under atmospheric pressure, evident signals of

broadband noise were appeared during HIFU exposure under three

DOC condition, meanwhile the hyperecho was found in focus after

exposing. Moreover, the intensity of broadband noise signal increased

with the increase of DOC. Under subatmospheric pressure, cavitation

just occurred under DOC of 2.0 mg/L, and only under DOC of 1.0

mg/L did not found hyperehco in focus. Results also demonstrated

that lesions induced by HIFU increased with DOC under two Pstat,

but the volume of lesions under atmospheric pressure were all larger

than that under subatmospheric pressure when keep DOC the same.

Conclusions: 1. The volume of lesion decrease with the decrease of

DOC when keep Pstat constant. 2. Subatmospheric pressure would

suppress cavitation in biological tissue during HIFU exposure. 3. The

homogeneity of lesions in tissue was changed by cavitation.

PPT20-004

Exosomes Are Potential Novel Mediators for

Microbubbles Enhanced Ultrasound Cavitation-Induced

Anti-Inflammatory Therapies

Qian Yang,1 Xiaodong Zhou,1 Xiaofeng Yang,2 Liwen Liu1

1Dept. of Ultrasound, Xijing Hospital, China, 2Departments of

Pharmacology, Temple University Lewis Katz School of Medicine

Objectives: Ultrasound has anti-inflammatory effect, however, the

mechanism of this effect, we still unknown.

Methods: Using experimental database mining and statistical analysis

methods we developed the following findings.

Results: 1) Microbubbles can enhance exosome delivery by ultrasound

cavitation effect on increasing immunosuppressive cellular perme-

ability; 2) Various anti-inflammatory molecules including microRNAs

and anti-inflammatory cytokines and chemokines can mediate the

anti-inflammatory effects of immunosuppressive cell-derived exosomes

by ultrasound cavitation.

Conclusions: Our results suggest that exosomes are potential novel me-

diators for Ultrasound-induced anti-inflammatory therapies.

PPT20-005

Hemocoagulase Combined with Microbubble-

Enhanced Ultrasound Cavitation for Augmented

Ablation in Rabbit Liver Microvasculature

Qian Yang,1 Peng Tang,2 Guangbin He,1 Liwen Liu,1 Xiaodong Zhou,1

Shuping Ge3

1Department of Ultrasound, Xijing Hospital, China, 2Department of

Orthopedics and Rehabilitation, China Rehabilitation Research Center,

Beijing Charity Hospital, 3Department of Pediatrics, St. Christopher’s

Hospital for Children, USA

Objectives: We investigated a new method to block blood perfusion of

rabbit liver by combining microbubble-enhanced ultrasound cavitation

(MEUS), which can damage vascular structures, with the antiangiogenic

effects of hemocoagulase (HC) atrox.

Methods: Rabbits were randomly divided into 4 treatment groups and 1

control group: The treatment groups received MEUC, HC, percutaneous

ethanol injection, and MEUC + HC combined, respectively; the control

group received saline intravenously via a micropump. The groups were

monitored with contrast-enhanced ultrasound (CEUS) at 1 h and at 7

days post treatment. QontraXt softwarewas used for quantitative analysis

of blood perfusion in the target area and to determine microvascular

changes. Light microscopy, scanning electron microscopy, and transmis-

sion electron microscopy were used to evaluate the therapeutic effects.

Results: After administration of MEUC+HC at 1 h and 7 days, the

values of the time intensity curve-peak signal intensity, regional blood

volume, maximum signal intensity, the mean signal intensity-as

measured using CEUS, were significantly lower than those in the other

treatment groups. The quantity of hepatic tissue ablated, the microvas-

cular rupture score, and the number of microthrombi were significantly

higher in the MEUC+HC group than in the other treatment groups. No

damage was observed in the surrounding normal tissue.

Conclusions: The results suggest that the vascular effects induced by

MEUC+HC can safely and efficiently block blood perfusion of rabbit

liver.

PPT20-006

Safety of Radiofrequency Ablation of Benign

Thyroid Nodules and Recurrent Thyroid Cancers:

A Systematic Review and Meta-Analysis

Sae Rom Chung,1 Jung Hwan Baek,2 Chong Hyun Suh,2

Young Jun Choi,2 Jeong Hyun Lee2

1Department of Radiology, Asan Medical Center, South Korea,
2Department of Radiology and Research Institute of Radiology, Asan

Medical Center

Objectives: We performed a systematic review and meta-analysis to

evaluate the safety of radiofrequency ablation (RFA) for the treatment

of benign thyroid nodules and recurrent thyroid cancers.

Methods:Ovid-MEDLINE, EMBASE, and Library of Cochrane da-

tabases were searched up to July 12, 2016 for studies on the safety

of RFA for treating benign thyroid nodules or recurrent thyroid can-

cers. Pooled proportions of overall and major complications were

assessed using random-effects modeling. Heterogeneity among

studies was determined using the c2 statistic for the pooled esti-

mates and the inconsistency index I2.

Results: A total of 24 eligible studies were included, giving a sample

size of 2421 patients and 2786 thyroid nodules. Forty-one major compli-

cations and 48 minor complications of RFA were reported, giving a

pooled proportion of 2.38% for overall RFA complications [95% confi-

dence interval (CI), 1.42%–3.34%] and 1.35% for major RFA complica-

tions (95% CI, 0.89%–1.81%). There were no heterogeneities in either

overall or major complications (I2 5 1.24%–21.79%). On subgroup

analysis, the overall and major complication rates were significantly
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higher for malignant thyroid nodules than for benign thyroid nodules

(p 5 0.0011 and 0.0038, respectively).

Conclusions: RFAwas found to be safe for the treatment of benign thy-

roid nodules and recurrent thyroid cancers.

PPT20-007

Synergistic Effects of Nanodrug, Ultrasound

Hyperthermia and Thermal Ablation on Solid Tumors - An

Animal Study

Win-Li Lin,1 Sheng-Kai Wu,1 Yung-Yaw Chen,2 Li-Chen Chiu,1

Gin-Shin Chen3

1Institute of Biomedical Engineering, National Taiwan University,

Taiwan, 2Department of Electrical Engineering, National Taiwan

University, 3Institute of Biomedical Engineering and Nanomedicine,

National Health Research Institutes

Objectives:Delivery barriers of nanodrug in large tumors due to hetero-

geneous blood supply, elevated interstitial pressure and long transport

distances can degrade the efficacy of cancer treatment. In this study,

we proposed a therapeutic strategy to improve the tumor growth inhibi-

tion by injecting pegylated liposomal doxorubicin (PLD), and then

applying a short time of ultrasound hyperthermia (HT) on the entire

solid tumor, and inflicting ultrasound thermal ablation (Ab) in the

low-perfused tumor region.

Methods: BALB/c female mice with an average weight of 20 g were

adopted and murine breast cancer cells 4T1 were subcutaneously

implanted into the flank. A 1.0-MHz planar and a 0.47-MHz focused

ultrasound transducers were used respectively for the HT and

Ab treatment.

Results: For a PLD dose of 5 mg/kg, the PLD+HT(42�C, 10 min)

group caused a significant decrease in the tumor size as compare

with the control and the PLD group, but there were no significant dif-

ferences between the PLD+HT group and the PLD+Ab(56�C, 49

s)+HT group. For a PLD dose of 3 mg/kg, the tumor sizes among

the four groups were mutually significant. The level of reduction in tu-

mor was PLD+Ab+HT . PLD+HT . PLD . control.

Conclusions: The combination of anticancer nanodrug and ultra-

sound thermal treatment could remarkably suppress cancer tumor

growth with a minimum compromise of side effects. The strategy

of using thermal ablation in locations that are not reached by nano-

drug with mild hyperthermia shows a promising potential for the

entire tumor treatment.

PPT20-008

Therapeutic Ultrasound-Induced Antitumor

Immune Response and Enhanced by Immunostimulant for

Tumor Treatment

Ting-Chuan Li,1 Shi-Chuen Miaw,2 Win-Li Lin3

1Department of Medical Engineering, National Taiwan University,

Taiwan, 2Institute of Immunology, National TaiwanUniversity, 3Institute

of Biomedical Engineering, National Taiwan University

Objectives: To evaluate whether antitumor immunity is enhanced sys-

temically by combining pulsed-wave ultrasound hyperthermia (pUSHT)

and local injection of an immunostimulant, OK-432.

Methods: BALB/c mice were inoculated CT26-luc-GFP tumors on

both flanks as a bilateral tumor model. The treated-side tumor

underwent a 10-day treatment with pUSHT and/or subcutaneous

injection of OK-432. The untreated-side tumor was regarded as a

non-visualized small tumor to assess the degree of anti-tumor

immune response. In a rechallenge tumor model, a rechallenge tu-

mor was implanted contralaterally after the treated-side tumor

experienced a 5-day treatment and then surgically removed. This

model was designed to evaluate the establishment of a long-term

active tumor-specific immune memory for preventing tumor

recurrence.

Results: The tumor growth rate and growth activity of both tumors

(treated- and untreated-side) were significantly inhibited with the

OK+pUSHT combination treatment. Systemic anti-tumor effect

seemed to be prolonged. The results of IF and H&E staining showed

that there was a remarkable increase of NK cell infiltration in the

tumor center and an earlier necrosis area for the combination treat-

ment. Survival rates significantly increased for the OK+pUSHT

group. In the rechallenge test, the volume of all reimplanted

tumors decreased and then disappeared as compared with the con-

trol group.

Conclusions: Combining pUSHTwith local injection of immunosti-

mulant OK-432 may lead to indirectly activation of systemic anti-

tumor immunity.

T21. Small Part & Vascular Ultrasound

Refresh Course

T21-14-IN01

US-Elastography in Differential Diagnosis of

Benign and Malignant Thyroid Nodules

Vito Cantisani, MD, PhD

EFSUMB, Italy

Thyroid nodules are increasingly detected during thyroid evalua-

tions or incidentally during ultrasound examinations for other clin-

ical purposes or screening programs, leading to potential

overdiagnosis and overtreatment; thus, the present thyroid nodules’

epidemic represents a challenge for the clinical management, since

the vast majority of discovered nodules end up being diagnosed as

benign. Thyroid Imaging Reporting and Data System (TI-RADS)

was proposed to facilitate understanding and communication of US

reports among specialists. Furthermore, technology developments

including CEUS and US-elastography have opened further prospects

of ultrasound leading to the possibility to perform the advocated

multiparametric ultrasound.

