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ORAL PRESENTATIONS

OP.01

LUNG ULTRASOUND IN OUTPATIENTS WITH

COVID-19 INFECTION ASSOCIATED PNEUMONIA

Haurylenka Dzmitry,1 Victar Damantsevich,2 Anna Damantsevich2

1 Republican Research Center for Radiation Medicine and Human

Ecology, Functional Diagnostic, Homel, Belarus, 2 Republican

Research Center for Radiation Medicine and Human Ecology,

Radiology Department, Homel, Belarus

Objectives: The method of lung ultrasound (LUS) has been known for

more than 20 years, but attracted attention during the epidemic of COVID-

19 infection. LUS safe and low cost method assisting in the diagnosis of

some acute respiratory diseases. The aim of the study is to evaluate the pos-

sibility of detecting LUS features using a 12-zone protocol in outpatients

with pneumonia associated with COVID-19 infection.

Materials: We examined 39 outpatients with diagnostic criteria for

COVID-19 infection (17 men and 22 women) aged 31-75 years (median

49 years). The SARS-CoV-2 reverse transcriptase polymerase chain reac-

tion obtained from the oropharynx or nasopharynx according to WHO

standards was performed in all patients. All patients underwent LUS imme-

diately after computer tomography (CT) scan by a blinded specialist. LUS

score was calculated according to presence and severity of abnormalities

for 12 zones (maximum 36 points). Correlation analysis of the results of

quantitative assessment was performed. We also calculated the diagnostic

accuracy for LUS using CT as a reference for diagnosing interstitial abnor-

malities in COVID-19 pneumonia.

Results: CT diagnosis of pneumonia was found in 25 patients (64%;

95% CI 47-79). Ultrasounds abnormalities were detected in 31 patients,

the most common were focal areas of nonconfluent B-lines, diffuse

confluent B-lines, subpleural microconsolidations and in one case large

parenchymal consolidations with air bronchograms. LUS false positive

results were found in nonviral interstitial lung diseases and in one due

chronic heart failure (in all cases LUS score=2). When evaluating the

LUS, the optimal sensitivity/specificity cut-off was �2 points, the area

under the curve (AUC) = 0.970 (95% CI 0.858-0.999; p <0.0001). The

score of lung ultrasound significantly correlated with the quantitative

assessment on CT scan (r = 0.928, p <0.001).

Conclusions: LUS has excellent diagnostic accuracy for interstitial

abnormalities in COVID-19 pneumonia in outpatients with disease

mild and moderate grade. The results obtained are probably due to the

typical localization of interstitial abnormalities in the lungs in COVID-

19. LUS could represent a valid diagnostic aid in setting of a significant

number of admitting patients.

Keywords: lung ultrasound, COVID-19, point-of-care ultrasonography.

OP 02

ACCELERATING COVID-19 DIFFERENTIAL

DIAGNOSISWITH EXPLAINABLE ULTRASOUND

IMAGE ANALYSIS: AN AI TOOL

Charlotte Buhre,1 Jannis Born,2 Nina Wiedemann,2 Manuel Cossio,3

Gabriel Br€andle,4 Konstantin Leidermann,5 Avinash Aujayeb,6 Bastian
Rieck,2,7 Karsten Bogwardt7

1Medizinische Hochschule Brandenburg, Faculty of Medicine,

Neuruppin, Germany, 2 ETH Zürich, Department of Biosystems Science

and Engineering, Basel, Switzerland, 3 University of Barcelona,

Department of Mathematics and Computer Science, Barcelona, Spain,
4 Hirslanden Clinique des Grangettes, Pediatric Emergency

Department, Geneva, Switzerland, 5 University of Vienna, Department

of Philosophy, Vienna, Austria, 6 Northumbria Specialist Emergency

Care Hospital, Northumbria Specialist Emergency Care Hospital,

Cramlington, United Kingdom, 7 Swiss Institute of Bioinformatics,

Swiss Institute of Bioinformatics, Lausanne, Switzerland

Objectives: Lung ultrasound with an artificial intelligence (AI)

application provides a low-cost, non-invasive diagnostic that can

play a supporting role in diagnosing COVID-19, especially in

areas without PCR/CT access. [1][2] Especially throughout the

COVID-19 pandemic fast, safe and highly sensitive diagnostic

tools are crucial. [3] The goal of this work was twofold: 1. create

a publicly available dataset of lung ultrasound images/videos and

2. train an AI algorithm to detect and classify COVID-19 on lung

ultrasound images and videos.