Assessing stiffness as indicator of malignancy, using either SE

(strain quasistatic elastography) or SWE (Shear wave elastography),

is recognized as a valid and useful additional tool to gray-scale and

color Doppler US in thyroid evaluation. It may be performed with

no patient preparationand dedicated equipment that supports elas-

tography is required. Elastography is especially recommended as

an additional tool to conventional ultrasound and to guide follow-

up of lesions previously diagnosed as benign at FNA biopsy and

can be used in combination with conventional US to improve spec-

ificity. To date the majority of papers and the meta-analyses present

in literature showed US-elastography more accurate than Ultrasound

with a few exceptions. However, what was clearly debated and re-

ported is that to achieve reliable SE, adequate training, suitable

cut-off values for both strain and SWE, adequate equipment and

clinically appropriate examinations are necessary. Expert sugges-

tions are to minimize pre-compression, carotid pulsation artefacts,

to check the ROI size and positions, avoid areas with artifacts or

with gross calcifications or cystic areas and instruct patients to coop-

erate properly.

There are still open and debated issues such as which is the most

accurate and reproducible elastographic techniques; which is the

role of U-elastography for thyroid nodules indeterminate at

FNAC; which is the reproducibility of these techniques and how

much thyroiditis may influence the US-elastography accuracy in

thyroid nodules characterization. Limitations and perspectives will

be presented.
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T21-14-IN02

Ultrasound Features of Thyroid Follicular

Adenoma and Carcinoma

Hsin-Kai Wang, Yung-Hui Lin, Yi-Hong Chou

Department of Radiology, Taipei Veterans General Hospital, Taipei, Taiwan

Objective: To review the ultrasound presentations of thyroid follicular

neoplasm, and search for usable ultrasound features to distinguish the

follicular carcinoma from follicular adenoma.

Materials and methods: We retrospectively reviewed cases with the

diagnosis of thyroid follicular adenoma and follicular carcinoma. 97 pa-

tients (29 men and 68 women; median age, 50 years) with follicular ade-

noma and 28 patients (6men and 22women; median age, 47.5 years) with

follicular carcinoma were enrolled. Ultrasonographic studies were re-

viewed by 3 experienced radiologists for interpretation the features of

echogenecity, echotexture, cystic change, intranodal vascularity, periph-

eral vascular ring, halo, and calcifications of these cases. Chi-square

and Fisher’s exact test, andmultiple logistic regression were used for anal-

ysis. A p value of less than 0.05 was considered as statistically significant.

Results: Presence of calcification (9 [9.3 %] of follicular adenoma pa-

tients vs 9 [32.1 %] of follicular carcinoma patients; p5 0.005), absence

of halo (6 [6.2%] of follicular adenoma patients vs 9 [32.1]% of follicular

carcinoma patients; p5 0.001), and absence of cystic change (61 [62.9%]

of follicular adenoma patients vs 25 [89.9 %] of follicular carcinoma pa-

tients; p 5 0.008) were more frequently associated with follicular carci-

noma than with follicular adenoma. No significant difference in the age,

gender, location of tumor, volume and size of tumor, intranodal vascu-

larity, peripheral vascular ring, echotexure, and echogenecity of tumor be-

tween follicular carcinoma and follicular adenoma.

Conclusion: The ultrasound features of the thyroid follicular adenoma

or carcinoma are generally similar, but presence of calcification, absence

of halo, and absence of cystic change favor a follicular carcinoma.

T21-14-IN03

Core-Needle Biopsy for Thyroid

Jung Hwan Baek

Department of Radiology and Research Institute of Radiology,

University of Ulsan College of Medicine, Asan Medical Center, Seoul,

Korea

In clinical obstetric ultrasound, the ALARA (As Low as Reasonably

Achievable) principle is what should guide the end-user in his/her daily

practice. Ultrasound is a form of energy that will cause effects in every

tissue it traverses (bioeffects), most likely via two mechanisms: thermal

and non-thermal. These effects are not necessarily harmful if certain

rules, such as ALARA, are followed. ALARA is based on two very

different approaches: some risk/benefit analysis of how much acoustic

energy is tolerable to obtain diagnostic information and the precaution-

ary principle which states that benefit must be proven before certain ac-

tions are executed.When comparing images obtained at various acoustic

output levels, as docu-mented by on-screen thermal (TI) andmechanical

(MI) index, it is evident that excellent clinical information may be ob-

tained at very low outputs. Knowledge of clinical end-users continues

to be sorely lacking both in the USA ad throughout the world.

T21-14-IN04

Application of Contrast-Enhanced

Ultrasonography in the Evaluation of the Invasiveness of

Papillary Thyroid Carcinoma

Kun Yan, Qiuli Cui, Ke Ding

Department of Ultrasound, Key Laboratory of the Ministry of Education

for Carcinogenesis and Translational Research, Peking University

Cancer Hospital &Institute, Beijing 100142, China

Objective: To study the enhanced patterns of papillary thyroid carci-

noma (PTC) on contrast-enhanced ultrasound(CEUS).To explore the

relationship between the characteristics of enhancement and the inva-

siveness of papillary thyroid carcinoma.

Methods: One hundred and fifty-eightPTCs in 136 patients selected for

thyroid surgery underwent conventionalultrasound andcontrast-

enhanced ultrasound. The enhanced patterns were analyzed. To explore

the risk factors of extrathyroidal extension and cervical lymph node

metastasis.

Results: Univariate analysis showed that extrathyroidal extension was

associated with PTC nodules size, contour bulging, contact with thyroid

capsule observed by CEUS, centripetal enhancement and IMAX$1. In

multivariate analysis, contact with thyroid capsule observed by CEUS,

centripetal enhancement and IMAX$1 had a significant effect on extra-

thyroidal extension.

An age of ,45 years, multinodes, size(.1.1cm), vascularity, IM-

AX$1were significantlywith lymphnodemetastasis inpatientswithPTC.

Conclusion: The preoperative PTC nodes characteristics on contrast

enhanced ultrasound with extrathyroidal extension and cervical lymph

node metastasis may serve as preoperative supplementary markers for

the optimal surgery extent.

Key words: contrast-enhanced ultrasound; Papillary thyroid carcinoma;

tumor invasiveness

T21-14-IN05

Ultrasound-Guided Radiofrequency Ablation of

Low-Risk Papillary Thyroid Microcarcinoma: a Prospective

Study

Yukun Luo, Mingbo Zhang

General Hospital of Chinese PLA, Beijing, China

Introduction: Low risk papillary thyroid microcarcinoma (PTMC)

has a high incidence and a good prognosis. Surgical operation to all

PTMC has been questioned as over treatment and active surveillance

is recommended as an alternative. However, some patients have

heavy mental burden and minimally invasive treatment could be

used to eliminate PTMC and reduce the tumor related risk of growth

and metastasis. The objective of this study was to evaluate the effi-

cacy and safety of ultrasound (US)-guided radiofrequency ablation

(RFA) of low-risk PTMC on a large scale of patients with over 1

year follow-up.

Methods / Case Presentation: 421 patients with 440 low risk PTMC

were included in this study. US and contrastenhanced ultrasound

(CEUS) examinations were performed before ablation. RFA was per-

formed using the movingshot technique. The ablation area exceeded

the tumor edge to prevent marginal residue and recurrence. Patients

were followed at 1, 3, 6, and 12 months and every six months thereafter.

US and CEUS examinations were used to evaluate the ablation area and

cervical lymph nodes.

Results / Discussion: The mean volume reduction ratio (VRR) was

0.5860.09, 0.7960.07, 0.8760.05, 0.9460.04, and 0.9660.01 at

1, 3, 6, 12, and 18 months after RFA, respectively. Of all the nod-

ules, 172 (39.1%) resolved in six months, and 415 (94.3%) resolved

in 12 months. No residual lesion was detected in ablation area. 82

patients were followed up for more than 3 years and the rest pa-

tients were followed up for at least 1 year. During follow up, 4 pa-

tients had biopsy proved recurrent PTMC in other parts of thyroid

tissue, which had diameter of 2mm-3mm and received a second

RFA. 5 patients had suspicious thyroid lesions less than 2mm and

continued follow up. 4 patients had biopsy proved cervical lymph

node metastasis and received RFA of the lymph nodes. No distant

metastasis was detected in these patients. And no major complica-

tions were encountered.
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Conclusions: RFA can effectively eliminate low risk PTMCwith a very

small complication rate. Very low recurrent PTMC and cervical lymph

nodes were detected, which could be treated by second RFA. RFA may

be an alternative strategy for the treatment of low risk PTMC, especially

in patients with heavy mental burden.
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T21-14-IN06

Thyroid and Perithyrodal Anatomy for

Non-Surgical Treatment, Including Radiofrequency Ablation

Jung Hwan Baek

Department of Radiology and Research Institute of Radiology,

University of Ulsan College of Medicine, Asan Medical Center, Seoul,

Korea

Ultrasound (US)-guided non-surgical treatments such as ethanol and

radiofrequency ablation have been widely used in the treatment of thy-

roid nodules and neck tumors. For a safe and effective US-guided pro-

cedure, knowledge of neck anatomy, particularly critical structures

such as nerves, is essential. However, most previous studies evaluated

neck anatomy based on cadavers, computed tomography, or magnetic

resonance imaging rather than US. Therefore, US based anatomy during

US-guided procedure is necessary for non-surgical management. The

aim of this lecture is to review US-based thyroid and perithyroid anat-

omy, focusing on its clinical significance in the use of prevention tech-

niques for complications during the US-guided procedures. Knowledge

of these areas may be helpful for maximizing the efficacy and mini-

mizing the complications of US-guided procedures for the thyroid and

other neck lesions.

T21-15-IN01

Adhesive Capsulitis of the Shoulder

Luis Fernando Chavarr�ıa Estrada

Im�agenes M�edicas Dr. Chavarr�ıa Estrada Costa Rica

Adhesive capsulitis is the primary cause of loss of movement of

the shoulder, other causes being trauma, rotator cuff dysfunction

and arthritis. It consists of a restriction in the range of both passive

and active movements of the shoulder; Has a prevalence of 2-5% of

the population and is more common in diabetic patients (11-20%).

Primary adhesive capsulitis is idiopathic, but there are theories

involving endocrinological, immunological, inflammatory and

biomechanical mechanisms; while the secondary is of known cause,

either intrinsic or extrinsic (systemic). Clinically it is characterized

by three phases: painful, adhesive and resolutive. Distinguishing

adhesive capsulitis and impingement syndrome can clinically be

difficult, as symptoms, in addition to the dysfunction of the muscles

of the rotator cuff, in conjunction with rupture can lead to adhesive

capsulitis, or coexist both entities overlap.

Among the sonographic findings in adhesive capsulitis they are:

hypervascularity and loss of echogenicity intervals rotator thick-

ening coracohumeral ligament, sonographic evidence of movement

restriction, fluid in the bicipital groove, fluid in the more lateral

aspect of the subdeltoid bursa and integrity of the tendons of the

rotator cuff muscles.

T21-15-IN02

US of Elbow, Wrist & Hand and Rheumatologic

Disease

Howard Haw-Chang Lan

Musculoskeletal Radiology, Department of Radiology, Taichung

Veterans General Hospital, Taiwan

With the advances of technology and software, and increased

availability of high-resolution probes, ultrasonography (US) is

nowadays widely used for clinical grounds and for research pur-

poses in sports, rehabilitation as well as rheumatology. The number

of publications addressing these areas of US scanning has grown

rapidly in recent years. US is currently improving clinical

examination of the elbow, wrist and hand, and, for its convenience

nature, it is commonly used as daily practice by many clinicians.

There is increasing evidence that US detects inflammatory

diseases that is silent to clinical examination. Detection and classi-

fication of synovitis and the early detection of bone erosions are

important in clinical decision making. Disadvantages compared to

MRI, however, include small field of view, poor image presenta-

tion, and difficulty in demonstrating cartilage and deep joints in

their entirety.

The color Doppler US provides a measure of neovascularization

within the lesions. US is also an useful tool as the guidance of therapeu-

tic injections and mini-invasive procedures. We would like to review the

current status of US scanning of the elbow, wrist, hand as well as rheu-

matologic disorders.

T21-15-IN03

Ultrasound-Guided Interventional Procedures in

Joint, Nerve, Soft tissue, and Spine

Yusef Sayeed, MD, MPH, MEng., CPH, CMRO, CME, DABPM

Mayo Clinic, Senior Associate Consultant, Mankato, MN

This session is specifically designed for health care providers

who are exploring musculoskeletal ultrasound to enhance the eval-

uation and management of patients with soft tissue injury and com-

plaints. Covering the nerve, joint, spine and soft tissue this course

will present a systematic and focused assessment with ultrasound.

The session will include video scanning and when and how to inter-

vene. The participant will develop ultrasound pattern recognition of

the major tendons, ligaments, nerves, and muscles surrounding

various joints. The case discussions will focus on pathologies that

are commonly encountered. In addition, the session will cover

regenerative medicine topics including platelet rich plasma, stem

cell therapy, and the current state of the evidence.

T21-15-IN04

Sonographic Evaluation of Meniscus

Luis Fernando Chavarr�ıa Estrada

Im�agenes M�edicas Dr. Chavarr�ıa Estrada Costa Rica

Meniscal pathology is one of the most frequent causes of gonal-

gia in the patient, with ultrasound and magnetic resonance being
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the most used tools for diagnosis. Sonographically, meniscus are

hyperechogenic triangular structures whose border does not extend

beyond the bony joint edges, which are surrounded by hypoechoic

lines corresponding to hyaline cartilage. Echographically, the

rupture is evidenced as an anechoic or hypoechoic defect, which

causes the structure of the meniscus. The meniscal degeneration

is evidenced as protrusion or herniation of the meniscus on the

articular line; This may or may not be accompanied by rupture. Me-

niscal lesions, seen by ultrasound, are classified into four grades,

depending on the extent of the lesion. Some secondary findings

in meniscopathies are: synovitis with or without the presence of

pannus and / or joint bodies, hydrartrosis and meniscal cysts. Me-

niscal cysts consist of collections of mucinous material, most asso-

ciated with meniscal rupture and myxoid degeneration, may be

intrameniscal or parameniscal; they are more frequently located

in the outer region. In relation to the ligaments of the knee, they

can be sonographically evaluated for acute or chronic injuries, or

rupture of the same. The most frequent injury mechanisms would

be hyperflexion, valgus with external rotation and hyperextension.

The triad of O’Donoghue, also known as an unhappy or unhappy

triad, consists of the rupture of the medial collateral ligament, ante-

rior cruciate ligament and meniscal rupture; Often associated with

young men and the performance of sports, particularly football.

T21-15-IN05

Ultrasound Guided Prolotherapy

Hong-Jen Chiou, MD

Section of ultrasound and breast imaging, Department of Radiology,

Taipei Veterans General Hospital, Taiwan

Diagnosis and management of chronic musculoskeletal symp-

toms related to myofascial pain syndrome had been challenging

for clinicians decades. Despite advances in understandings of its

underlying pathogenesis and efforts to established practical diag-

nostic criteria widely accepted by clinicians, a widely accepted

consensus for the effective management of such chronic condition

had not been established yet. Management of refractory chronic

musculoskeletal pain with ultrasound guided injection of dextrose

demonstrated promising efficacy recently. However, there is inade-

quate documentation of positive clinical outcomes treating myofas-

cial pain syndrome with dextrose injection. A variety of physical

treatments included mechanical pressure, stretching, ultrasound,

low-level laser therapy (LLLT), transcutaneous electrical nerve

stimulation (TENS) and repetitive magnetic stimulation (rMS),

nonsteroidal anti-inflammatory drugs (NSAIDs), muscle relaxants,

needle-based interventions were applied, but effect limited. With

increasing attention and interests in the clinical application of ultra-

sound-guided needle injection of bioactive agent as therapeutic al-

ternatives to more invasive treatments for refractory chronic

musculoskeletal pain. Dextrose injections, which is most

commonly used in Prolotherapy by clinicians for decades, were dis-

cussed in the medical literature, including numerous retrospective

series and randomized controlled trials. Theoretically dextrose in-

jection leads to local inflammation mimicking the condition of tis-

sue injury and stimulates the proliferation cascade, as observed in

experimental animal models. Tissue repair and remodeling follow

the transient inflammatory state, which is associated with short-

term or long-term relief of patients chronic musculoskeletal symp-

toms. From our experience, US-guided high concentration dextrose

injection for treating localized musculoskeletal pain syndromes re-

fractory to other alternative treatments showed remarkable effec-

tiveness, significantly reducing symptom intensities in the

majority of treated subjects. We are going to demonstrate our expe-

rience on the treatment of chronic musculoskeletal pain using US

guided prolotherapy.

T21-15-IN06

High Resolution Ultrasound of Brachial Plexus

Prof.P. K. Srivastava, M.B.B.S., M.D.(Radiology), FICR, FICMU

Professor, Deptt. Of Radiodiagnosis, King George’s

Medical University, Lucknow

Brachial plexus is a network of spinal nerves which originates in the

back of the neck and extend through the axilla and gives rise to nerves

to the upper limb. The brachial plexus is formed by the union of portions

of the 5th, 6th, 7th and 8th cervical nerves (C5 to C8) and first thoracic

nerve all of which come from the spinal cord. This complex nerve forma-

tion innervates themuscles, articulations, tegument of the shoulder girdle

and upper limb. It is highly vulnerable to trauma due to its large size, su-

perficial location andposition between twohighlymobile structures neck

and upper extremity.

The diagnosis of brachial plexus injury is done by clinical, radiolog-

ical, electrophysiological and MRI. High resolution ultrasound is an

excellent modality for evaluation of brachial plexus injury. It can very

well visualize the cords of brachial plexus, level of the root avulsion

and rupture of the cord by detecting disruption of the nerves and inflam-

matory chronic neuroma formation around the nerves. HRSG advantage

is that it is easily available at bedside of the critically ill patient. Cost

effectiveness of the investigation and metallic implants. Short focus,

broadband linear transducers from 7 to 12Mhz are used for evaluation

of brachial plexus in semi lateral position, coronal oblique position. Co-

lor Doppler is used to differentiate the brachial plexus in supraclavicular

region from the neck vessels.

T21-15-IN07

US-Elastography of Superficial Organs: Update of

Current Knowledge

Vito Cantisani, MD, PhD

EFSUMB, Italy

Reported byHippocrates, palpation is an ancient diagnostic technique

used in several fields and especially for thyroid and breast clinical eval-

uation. A firm or hard nodule consistency is associated with an increased

risk of malignancy. A novel, evolving and fast expanding technology –

elastography, based on the premise that pathologic processes such as

cancer, alter the tissue stiffness, evaluates the mechanical features of tis-

sue elasticity. By assessing hardness as indicator of malignancy, elastog-

raphy has recently become an additional tool for superficial organs, such

as thyroid, breast and salivary glands, in combination with conventional

ultrasound (US) and fine-needle aspiration cytology (FNAC). Therefore,

the current status of thyroid, breast and salivary gland neoplasm elastog-

raphy, with regard to the techniques, applications, performance and lim-

itations, will be discussed. US techniques available for breast lesion

evaluation and their use in the diagnosis and their limits will be dis-

cussed; qualitative elastography with polichromatic score, semi-quanti-

tative strain ratio measurements and shear wave elasticity and velocity

measurements will be analysed. Tips and tricks for better results will

be showed. Recent EFSUMB, WFUMB guidelines will be discussed.

Clinical typical and atypical cases will be presented enhancing Take-

home points.

T21-15-IN08

Evaluation of Cervical Lymph Nodes (Duplex Scan

and Color Doppler US)

Maria Christina Chammas

Department of Radiology (Division of Ultrasound) – Hospital das

Clinicas -School of Medicine – University of Sao Paulo – Brazil

Learning Objectives: 1) To become familiar with the normal and

abnormal US imaging of cervical lymph nodes
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2) To discuss the current literature and best practice recommendations for

imaging evaluation (US) and FNA of cervical lymph nodes indications.

3) To present the best imaging criteria to distinguish benign and

malignant lymph nodes.

Abstract

The distinction between malignant and non-malignant lymph nodes is a

challenge in clinical practice. This is because a large number of

patients present with enlarged lymph nodes, whose distinction is

unreliable on physical examination. Characterization of lymph nodes

is an important clinical issue, because lymph node metastasis is a

critical factor in predicting prognosis.

US can provide valuable information in the preoperative work-up of

head and neck cancers, since it is able to differentiate lymph nodes

from other masses, and in some instances helps to indicate whether

a given node is more likely to be normal or abnormal.

The best and more relevant signals of malignancy are: the abnormal hylo

(absent, eccentric, or thin), size, heterogeneous echotexture (presence

of necrosis and calcifications), hypoechoic echogenicity, altered

vascularization on color Doppler (when vessels were mapped in the

subcapsular region, with a radial distribution, tortuous, sprinkled, or

mixed pattern); on spectral Doppler, the RI higher or equal to 0.77.

T21-15-IN09

Ultrasonography and Ultrasound-Guided

Intervention of Salivary Glands

Yung-Liang Wan, M.D.

Department of Medical Imaging and Intervention, Chang Gung

Memorial Hospital at Linkou, College of Medicine, Chang Gung

University, Taoyuan, Taiwan

An accurate diagnoses of salivary gland masse is clinically critical for

optimal patients’management.Apatientwith sialadenitis, benignneoplasm

or lymphoid hyperplasia may be treated conservatively. Patients with lym-

phomamay undergo chemotherapy or radiation therapy after systemic stag-

ing, while those with primary malignancy may be treated by surgery.