Materials: The largest publicly available COVID-19 lung ultrasound

dataset was created from a variety of sources, with > 200 videos and >

50 images. The dataset is heterogeneous, mostly acquired with a con-

vex transducer and according to BLUE protocol. Using available addi-

tional patient information, lung ultrasound images in the dataset were

categorized as COVID-19, bacterial pneumonia, other viral pneumo-

nia, and healthy. In addition, two independent reviewers evaluated the

visible pathologies in the lung ultrasound images. On the dataset, an

in-depth study of deep learning methods for differential diagnosis of

lung pathologies was performed.

Results: In the COVID-19 ultrasound images and videos lung

ultrasound signs of a nonspecific pneuomia (fragmented pleural

lines, B-lines, (subpleural) consolidations, aero bronchograms and

pleural effusions) were visible.The frame-based model correctly

distinguished COVID-19 lung ultrasound images from healthy and

bacterial pneumonia with a sensitivity of 0.90 § 0.08 and a speci-

ficity of 0.96 § 0.04.

Conclusions: Our work shows promising results of AI application

in the field of lung sonography using COVID-19 as an example.

Currently, the AI model is in the clinical trial phase. The data set

as well as the code for the CNN are publicly available: https://

github.com/BorgwardtLab/covid19_ultrasound. The provided

dataset facilitates the validation of lung ultrasound based neural

networks to develop fast, accessible screening methods for pulmo-

nary diseases.

Keywords: computer vision, convolutional neural network, COVID-

19, deep learning, interpretability, pneumonia, lung imaging, machine

learning, medical imaging, ultrasound, supervised learning.
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OP 03

HEAD-TO-HEAD COMPARISON OF PERFLUOR-

OBUTANE-CEUS ANDMULTIPARAMETRIC-MRI

FOR BREAST LESIONS: A PROSPECTIVE, MUL-

TICENTER STUDY

Manlin Lang

Chinese PLA General Hospital, Department of Interventional

Ultrasound, Beijing, China

Objectives: To evaluate whether the diagnostic performance of Per-

fluorobutane (PFB)-contrast enhanced ultrasound (CEUS) is not infe-

rior to Multiparametric(MP)-MRI in the differentiation of breast

cancer from noncancer.

Materials: In this head-to-head, prospective study from August 2020

to February 2021, patients with newly-diagnosis breast lesions by con-

ventional US as Breast Imaging Reporting and Data System (BI-

RADS) 3, 4, 5 categories across 17 centers were included and

underwent both CEUS and MRI scan. BI-RADS of CEUS and

MRI were categorized by the operators on-site and three reviewers,

respectively. Logistic-bootstrap 1000 samples analysis was used to

construct CEUS, MRI and hybrid (CEUS+MRI) models to distin-

guish breast cancer.

Results: 179 women were evaluated with a total 186 breast lesions

(117 malignancies). The area under the receiver operating characteris-

tic curve (AUC) of CEUS (0.86; 95% confidence interval[CI]: 0.70,

0.95) was comparable to that of MRI (0.86; 95% CI: 0.71, 0.96) model,

while both were inferior to hybrid model(0.92, 95% CI: 0.77, 0.98).

CEUS model showed higher sensitivity than MRI (95.4% vs 76.9%,

P=.008) for patients >50-year-old, while no sensitivity and specificity

difference with MRI in tumor size, enhancement type and breast den-

sity subgroups (P>0.05 for all).In BI-RADS 4A+ lesions, the sensitiv-

ity of CEUS and MRI on-site radiologists improved moderately(2.6%

and 1.7%), while the specificity improved 21.1% and 28.1% by using

hybrid model, respectively; and the false-positive identified rates of

CEUS, MRI and hydrid model for on-site radiologists were 80.6%,

77.8%, and 90.3%, respectively.

Conclusions: The proposed model of PFB-CEUS can potentially

deliver efficient and accurate diagnoses as that of MP-MRI, and they

jointly could provide better support for clinical decision-making of

breast lesions.

Keywords: breast, contrast-enhanced ultrasound, Multiparametric-

MRI.

OP 04

SELECTING PATIENTS FOR EMBOLIZATION OF

VARICOCELES BASED ONULTRASONOGRAPHY

Izabela Dąbrowska,1 ºukasz �Swiat»owski,1 Krzysztof Pyra,1 Tomasz
Jargie»»o,1 Agata Zarajczyk,2 i Maria Materek2

1Department of Interventional Radiology and Neuroradiology,

Medical University of Lublin, Lublin, Poland, 2 Students Scientific

Society at the Department of Interventional Radiology and

NeuroradiologyPurpose

Objectives: The aim of the study was to assess diagnostic usefulness of

color Doppler ultrasound examination in patients with suspected

varicoceles.