Ultrasonography (US) has become an optimal diagnostic tool due to

its non-invasiveness, non-irradiation, multi-planar capability and high

portability.

US-guided fine needle aspiration (USFNA) and US-guided core nee-

dle biopsy (USCNB) have also been used to increase the accuracy in

diagnosing salivary gland masses.

On sonograms, significant difference can be found between the

benign and malignant lesions of parotid gland with respect to the shape.

The benign neoplasms and lymphoid hyperplasia are more likely to have

homogeneous texture, well-defined margin and round or oval shape;

while the malignancies and inflammatory lesions tend to be heteroge-

neous with indistinct margin and irregular shape.

USFNA is a well-accepted and widely used technique for the pre-

liminary diagnosis of salivary gland masses. It is safe, fast, and

well-tolerated. In the literature, on average, it has a high specificity

(98%) but lower sensitivity (80%) in differentiating benign from ma-

lignant salivary gland masses. According to our reports, USFNA has

a sensitivity of 71%, a specificity of 98%, and an accuracy of 94%

in differentiating benign from malignant parotid masses. The corre-

sponding figures for the USCNB are 98%, 100% and 98%, respec-

tively. USCNB has positive and negative predictive values of 100%

and 96%, respectively, in diagnosing malignancies.

Thus, a positive diagnosis by FNAC is reliable, but the false-negative rate

associated with FNAC may be unacceptable. Accurate diagnoses and sub-

typing of lymphoma cannot be reliably made on the basis of cytology.

A meta-analysis report on five studies with 277 cases published be-

tween 2002 and 2009 showed that the sensitivity of USCNB is 0.92

(95% CI, 0.77-0.98) and the specificity is 1.00 (95% CI, 0.76-1.00). It

is concluded that USCNB has a high accuracy and a low (1.2%) inade-

quacy rate for diagnosing salivary gland masses.

In this presentation, the techniques to avoid complications of USCNB

will also be discussed.

T21-15-IN10

Cancer Detection in Human Lymph Nodes Using

Quantitative Ultrasound

Jonathan Mamou

F. L. Lizzi Center for Biomedical Engineering, Riverside Research, New

York, NY, USA

Quantitative ultrasound (QUS) approaches using high-frequency

ultrasound (HFU, .20 MHz) permit characterizing tissue micro-

structure with fine spatial resolution. In a recent study, 3D imaging

and QUS methods were applied to detect metastatic regions of lymph

nodes freshly-excised from cancer patients. Accurate determination

of lymph-node status is of paramount importance for proper staging

and patient management. These QUS methods could reduce the rate

of false-negative determinations by guiding the pathologist towards

suspicious regions in lymph nodes. 3D radio-frequency data were ac-

quired from more than 400 freshly excised lymph nodes using a

spherically focused transducer with a 26-MHz center frequency.

QUS analyses based on the backscatter coefficient and envelope sta-

tistics were applied to the 3D RF data to obtain QUS estimates

throughout each individual lymph node. Classification results sug-

gest that these QUS methods may provide a clinically-important

means of identifying small metastatic foci that might not be detected

using standard pathology procedures.

T21-15-IN11

Scrotal Ultrasound for Assessment of Pain, Masses

and Fertility

Stephen Bird

Benson Radiology, Bird Ultrasound

Sonography remains the most effective imaging modality for assess-

ment of scrotal pathology. This paper will explore the applications of

ultrasound in a variety of clinical settings. Acute pain, chronic pain,

palpable lumps, scrotal swelling, trauma, cryptorchidism and infer-

tility assessment will be explored. A variety of potential pitfalls as

well as some interesting normal variants and benign intra-testicular

masses are considered. A protocol for extending sonographic assess-

ment of varicoceles beyond the scrotum, particularly in the setting

of infertility is presented. Many recent clinical cases are used to

demonstrate the sonographic appearances of a comprehensive range

of scrotal conditions.

T21-15-IN12

Ultrasound in the Assessment of

Temporomandibular Joint Disorder

Li-Jen Liao

Department of Otolaryngology, Far Eastern Memorial Hospital, Taipei,

Taiwan

Temporomandibular disorders (TMD) affect nearly 10-70% of popu-

lation. It refer to changes in the temporomandibular joint (TMJ) articular

capsule and muscles of mastication. In the past, the diagnosis of such a

condition was limited to physical examination and plain radiological ex-

amination by means of radiography of the joint with the patient at rest

and after opening the mouth, with lateral and panoramic views of the

mandible. Up to date, ultrasound (US) is routine used to check the

neck pathology. US can be also used to check the TMJ. The author

would like to introduce the application of high resolution US in the

TMJ assessment. The diagnostic performance of US to determinate

TMJ disorder will be also reported.
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OPT21-001

Feasibility of Ultrafast Doppler in Postoperative

Evaluation of Hepatic Artery in Recipients Following Liver

Transplantation

Kyoung Won Kim,1 Se Young Kim,1 Sang Hyun Choi,1 Jae Hyun Kwon,2

Gi-Won Song,2 Heon Ju Kwon,3 Young Ju Yun,1 Jeongjin Lee,4

Sung-Gyu Lee2

1Department of Radiology, Asan Medical Center, University of Ulsan

College of Medicine, South Korea, 2Division of Hepatobiliary Surgery

and Liver Transplantation, Department of Surgery, Asan Medical

Center, University of Ulsan College of Medicine, 3Department of

Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University

School of Medicine, 4School of Computer Science and Engineering,

Soongsil University

Objectives: To determine feasibility of UltraFast Doppler in postoper-

ative evaluation of hepatic artery (HA) in recipients following liver

transplantation (LT).

Methods: This retrospective study was approved by our institutional re-

view board. Over a 2-month period, 126 patients underwent 283 simul-

taneous conventional and UltraFast Doppler sessions using an

Aixplorer scanner to survey vascular complications after LT. The

Doppler indexes of HA (peak systolic velocity [PSV], end diastolic ve-

locity [EDV], resistive index [RI], and systolic acceleration time

[SAT]) by retrospective analysis of retrieved wave from UltraFast

Doppler clips were compared with those obtained by conventional spec-

tral Doppler. Correlation, performance in diagnosing the pathologic

wave, and reproducibility were evaluated.

Results: The PSV, EDV, RI, and SATof spectral and UltraFast Doppler

measurements exhibited excellent correlation (P, 0.0001; R5 0.884,

0.875, 0.902, and 0.916, respectively). The sensitivity, specificity, pos-

itive predictive value, and negative predictive value of UltraFast

Doppler for diagnosis of pathologic HA wave were 85% (95% confi-

dence interval, 62.1–96.8%), 98.5% (96.2–99.6%), 81% (58.1–

94.6%), and 98.9% (96.7–99.8%), respectively. Both conventional

and UltraFast Doppler exhibited good to excellent inter-analysis con-

sistency.

Conclusions: UltraFast Doppler is feasible for the postoperative eval-

uation of the HA in recipients following LT. Compared with conven-

tional spectral Doppler, UltraFast Doppler values correlated

excellently and yielded acceptable pathologic wave diagnostic perfor-

mance with excellent reproducibility.

OPT21-002

Towards an Automatic Super-Resolution Image

Based Method for Current 2-Dimensional Contrast

Enhanced Ultrasound

Vassilis Sboros,1 Evangelos Kanoulas,1 Rhodri S. Wilson,2

Mairead B. Butler,1 Michalakis Averkiou,3 Alan S. McNeilly,4

W Colin Duncan,4 Weiping Lu,1 Vassilis Sboros1

1Institute of Biological Chemistry, Biophysics and Bioengineering,

Heriot-Watt University, United Kingdom, 2Department of Oncology,

University of Oxford, 3Department of Bioengineering, University of

Washington, 4Centre for Reproductive Health, University of Edinburgh

Objectives: This study aims to create a new automatic super-reso-

lution image based method to be used with current contrast

enhanced ultrasound imaging (CEUS) technology without the

need for the generation of new imaging modes. The emerging field

of super-resolution ultrasound imaging aims to detect and track sin-

gle microbubbles to provide image data that reveals the detail of the

vascular treewith micrometre resolution. Current 2-dimensional

(2D) ultrasound provides significant challenges as the point spread

function (PSF) and the number of MBs are highly variable not only

between different image frames but also throughout a single image.

This high variability is related to the orders of magnitude difference

in blood volume between the largest (arteries) and the smallest of

vessels (capillaries). The original hypothesis of this study was

that a super-resolution image based method can provide up to 10-

fold resolution gains compared to conventional imaging using

video loops that are short in duration and are generated with exist-

ing CEUS modes. For this a new super-resolution image based

method was developed. The method is based on a morphological

based algorithm designed forfluorescence optical microscopy and

incorporates both particle detection and trajectory linking and is

also capable of handling large particle numbers (Wilson et al.

Royal Soc Open Sci 2016; 3: 160225).

Methods: The study was designed to address the original hypothe-

sis using an in vivo animal model. The ovaries from blackface ewes

were exteriorised and the corpus luteum (CL) was imaged using

CEUS. The CL is ideally suited for perfusion imaging studies as

it is a highly angiogenic gland and has the size of a small solid

tumour (Sboros et al. Ultrasound Med Biol 2011; 37: 59). Once

the CEUS imaging was complete the CL was fixed for histological

evaluation in order to identify large vessels and endothelium for

comparison with the CEUS image data. An iU-22 Philips scanner

with an L9-3 linear array probe (6MHz) was used to generate the

CEUS images. Intravenous infusions of Sonovue MB suspensions

generated images with high densities of single microbubbles. Video

loops (typically 1 minute long) were collected. The image analysis

method for generating the super-resolution data utilises 11 different

parameters. Firstly, the method detects and localises microbubbles

through the use of a particle probability image (PPI) which en-

hances their signal. The PPI is formed using non-local and statisti-

cal mapping of the original greyscale by measuring local contrast

and particle size. In the second step microbubbles in consecutive

frames are linked in order to generate their trajectories through

the vascular bed. The nearest neighbour linking model used has

been extended to include the morphology and intensity profiles of

the microbubbles. The software is automatic in that after

an initial manual training of the parameter set it is able to adapt

to the image data.

Results: Several less than 1 minute long (less than 600 frames) video

loops of CEUS image data from the CL were processed. The processing

of each video loop using the method described above produces a parti-

cle/microbubble density and a velocity map. These were compared with

the histological evaluation that determines the location of the lectin

stained capillaries and the actin stained arteries. The processed images

provided a 5 to 10-fold improvement in resolution when compared to

conventional ultrasound. Entire arteries with diameters as small as

200mmwere visualised with a less than 20% error in their measure diam-

eter, compared to the spatial resolution of conventional ultrasound

which is only 400mm in optimal conditions. In addition, small arterioles

in the range of 40mm can also be visualised. Importantly, the super-res-

olution ultrasound ethod handled on average over 40,000 single scatter

events per video loop. In individual image frames it was possible to iden-

tify up to 300 single microbubbles in the 1.5 mm x 1.5 mm region of in-

terest of the CL.

Conclusions: The new image analysis method enables super-resolution

maps of the vascular bed using short duration video loop data captured

by conventional 2D CEUS, confirming our original hypothesis. The

robust detection and linking of microbubbles enables the automatic

handling of large microbubblenumbers in each image, which in turn

significantly reduces the required duration of the examination. This

method is ready to be tested in patient data.
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OPT21-003

Augmented Velocity Index - A New Doppler Index

to Reflect Arterial Stiffness

Kin Hung Liu,1 Winnie Chiu Wing Chu,1 Lai Yuk Yuen,2

Ling Chen,1 Ming Chung Lee,3 Pui Man Lau,3 Alice Pik Shan Kong,4

Wing Hung Tam,2 Juliana Chung Ngor Chan,4 Anil T. Ahuja1

1Department of Imaging and Interventional Radiology, The Chinese

University of Hong Kong, Hong Kong, 2Department of Obstetrics and

Gynaecology, The Chinese University of Hong Kong, 3Department of

Imaging and Interventional Radiology, Prince of Wales Hospital,
4Department of Medicine and Therapeutics, The Chinese University of

Hong Kong

Objectives:Augmentation index (Aix) of pressure waveform is a surro-

gate marker of arterial stiffness. Increased arterial stiffness is associated

with hypertension, diabetes, dyslipidaemia and target organ damage.We

developed a new Doppler index, Augmented Velocity Index [Avi5 (ve-

locity at late systole – velocity at early systole)/ (systolic velocity – dia-

stolic velocity)] which simulated Aix of pressure waveform. We aimed

to investigate the association of Avi of Doppler waveform with Aix of

pressure waveform and cardiovascular risk factors.

Methods: Thirty-two healthy volunteers (20 men, aged 22-60 years)

had ultrasound examinations of carotid arteries for measurements of

Avi and intima-media thickness (IMT). They had applanation tonometry

for the measurement of Aix of carotid pressure waveform. Fasting blood

tests were performed for assessments of cardiovascular risk factors.

Results: The Avi of carotid Doppler waveform was significantly corre-

lated with Aix of pressure waveform (r50.88, p,0.001), age (r50.82,

p,0.001), IMT (r50.56, p50.001), systolic BP (r50.58, p50.001),

diastolic BP (r50.64, p,0.001), total cholesterol (r50.5, p50.003)

and LDL (r50.4, p50.025). After adjustments for sex, BMI, age, blood

pressure, plasma glucose, LDL, triglycerides and HDL using linear

regression analyses, Avi was the only significant independent variable,

and explained for 79% variances of Aix of pressure waveform.

Conclusions: The Avi of Doppler waveform was strongly associated

with Aix of carotid pressure waveform. This new Doppler index may

not only assess arterial stiffness of carotid arteries and its associated car-

diovascular risk, but also assess vascular stiffness of visceral arteries

which cannot be assessed by traditional measurement devices.

OPT21-004

Diagnosis and Management of Vascular

Complications after Renal Transplantation - 15 Years of

Experience

Anna Drelich Zbroja, Maryla Kuczynska, Tomasz Jargiello,

Malgorzata Szczerbo Trojanowska

Department of Interventional Radiology and Neuroradiology, Medical

University in Lublin, Poland

Objectives: To present a single-center, 15-year (2001-2016) experience

in ultrasound diagnosis and interventional radiology treatment of

vascular complications after renal transplantation.

Methods:A retrospective analysis of 470 adult patients who underwent

ultrasound examination(including Duplex Doppler and Spectral

Doppler techniques) and, if applicable, interventional radiology treat-

mentafter renal transplantation was made. Ultrasound examinations

were performed immediately after transplantationprocedure, and subse-

quently, at regular scheduled intervals or in presence of clinical indica-

tors of worsened graftfunction.

Results:Vascular complications were observed in total of 1.7% patients

(n58), and comprised: arterial stenosis atthe site of anastomosis in 1.1%

(n55), renal vein thrombosis in 0.4% (n52) and formation of arteriove-

nous fistulaafter graft biopsy in 0.2% (n51) of patients. No cases of an-

eurysms or pseudoaneurysms were noted. All stenoticpatients (n55)

were qualified for endovascular treatment as graft-saving procedure.

Drug-eluting balloonangioplasty was performed in 2 patients, uncoated

balloon angioplasty in 1 patient, and balloon angioplasty withstent

deployment was implemented in the remaining 2 patients. The immedi-

ate technical success rates, definedas complete reperfusion of the renal

artery, reached 100% (n55).

Conclusions: Vascular complications are rare occurrences in patients

after renal transplantation. However, theypose a significant risk of graft

malfunction or rejection. As reported in literature, renal artery stenosis

proved to bethe most prevalent vascular complication in our Department

as well. Endovascular balloon angioplastydemonstrated to be sufficient,

highly-effective treatment technique of this pathology. If combined with

stentdeployment, it should be reserved for treatment of the most prob-

lematic cases, i.e. artery dissection.

OPT21-005

Volumetric Evaluation of Carotid Artery Flow,

Imortance of Compensatory Mechanisms

Michal Elwertowski, Jerzy Leszczy�nski, Zbigniew Gałązka

Clinic of General, Vascular Surgery, Medical University of Warsaw,

Poland

Objectives: Carotid artery stenosis exceeding 70-80% is an indica-

tion for interventional procedure consideration. However two groups

of patients – symptomatic and asymptomatic have to be evaluated

separately. One of obvious mechanisms of different patient’s perfor-

mance is development of collateral circulation providing blood to

affected region - patency of Willis circle vessels, which connects

inflow of both carotid and vertebral arteries. It is fully developed

in only 34,5% of patients.

Methods: In our work we concentrated on volumetric measurements of

cerebral inflow in basic arteries – ICA, ECA & VA assuming that total

flow volume in elderly patients does not exceed 800 – 1000 ml (ICA –

250-350 ml, VA-100-120ml / min). To establish range of normal values

control group of 80 patients age.65 with no evidence of neurological/

vascular disease were checked. In a group of 100 patients with ICA nar-

rowing .50% global flow in ICA, ECA & VA was estimated using

Aloka F75 & ToshibaAplio500.

Results: In cases of major stenosis/obstruction of ICA significant in-

crease of flow in nonstenosed vessels was observed in over 80% of pa-

tients, with absent or minimal clinical symptoms, vs. only 27% in group

of symptomatic patients with stenosis .70/80%. The results are

obscured by the fact, that atheromatic changes are present in different

vessels providing blood to brain flow, causing different interactive alter-

ations of brain perfusion.

Conclusions: Changing point of interest from degree of stenosis to-

wards global cerebral inflow estimation can possibly change our indica-

tions for vascular invasive procedures by excluding patients with

developed collateral circulation. On the other hand patients without suf-

ficient compensatory mechanisms should be considered principal candi-

dates for surgery, even in absence of clinical symptoms.

OPT21-006

B Flow Imaging for Varicocele

Byung Chul Kang, Hye Ran Hyun

Department of Radiology, Mokdong Hospital, Ewha Womans

University, South Korea

Objectives:Varicocele can be reliably and commonlydiagnosedwith co-

lor Doppler sonographywhich shows dilation of the vessels of the pampi-

niform plexus and the blood reflux on valsalva maneuver. The purpose of

this study was to determine the effectiveness of B-flow sonography in the

diagnosis of varicoceles comparing with color Doppler sonography.

Methods: 33 patients ( mean age 29.1 years; age range 16-74years) were

enrolled which were diagnosed with a varicocele by scrotal sonographic
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assessment with color Doppoler and B-flow sonography. All images

were reviewed and graded independently by 2 observers using Sarteschi

varicocele classification. In addition, clinical varicocele evaluation was

also performed by urologists under varicocele grading system suggested

by Dubin and Amelar for the clinical correlation. In statistical analysis,

Wilcoxon signed rank test was used for comparing the varicocele grade

evaluated by two sonographic methods and physical examination.

Results: Wilcoxon signed rank tests showed no significant difference

between B-flow and color Dolppler sonography (P5 0.18), between co-

lor Doppler and clinical grading (p5 0.368), and between B-flow and

clinical grading (p5 0.064). And, in some cases, B-flow sonographies

detected blood reflux on valsalva maneuver were more sensitive than

that of color Doppler examination.

Conclusions: Comparing color Doppler sonography, widely used in the

diagnosis of varicocele, B-flow sonography showed no significant differ-

ence of the diagnostic yield. And sometimes it gives usmore superior and

sensitive image, avoiding the artifacts like aliasing or perivascular color

artifact of color Doppler sonography in the diagnosis of varicocele.

OPT21-007

The Value of Ultrasound in the Diagnosis of Level Ii/

Iii Axillary Lymph Nodes and the Initial Exploration of an

Ultrasonic Follow-Up Strategy after Alnd of Breast Cancer

Surgery

Guoxue Tang,1 Xi Lin,1 Xin An,2 Xiaoqing Pei,1 Anhua Li1

1Department of Ultrasound, Sun Yat-sen University Cancer Center,

China, 2Department of Medical Oncology, Sun Yat-sen University

Cancer Center

Objectives: Level II/III axillary lymph nodes are detected by ultrasound

frequently after axillary lymph node dissection, which present as oval

small nodes and are difficult to identify metastasis. The aim of this study

is to evaluate the diagnostic value of ultrasound in level II/III axillary

lymph nodes and to provide a follow-up strategy.

Methods: Cases followed by axillary ultrasound (AUS) including

level II/ III axillary lymph nodes were divided into three groups:

high suspicion of malignance, low suspicion of malignance and

benign. Follow-up records were established including imaging

changes of lymph nodes and their final consequences. Related

risk factors were also analyzed.

Results: Overall, 425 cases were included, and 82 axillary metastases

were found (19.3%). AUS had a positive predictive value (PPV) of

73.4% and a negative predictive value (NPV) of 100%. Size increases

(.20%), shape alterations or new suspicious lesions in other regions

might suggest lymph node metastasis. In the low suspicion of malig-

nance group, 4.3% cases (13/306) were proven to be malignant during

a follow-up shorter than 2 years.