Methods: 131 patients with suspected varicoceles underwent an ultra-

sound examination in the Department of Interventional Radiology and

Neuroradiology in Lublin, Poland. Each ultrasound examination was per-

formed using the Logiq 7 GE Medical System with linear probe at 6-

12 MHz using the B-mode and color Doppler functions. The study was

performed in both the supine and standing position of the patient. The

morphological structures of the scrotum and the width of the pampini-

form venous plexus were assessed. Based on clinical symptoms and ultra-

sound findings, the patients were selected for endovascular treatment.

Results: Varicoceles were confirmed in all patients during ultrasound

examination using color Doppler function, 86 of them were qualified

for endovascular treatment. Diagnostic venography confirmed venous

stasis or retrograde flow in the testicular vein and widened vessels of

the pampiniform venous plexus over 2 mm in diameter in all patients

undergoing endovascular treatment. The diagnostic efficacy of ultra-

sound examination was 100%.

Conclusions: Ultrasound examination is the method of choice in quali-

fying patients with varicoceles for embolization. Color Doppler mode/

function is the most sensitive non-invasive technique enabling identifi-

cation of varicoceles.

Keywords: varicocele, ultrasonography, embolisation.

OP 05

LIVER STIFFNESS AS ASSESSED BY TWO-

DIMENSIONAL SHEAR WAVE ELASTOGRAPHY

IS ASSOCIATED WITH ADVERSE CLINICAL

OUTCOMES OF PATIENTS WITH COMPEN-

SATED CHRONIC LIVER DISEASE

Kristian Podrug,1 Marko Lucijanic,2 Ida Tjesic Drinkovic,3 Tonci

Bozin,3 Tomislav Bokun,3 Ivica Grgurevic3,4

1 University hospital centre Split, Department of gastroenterology and

hepatology, Split, Croatia (Hrvatska), 2 University hospital Dubrava,

Department of Internal medicine, Zagreb, Croatia (Hrvatska),
3 University hospital Dubrava, Department of gastroenterology,

hepatology and clinical nutrition, Zagreb, Croatia (Hrvatska),
4 University of Zagreb, School of medicine, Zagreb, Croatia (Hrvatska)

Objectives: Previous studies revealed liver stiffness as the important

prognostic factor among the patients with compensated advanced

chronic liver disease (cACLD). The aim of this study was to evaluate

potential impact of liver stiffness measurements (LSM) and spleen

stiffness measurements (SSM) by using two-dimensional shear wave

elastography (2DSWE) on the outcomes across the entire spectrum

(not only advanced) of compensated chronic liver disease (CCLD).

Materials: We conducted a database search for patients with chronic

liver disease (compensated, with any stage of fibrosis) who underwent

LSM and/or SSM by using 2DSWE (Aixplorer� ultrasound system)

between 2011 and 2015, whose clinical outcomes including liver

decompensation, HCC development, liver transplantation or death

could have been traced up to the end of 2018. Patients with biliary

obstruction, congestive heart failure, ALT>5xULN, current or previ-

ous malignant disease, as well as the patients with current or previous

liver decompensation were excluded from the study.

Results: In total 328 patients were analyzed (61.6% males, median age

56 years, IQR (42-64), hepatitis B/C 18%, NAFLD 16.8%, alcoholic

liver disease 11.3%, other etiology 23.6%, unknown etiology 30.5%).

Median LSM (N=328 pts) was 8 kPa, IQR (6.5-14), and median SSM

(N=102 pts) was 25 kPa, IQR (19-30). Median follow up was 53

months. Patients with LSM>9.9 kPa and >13 kPa had inferior overall

survival (HR=5.39; P<0.001) and shorter time to the first complication

(HR=45.64; P<0.001), respectively. In multivariate survival analysis

adjusted for age, gender, etiology and comorbidities, LSM >9.9 kPa

(HR=2.65, P=0.005), age (HR=1.06; P<0.001) and alcoholic etiology

(HR=2.59; P=0.009) remained independently associated with inferior

survival. Patients with SSM>26 kPa and >20.4 kPa had inferior over-

all survival (HR=3.86; P<0.001) and shorter time to the first

S2 Ultrasound in Medicine & Biology Volume 48, Number S1, 2022



complication (HR=3.23; P=0.026), respectively. In multivariate sur-

vival analysis adjusted for age, gender, etiology and comorbidities

SSM lost its prognostic properties. Accordingly, LSM (HR=4.86;

P=0.019), but not SSM (P=0.187) remained associated with inferior

overall survival in multivariate setting.