Conclusions:AUShas a goodPPVandNPVfor level II/ III axillary lymph

nodes in the follow-up after surgery. If lymph nodeswith a low suspicionof

malignance were detected, the strategy of AUS follow-up with every 3-6

months for 2 years was recommended, with annual follow-ups thereafter.

OPT21-008

Evaluation the Venous Pressure of Deep Vein

Thrombosis of Early Phase in Lower Extremity by

Ultrasonic Imaging

Xi Chen

Department of Ultrasound, Xi Jing Hosipital, China

Objectives: Conventional ultrasound measures the diameter and the ve-

locity of the vein to evaluate early venous tension changes in deep vein

thrombosis (DVT) of lower extremity. The accuracy and repeatability of

conventional measurement are poor, because diameter measurement of

vein are susceptible to not only respiratory and extrusion of edema from

soft tissue, but also affected by limit of sampling angle when measuring

venous flow rate by the color box. By applying the ratio of common

femoral vein and cross-sectional area/cross-sectional perimeter (A/C),

DVTearly vein tension change was evaluated. The cut-off value method

and diagnostic value of the A/C preliminarily was discussed. This study

by measuring the value of cross-sectional area, pipe perimeter and their

ratio among groups evaluate the value of venous tension change and pro-

vide certain reference basis for early clinical intervention.

Methods: Four-hundred and fifty orthopaedic patients (294male V.S. 156

female) in our hospital were chosen to perform ultrasound examinations

from June 2014 to April 2016, including 150 cases as normal control

group, 150 cases as the flow reduced group, 150 cases as venous throm-

bosis group. Their average age was 36.8611.0 years (8-67). Inclusion

criteria includes that patients had no deep vein blood vessel diseases in

lower extremity before. Cross-sectional area (A), cross-sectional perim-

eter value (C), the ratio of the two and the venous flow velocity of common

femoral vein were measured and compared among groups. ROC curve

was used to explore the diagnostic value of the A/C. The middle segment

of the common femoral vein was selectecd as the measurement point

where great saphenous vein enters. The standard of decreasing blood

flow velocity was Vmean , 15 cm/s. Quantitative data using one-way

ANOVA. P , 0.05 was considered to be statistically significant.

Results: For normal control group, the average value of cross-sectional

area was 66.13611.25mm2, the average value of cross-sectional

perimeter was 28.8465.14mm and the average value of A/C was

2.6560.34. For flow reduced group, the average value of cross-

sectional area was 94.82612.57mm2, the average value of cross-

sectional perimeter was 32.4964.73mm and the average value of A/

C was 3.2660.27. For the venous thrombosis group, the average value

of cross-sectional area was 151.63617.41mm2, the average value of

cross-sectional perimeter was 43.6266.61mm and the average value

of A/C was 3.9460.53. There was significantly differences in the

cross-sectional area between the normal control group and flow

reduced group and venous thrombosis group (P,0.05). No significant

statistical differences was found between flow reduced group and

venous thrombosis group. With the development of venous thrombo-

embolism disease gradually increase, A, C, and A/C were found to in-

crease gradually and venous blood flow velocity gradually reduced.

The cutoff point value of A/C was 2.91 to evaluate early vein tension

change of DVT. The area under ROC curve of ratio of A/C was 0.891,

sensitivity was 90.0%, specificity was 77.6%.

Conclusions: A/C quantified the variation in vein tension which was

used to be an abstract concept. The value of A/C was more stable than

the venous diameter and showed relatively small disturbance when as-

sessing the venous tension. We provide new thinking and reference

for early intervention of clinical preventing DVT.

OPT21-009

A New High Pulse-Repetition Frequency Ultrafast

Sliding Compound Doppler Imaging: Fully Qualitative and

Quantitative Analysis of Blood Flow

Jin Bum Kang,1 Won Seuk Jang,2 Yang Mo Yoo1

1Department of Electronic Engineering, Sogang University, South

Korea, 2College of Medicine, Yonsei University

Objectives: Ultrafast compound Doppler imaging (UCDI) can evaluate

cardiovascular disease using high frame rates (Bercoff J. et al, 2011).

However, the pulse-repetition frequency (PRF) in the UCDI method is

limited since it leverages between the number of compounding angles

and acquisition time. In this study, we present a new high PRF ultrafast

sliding compound Doppler imaging (HSDI) to improve qualitative and

quantitative blood flow analysis.

Methods: Unlike the UCDI method, the angle compounding in the

HSDI method is consecutively updated so that there is no reduction in

frame rates, Doppler PRF and sensitivity. In addition, by updating a

new compounding set with a certain time difference (i.e., sliding
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window step size, L), the HSDI method allows various PRFs with the

same acquisition data to enable a fully qualitative, retrospective flow

assessment. Therefore, it can provide advanced flow image analysis as

well as full ROI quantification by producing various scaled Doppler at

the same time.

Results: In the in vitro and in vivo studies with the various flow condi-

tions (e.g., diseased vessels and diverse velocity flows), the HSDI

method showed improved hemodynamics representations (i.e., transient

complex flow dynamics and instantaneous flow disturbances from a

laminar flow profile) without a loss of either temporal resolution or

sensitivity. In addition, the measured root mean squared velocity error

(RMSVE) exhibited below 2% for 9 angles with L of 1 to 9 compared

to the UCDI method.

Conclusions:Consequentially, the HDI-SACmethod is expected to pro-

vide more accurate and reliable hemodynamic assessments from quali-

tative or/and quantitative blood flow measurements.

OPT21-010

Ocular Ultrasound of Uveitis Which is

Accompanied by Tuberculosis Together with Ultrasound

Restores Sight for the Blind

Maria Goretti Ametembun

Department of Internal Medicine, Cicendo Eye Hospital, Bandung,

Indonesia

Objectives: Tuberculosis affects the eye either with active infection or

as a result of immune reaction to the mycobacterium. One form of eye

inflammations is uveitis that could be due to tuberculosis as underlying

disease. The aim of this study was to describe ultrasound of uveitis

which is accompanied by tuberculosis.

Methods: This retrospective study conducted at a private clinic in Ban-

dung from April 2016-March 2017. Data were abstracted from medical

records of uveitis which is accompanied by tuberculosis. Uveitis without

complication with onset , 3 months of vision loss, were diagnosed by

ophtlmologists, then tuberculosis and ultrasound were examined by

one certified ultrasound internal medicine specialist. Abdominal ultra-

sound with convex probe 3,5-5 MHz and posterior ocular ultrasound

with linier probe 9 MHz.

Results: N 5 8, 18-35y,mean 26y, 7(87,5%) female and 1(12.5%)

male. Posterior ocular ultrasound findings were: various vitreus opac-

ities due to inflammatory debris. Abdominal ultrasound on small

bowel, liver, kidneys and urinary bladder showed chronic process sug-

gesting tuberculosis with strongly positive tuberculin test and high

sedimentation rate. Anti tuberculosis treatment were performed for 9

months with good response. Inflammation of uveitis were resolved

within first 1-5 months of the treatment period both clinically and

follow- up with ultrasound.

Conclusions: Uveitis which is accompanied by tuberculosis had some

characterictic ultrasoundfindings.Good clinically response of anti tuber-

culosis together with ultrasound follow-up restored sight for the blind.

OPT21-011

Clinical Advances in Pressure Ulcer Management

by Ultasonography: The First Local Report

Wai Yan Chan, Chi Wai Ho, King Yim Lau, Chung Ngai Tang

Department of Surgery, Pamela Youde Nethersole Eastern Hospital

(Hong Kong), Hong Kong

Objectives: Wound ultrasonography (USG) is the first clinical

application by nurses to enhance the standard of wound treatment

in point of care. Unstageable pressure ulcers present as necrotic

flaps partially or completely covered onto the wound. Commonly,

the definitive treatment are debridement. It ends up frequently

dressings; cross infection and unhealed wound. This paper evalu-

ates the wound USG whereas it could effectively and conserva-

tively manage hard-to-healed wound while minimize the

unnecessary debridement.

Methods: For patient, who was diagnosed an unstageable pressure ul-

cer, will be recruited for the wound USG. The examined part will be

draped prior scanning. The entire wound; included the circumferential

peri-wound areas will be scanned in both transverse and longitudinal

axis using the 12 MHz linear probe. All subjects will be examined for

different tissue plane integrity in terms of echogenicity, vascularity, fluid

collections, and level of treatments.

Results: In convenience sampling, altogether 10 patients (Age: 65-99)

with 14 wounds recruited. They are sacrums(7); coccyxes(3) and tro-

chanters(4). They appeared differently in echogenicity in terms of tissue

integrity. In results; 6 wounds needed to be debrided; 7 wounds needed

USG guided drainage without debridement and 4 wounds could be

observed.

Conclusions: In forthcoming day, wound USG maybe the first investi-

gation choice to assess anatomical structures and identify different

wound treatment in real time. It can largely minimize the risk of sepsis

by wound drainage and eradicate invasive debridement among poor

morbidity patients.

OPT21-012

Value of Doppler Ultrasound in the Diagnosis of

Dialysis Fistula - Related Vascular Complications

Anna Drelich Zbroja, Maryla Kuczynska, Michal Sojka,

Tomasz Jargiello, Malgorzata Szczerbo Trojanowska

Department of Interventional Radiology and Neuroradiology, Medical

University in Lublin, Poland

Objectives: The aim of this study was to assess the value of doppler ul-

trasound in the diagnosis of vascular complications of arteriovenous

(AV) fistulae in dialysis patients.

Methods: 53 patients were referred during 6-month period to the

Department of Interventional Radiology and Neuroradiology, Medical

University of Lublin for the ultrasound examination of the AV dialysis

fistulae. There were distinguished two types of anastomoses within

the group of examined patients. 38 subjects presented with end-to-side

fistulae, whereas the remaining patients had side-to-side anastomoses.

All dialysis fistulae were localized in the distal part of the forearm.

Each examination was performed using LOGIQ 7, GE ultrasound scan-

ner with 6-12 MHz linear probe.

Results: 12 cases of vascular complications were diagnosed among

the study group including: 3 cephalic vein thromboses, 2 cephalic

vein stenoses, 2 radial artery stenoses and 5 cases of the steal syn-

drome. All the patients diagnosed with either venous or arterial ste-

nosis based on ultrasound examination were further qualified for PTA

procedures.

Conclusions: Doppler ultrasound examination is the method of

choice in the monitoring and diagnosing vascular complications of

dialysis fistulas.

OPT21-013

Checkered Pattern on Color Doppler Sonography

in Four Cases of Spontaneous Isolated Dissecting

Aneurysm of the Superior Mesenteric Artery

Tai Le

Department of Radiology, Medical Medic Center, HCM City, Vietnam

Objectives: To describe ultrasound findings and evaluating of check-

ered pattern on color Doppler in diagnosis of spontaneous isolated dis-

secting aneurysm of the superior mesenteric artery.

Methods: From 2015 – 2016, four cases were collected, male, age 48-60

years (mean age 53), all cases were performed ultrasound scanning first
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and after that were confirmed by CT. Diagnosis base on B-Mode, TM-

Mode and color Doppler ultrasound. All of them chief complained of

mild pain in epigastric region during scanning. There were three cases

with acute onset epigastric pain sharply, relieve by management but not

in recovery. The first case lasted one month, the second case lasted two

months and the third case had acute epigastric pain for 2 days accompanied

vomiting, dyspepsia and abdominal distension, melena was in last case.

Results:Thedissectinganeurysmhappensatproximalpartandextending to

distalpart, bigger than10mmindiameter,with intimalflap inside to split into

true and false lumen.Theflapping of intimal flap is not very clear. Two cases

with false lumen contain thrombosis inwhich therewas one case of obstruc-

tiondue to fully thrombosis. The checkered appearanceon colorDoppler so-

nography appeared in three cases. Two cases were endovascular stenting,

conservative therapy for one case and last case unknown its final result.

Conclusions: The checkered appearance on color Doppler sonography

is typical pattern for dissecting aneurysm of the superior mesenteric ar-

tery which can help diagnosis in case of thin intimal flap, not clearly on

B-Mode and TM-Mode.

OPT21-014

To Assess the Value Oo Three-Dimensional Power

Doppler Angiography (3DPDA) In Quantitatively Evaluating

Testicular Blood Flow In Patients with Testicular Torsion

Liyang Su, Shilin Li

Department of Ultrasonography, The Second Affiliated Hospital of

Fujian Medical University, China

Objectives: To assess the value of three-dimensional power Doppler

angiography (3DPDA)in quantitatively evaluating testicular blood

flow in patients with testiculartorsion.

Methods: Bilateral testes of 8 patients with testicular torsion and 14 pa-

tients withepididymitis were examined by ultrasound , and 3D-PDAwas

performed. Data suchas vascularization index (VI), flow index (FI), and

vascularization flow index (VFI)of the affected testis were compared

with values obtained for the contralateral normaltestis.

Results: The VI, FI, and VFI of the testis with torsion were significantly

lowercompared with values obtained for the contralateral normal testis

(all P,0.01);meanwhile, the VI, FI, and VFI of the testis with epididy-

mitis were significantlyhigher than values for the contralateral normal

testis and that with torsion (all P,0.01).

Conclusions: 3D-PDA parameters were significantly different between

testiculartorsion and epididymitis, and 3D-PDA might be an effective

method for thedifferential diagnosis of testicular torsion.

OPT21-015

Relationship between the Abnormal Diastolic

Vortex Structure and Impaired Left Ventricle Filling

in Patients with Hyperthyroidism

Jing Wang, Binyu Zhou, Mingxing Xie

Department of Ultrasound, Union Hospital, Tongji Medical College,

Huazhong University of Science and Technology, China

Objectives: Intraventricular hydrodynamics plays an important role in

evaluating cardiac function. Relationship between diastolic vortex struc-

tures and left ventricular (LV) filling is still rarely reported. This study

aimed to evaluate the evolution of intraventricular fluid dynamics during

diastole in hyperthyroidism (HT), and to explore the alteration of hydro-

mechanics characteristics with sensitive indices.

Methods: Forty-three patients diagnosed with HTwere divided into two

groups according to whether myocardial damage existed: simple hyper-

thyroid group (HT1, n5 21) and thyrotoxic cardiomyopathy (HT2, n5
22). Twenty-seven age- and gender-matched healthy volunteers were

enrolled as the control group. Offline vector flowmapping (VFMmodel)

was used to analysis the LV diastolic blood flow patterns and fluid dy-

namics. Hemodynamic parameters like area (A), circulation (C) and

intraventricular pressure gradient (OP) in different diastolic phase

(early, mid, and late) were calculated and analyzed.

Results: HT2, with a lower E/A ratio and left ventricular ejection frac-

tion (LVEF), had larger left ventricular end-diastolic diameter (LVEDD)

and left atrium diameter (LAD) compared with the control group and

HT1(P,0.05). Vortex displayed a typical biphasic temporal course dur-

ing diastole in these three groups. In early diastole, vortices of the con-

trols were smaller and weaker than those of HT1, larger and stronger

than those of HT2 (P , 0.05 for both). Vortices of these three groups

increased in mid-diastole at the same pace and differences remained

(P , 0.05 for both). Then vortices in HT2 developed so fast that ex-

ceeded the control group, but still below HT1 during the end of diastole.

The intraventricular pressure gradient during early and mid-diastole

(OPE, OPM) were higher in HT1 and lower in HT2 compared

with those of the control group (P,0.05). However, the intraventricular

pressure gradient (OPL) of HT2 increased and was higher than that of

the control group in late diastole (P, 0.05). Good correlation could be

found between CE and E/A (P , 0.05), CM andOPM (P , 0.01), CL

and FT3 (P , 0.05).

Conclusions: VFM can reflect the abnormal left ventricular filling by

showing the changes of left ventricular diastolic vortex.

OPT21-016

Ultrasonography-Guided Antegrade Common

Femoral Artery Puncture: Factors Associated with

Puncture Time

Ki Hyun Kim, Sang Woo Park, Jin Ho Hwang

Department of Radiology, Konkuk University Medical Center, South

Korea

Objectives:We prospectively evaluated the feasibility and safety of sole

ultrasonography (US)-guided antegrade common femoral artery (CFA)

puncture, and also assessed the factors which may influence the CFA

puncture time.

Methods: Forty-four antegrade CFA punctures followed by superficial

femoral artery (SFA) accesses were performed under US-guidance alone

in 34 consecutive patients (28 male and 6 female; mean age 65 years).

The time between injection of local anesthetic and insertion of micro-

sheath into the SFA was measured. CFA diameter, cutis thickness, dis-

tance between arterial access and CFA bifurcation, degree of CFA

calcification, body mass index (BMI), and history of previous access

were recorded.

Results: Technical successwas achieved in 43 of 44 procedures (97.7%).

Themean time for SFA access was 1.96 0.6minutes (range, 0.5–2.9). In

one failure (41.6 in BMI, 7.8 min in access time) in which SFA cannula-

tion was achieved with the aid of fluoroscopic roadmapping.There was a

strongpositive correlation betweenBMI (r50.72, P, 0.001) and access

time, and a moderate positive correlation between cutis thickness (r 5
0.53, P, 0.001) and access time. The rest of the variables had no signif-

icant correlation with the access time. Complication such as hematoma,

pseudoaneurysm, or arteriovenous fistula was not observed.

Conclusions:Antegrade CFA puncture and subsequent SFA access per-

formed solely under US-guidancewas feasible and safe. Therewas a sig-

nificant positive correlation between BMI, cutis thickness, and

antegrade SFA access time.

Poster Session

PPT21-001

Ultrasonographic or CT Findings of Epidermal

Cysts in the Trunk: Correlation with Surgical Findings

Jae Joon Chung, Eun Suk Cho, Jeong Sik Yu

Department of Radiology, Gangnam Severance Hospital,

South Korea
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Objectives: To evaluate the ultrasonographic (US) or CT findings of

surgically proven epidermal cysts in the trunk.

Methods: A total of 63 patients were retrospectively evaluated. US or

CT findings of epidermal cysts were compared with surgical findings

in regard to location, size, shape, number, echogenicity, posterior sound

enhancement, septa, and perilesional infiltration.

Results:All 63 patients (M:F541:22; US in 36, CT in 27) had only

one cyst, and they are located in buttock (n527), back (n517),

inguinal (n56), posterior neck (n55), perineum (n53), abdominal

wall (n53), presternal (n51), and axilla (n51). Of 36 patients with

US, there were homogeneously hypoechoic mass (n511, 30.6%),

inhomogeneously hypoechoic mass (n511, 30.6%), homogeneous-

ly hypoechoic mass with internal hypoechoic lines and echogenic

spots (n510, 27.8%) and homogeneously hypoechoic mass with in-

ternal echogenic spots (n54, 11.1%). Posterior sound enhancement

was noted in 29 patients (80.6%). Of 27 patients with CT,

there were simple cyst (n520, 74.1%) and abscess-like lesion

(n57, 25.9%). Overlying skin thickening (n518), contrast

enhancement of cystic wall (n515), perilesional infiltration

(n510), and internal septa (n58) were demonstrated. Internal con-

tents of cysts were keratinous (n538, 60.3%) or greasy (n521,

33.3%) material.

Conclusions: Epidermal cysts showed homogeneous or inhomogeneous

hypoechoic mass with posterior sound enhancement on US. In case of

ruptured cyst, abscess-like lesion with wall enhancement and perile-

sional infiltration was noted on CT scan.

PPT21-002

Assessment of Ultrasound 3D Volume Automated

Software in the Measurement and Follow-Up Assessment of

Aortic Aneurysms Post Endovascular Aortic Repair (EVAR)

Ben Stenberg,1 Kristina Lane,1 Andrew McNeill,1 Simon Richards2

1Departement of Radiology, Freeman Hospital, Newcastle upon Tyne

NHSHospitals, United Kingdom, 2School of Health, Teesside University

Objectives: It has become standard practice in many sites for post-

EVAR aortic aneurysms to have ultrasound surveillance to determine

any changes in sac diameter. Ultrasound is subject to error margins in

single plane calliper measurements of up to 10%. The aim of this study

is to assess the accuracy of using 3D ultrasound and automatic segmen-

tation software with regard to post-EVAR aortas.

Methods: 22 patients on the post-EVAR surveillance program had 3D

datasets acquired of their aorta as well as the standard 2Dmeasurements.

The 3D datasets were assessed offline and manual measurements made.

They were also assessed by an automatic segmentation tool which pro-

vided computer generated maximumAP and TC diameter of sac as well

as ‘‘true’’ maximum diameter irrespective of which plane this was

oriented.

Results: Automated segmentation of the post-EVAR aortic aneurysm

sac was achieved in 34.9% of datasets, minor operator input was

required in 36.3% and significant operator input required in 28.8%. Off-

line 3D dataset measurements, both manual and automatic, correlated

well with 2D, correlation coefficient of 0.98 and 0.94 respectively.

Conclusions: Automated segmentation of Aortic aneurysms following

EVAR is possiblewith no or minimal operator involvement in the major-

ity of cases. Both 3D manual and automated measurements show good

correlation with the 2D measurements.

PPT21-003

Chest Pain with Right Leg Weakness and

Numbness: Aortic Dissection

Chun-HsienN. He, Henry Kam Hong Cheng, Wei-De Tsai,

Wen-Han Chang

Department of Emergency, Mackay Memorial Hospital, Taiwan

Objectives: Aortic dissection is a vascular emergency arising from a

tear of the aorta intima layer. Up to one-third of patients may present

with secondary symptoms caused by occlusion of branch arteries or

compression of local structures. Here we present a case of aortic dissec-

tion detected by emergent ultrasound. With quick diagnosis and proper

management, the patient recovered very well in the 3 months follow-up.

Methods: Case report and literature review.

Results: A 53-year-old female was sent to the emergency department

due to sudden onset of chest pain. She also complained nausea, vomiting

and right leg numbness and weakness. Emergent ultrasound revealed an

intimal flap in the abdominal aorta. Computer tomography verified the

diagnosis of type An aortic dissection involved ascending aorta, aortic

arch, abdominal aorta and right common iliac artery. The patient

received emergent surgery of aortic graft transplantation immediately.

Conclusions: Emergent ultrasound evaluation for aortic dissection can

be performed rapidly and non-invasively. The diagnosis of aortic dissec-

tion should be established without any delay. Many studies noted a

sensitivity of 67%-80% and a specificity of 99-100% for the diagnosis

of aortic dissection by ultrasound with the visualized intimal flap. Apply

emergent ultrasound to survey the possibility of aortic dissection is very

reliable in the emergency Department.

PPT21-004

Clinical Utility of Preoperative Carotid Duplex

Ultrasonography Prior to Operation for Peripheral Artery

Disease

Ki Seok Choo

Department of Radiology, Pusan National University Yangsan Hospital,

South Korea

Objectives: Carotid duplex ultrasonography (CDUS) is one of useful

screening modality for internal carotid artery stenosis (ICAS) associated

with vasculardisease.Weaimed to clinical utilityofCDUSfor neurological

asymptomatic patient prior to operation for peripheral arterydisease (PAD).

Methods: This study had institutional reviewboard approval, and informed

consentwaswaived.FromJanuary2011 toDecember2015,231consecutive

patients (69.567.74 years, male 202 patients) who had undergone preoper-

ativeCDUS(Phlilips IU22 , PhilpsHealthcare,Amsterdam,Netherland) for

peripheral artery diseasewere included in this study and two radiologists as-

sessed degree of ICAS by using European Carotid Surgery Trial (ECST)

with consensus and severe (. 70%) ICAS or moderate ICAS (50-69%)

ICAS with vulnerable plaque were defined as significant ICAS. To find

out risk factors of asymptomatic significant ICAS, we analyzed demo-

graphics, co-existing medial conditions, lesion of PAD, and ankle brachial

index (ABI) withmultiple logistic regressionmodel. For statistical analysis,

datawere tested bymultiple logistic regression analysis andChi-square test.

Results: Among 231 PAD patients, 35 patients had significant ICAS

(15.1%).Multi-level lesion revealed significantly higher incidence of sig-

nificant ICAS than iliac and infrainguinal lesion (22.5% vs. 9.4% vs. 8%:

P5 0.016). Age (OR:1.05, 95% CI: 1.00-1.10: P5 0.035), Chronic kid-

ney disease (CKD,OR:6.19, 95%CI: 1.47-26.06: P5 0.013) and cerebral

vascular disease (CVD, OR:4.08, 95% CI: 1.09-15.30: P 5 0.037) were

significant risk factors of significant ICAS in multivariate analysis. Prev-

alence of significant ICAS according to ABI in PAD was not significant.

Conclusions: CDUS can be a useful non-invasive preoperative

screening imaging tool for evaluation of significant ICAS in PAD pa-

tients with multi-level lesion, age, CKD, and CVA.

PPT21-005

Comparison of Popliteal Artery between Fracture

and Nonfracture Sides by Ultrasound in Patients

with Femur Fracture

Kwang Jae Lee, Yoo Hyun Im, Jin Gyung Lee, Yong Soon Yoon
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Department of Physical Medicine and Rehabilitation, Presbyterian

Medical Center, Soenam University College of Medicine, South Korea

Objectives: Reduced physical activity and muscle atrophy is common

in patients with femur fracture. The aim of this study is to assess whether

immobilization after femur fracture surgery leads to atherosclerotic

change in popliteal arteries.

Methods:Thirty one patients who admitted for rehabilitation after sur-

gical treatment of femur fracture (13 men and 18 women; mean age,

77611 years) were enrolled. We measured intima-media thickness

(IMT) of popliteal artery in longitudinal and transverse plane bilater-

ally using ultrasound. And peak systolic velocity (PSV) was also eval-

uated by duplex-sono.

Results: Interval between fracture and exam was 67660 days and 6

patients were taken total hip arthroplasty (including hemi-arthro-

plasty) and 25 patients were treated by internal pin fixation.

Mean IMT of popliteal artery was thicker in the fracture side

than in the non-fracture side (1.2160.90 mm vs 0.9360.68 mm)

significantly (pp..05). However, PSV was increased significantly

(102.2613.6 cm/s vs 94.664.9 cm/s) in patients with 1 month or

more duration. Femur fracture and consequential immobilization

affected popliteal artery IMT, and it was highly related to progres-

sion of atherosclerotic plaque formation.

Conclusions: Femur fracture and consequential immobilization

affected popliteal artery IMT, and it was highly related to progression

of atherosclerotic plaque formation.

PPT21-006

Sonographic Diagnosis of Takayasu’s Arteritis in a

Pediatric Girl

Wai Pong Chu, Peggy Tang, Wai Yee Lydia Chan

Department of Radiology, Tseung Kwan O Hospital, Hong Kong

Objectives: To illustrate the ultrasound features of Takayasu’s arteritis

in a pediatric girl.

Methods: Retrospective review of the ultrasound and magnetic reso-

nance angiography (MRA) images of a 14-year-old girl enjoying good

past health and presenting with recurrent syncope within three months

was done.

Results:Greyscale ultrasound found diffusely and circumferentially

thickened walls with smooth contour and moderately increased

echogenicity along bilateral common carotid arteries. Doppler ul-

trasound found spectral broadening and color aliasing within the lu-

mens of bilateral common carotid arteries. The ultrasound features

are highly suggestive of Takayasu’s arteritis. Magnetic resonance

angiography (MRA) confirmed the ultrasound findings and showed

the disease process was confined with the major branches of the

aortic arch.

Conclusions: Takayasu’s arteritis is a rare vasculitis. The clinical pre-

sentation of Takayasu’s arteritis can be non-specific, especially in the pe-

diatric patients. Ultrasound examination is useful as the initiation

investigation of the carotid arteries. Characteristic long, smooth,

circumferential arterial wall thickening of bilateral carotid arteries can

suggest the diagnosis of Takayasu’s arteritis and should prompt further

investigation, especially MRA to delineate the extent of the disease.

PPT21-007

To Evaluate the Clinical Significance of Vertebral

Artery Intracranial Stenosis Lesion in Different Parts

Yafang Ding

Department of Vscular Ultrasonography, Clinic of General, China

Objectives: To evaluate the correlation between different site of intra-

cranial vertebral artery(VA) stenosis and posterior circulation ischemia

(PCI) sympto.

Methods: 319 cases of patients with unilateral VA stenosis of intracranial

lesions confirmed by color Doppler flow imaging (CDFI), CT angiogra-

phy(CTA) and(or) digital subtraction angiography (DSA):according to

the relationship between lesion and posterior inferior cerebellar artery

(PICA):before PICA 55 cases and after PICA 264 cases; according to

whether the symptoms of PCI and magnetic resonance (MRI) results in

symptoms of 132 cases and 187 cases without symptoms. CDFI analysis

and record hemodynamic parameters and spectrum shape; evaluated the

correlation between different site of intracranial VA stenosis and PCI

symptoms.

Results: 1.The comparison of the ipsilateral VA and contralateral show

that the peak systolic velocity (PSV), end diastolic velocity (EDV) and

resistance index(RI), VA diameter (VAD) had significant difference

(p,0.05); The ipsilateral VA intervertebral segment PSV, EDV and RI

was significantly related to position of PICA (P,0.05), but not

VAD(p.0.05); 2.when the ipsilateral VA before PICA, intervertebral

segment showed ‘‘spectrum unimodal’’ and after PICA showed ‘‘highre-

sistance’’.3.VA intracranial stenosis and the symptoms of PCI are asso-

ciated with moderately dependent (dependence coefficient 50.404,

p,0.05).

Conclusions: CDFI is a noninvasive assessment of VA intracranial ste-

nosis, and the symptoms of PCI in ipsilateral VA before PICAwas more

serious. All of that can provide reliable basis for clinical treatment and

prognosis.

PPT21-008

Venous Dysgemia: The Detection of Cerebral

Circulation Changes in Children by Doppler

Ultrasonography

Andrey Tsokolov, Stepan Terentiev

Department of Diagnostic, Federal State Agency «1409 Clinical

Hospital Of The Baltic Sea Fleet», Russia

Objectives: Assessment of cerebral venous hemodynamics in children

and teenagers having cranialgia with updating cause-effect relations of

venous dysgemia (discirculation).

Methods: A transcranial Doppler ultrasound examination.

Results: According to the data of Ultra Sonic Testing (in C- and PW-

modes) 109 patients (at the age from 2 to 18) it was found that discirculation

in the system of vertebral veins is linked with apparent extravasal effects on

bloodstream in internal jugular vein (with vessel compression on the side of

vasoconstriction registration) (r5+0.67), spasms of posterior cerebral artery

(r5+0.63), coiling of internal carotid and vertebral artery (r5+0.20 +0.32).

In case of discirculation in the system of internal jugular vein, the changes

mentioned are interrelatedwith extravasal compression on the level of inter-

nal jugular vein surrounding soft tissues or compression in the bone canal

(r5+0.76), anterior cerebral artery spasms, hyperperfusion of vertebral

andposterior cerebral artery (p,0.05). Intracranialvenousdiscirculationde-

pends on the straightness of vertebral artery in the bonecanal (r5+0.33), dis-

circulation intensity on the level of vertebral vein (Vmax right r5+0.73,

p.0.05).Vasoconstriction in the vein ofGalen is accompanied by ipsilateral

hypersthenia of vertebral, internal carotid andmiddle cerebral artery (reflec-

tory changes), and is also interrelatedwith flexures, sigmoid coiling of inter-

nal carotid artery.The link of ‘‘headache syndrome’’with accelerated venous

blood flow along the veins of Galen turned out to be quite low (r5+0,22).

Conclusions:Maincausesof children’s vasoconstrictionare either congen-

ital pathologyof cervical spine (with arcuation and tortuosity of bone canal),

or ‘‘birth injuries with pseudo-luxation of cervical vertebrae’’.
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