Conclusions: LSM>9.9 kPa measured by 2DSWE can identify

patients with CCLD at risk of shorter survival. This LSM cut-off corre-

sponds to the cut-off used by transient elastography to discriminate

patients according to the presence of cACLD.

Keywords: Transient elastography, Liver stiffness measurement,

Spleen stiffness measurement, Chronic liver disease, Survival,

Prognosis.
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PERFORMANCE OF P-SWE AND 2D-SWE WITH

THREE PROBES FROM A NEW ULTRASOUND

MACHINE FOR THE PREDICTION OF
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SIENT ELASTOGRAPHY AS A REFERENCE

METHOD
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Objectives: The aim of this study was to assess the performance and

optimal cut-off points for p-SWE and 2D-SWE for the non-invasive

assessment of advanced liver fibrosis, using transient elastography as a

reference method.

Materials: Siemens ACUSON Sequoia (5C-1 convex transducer and

Deep Abdominal Transducer-DAX) and FibroScan Compact M 530 (M

and XL probes) were used. We included 198 consecutive patients with or

without chronic liver disease that had all five LS values available. LS was

evaluated in the same session by 3 elastographic techniques: TE, p-SWE

and 2D-SWE. Reliable measurements were defined as the median value

of 10 measurements and an IQR/M<0.3. For cACLD, the transient elas-

tography cut-off point of 9.5 kPa was used [1].

Results: From the 198 patients, 41.5% were women and 58.5% were

men, mean age 54.8 §13.8 years. The best cut-off values cACLD

were: for 2D-SWE- 5C1 probe:>8.8 kPa, Se=97.7%, Sp=38.6%,

AUC=0.84, p<0.0001;DAX probe:>7.6 kPa, Se= 40.9%, Sp=99.9%,

AUC=0.84, p<0.0001; ForpSWE- 5C1 probe: >9.1 kPa, Se=54.5%,

Sp=97.7%, AUC=0.86, p<0.0001; DAXprobe: > 8.8 kPa, Se=50%,

Sp=98.5%, AUC=0.88, p<0.0001.

Conclusions: The best cut-off value for predicting cACLD in pSWE

range between 8.8 kPa and 9.1 kPa and for 2D-SWE raged between 7.6

kPa and 8.8 kPa.

Keywords: Liver elastography, cACLD- compensated advanced

chronic liver disease.
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FACTORS AFFECTING ASSESSMENT OF LIVER

STEATOSIS WITH QUANTITATIVE
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Objectives:We aim to observe the diagnostic performance of quantita-

tive ultrasound and their factors affecting assessment of liver steatosis

with tissue attenuation imaging (TAI), and tissue scatter distribution

imaging (TSI) in patients with non-alcoholic fatty liver disease

(NAFLD).

Materials: We performed liver TAI, TSI ultrasound measurements

with Samsung RS85 Prestige ultrasound system and prospectively

enrolled 101 participants with suspected NAFLD. As a reference, mag-

netic resonance imaging proton-density-fat-fraction (MRI-PDFF) was

performed, and patients were divided into �5%, 5%-10%, and �10%
of MRI-PDFF groups. Kruskal-Wallis test with post-hoc Dunn’s test

was used to compare the TAI and TSI values between the three steato-

sis groups. Spearman’s correlation analysis was used to determine cor-

relation between TAI, TSI, and MRI-PDFF. Simple and multiple linear

regression analysis were performed to identify independent predictors.

The diagnostic performance of TAI, TSI was interpreted with area

under the receiver operating characteristic curve (AUC). The intraclass

correlation coefficient (ICC) was calculated to assess interobserver

reliability.

Results: Kruskal-Wallis test showed significant difference between

both steatosis groups (p<0.0001). Both TAI (r=0.78, p<0.001) and

TSI (r=0.68, p<0.001) showed significant correlation with MRI-

PDFF. MRI-PDFF proved to be an independent predictor of TAI

(b=1.03; p<0.001), while both MRI-PDFF (b=50.9; p<0.001) and

liver stiffness measures with shear wave elastography (b=-0.86;

p<0.001) were independent predictors of TSI when adjusted for body

mass index and liver capsule-to-skin distance. TAI overperformed TSI

in the detection of both �5% MRI-PDFF (AUC=0.89 vs. 0.87) and

�10% (AUC=0.93 vs. 0.86). Interobserver correlation analysis showed

excellent reproducibility of TAI (ICC=0.95) and moderate reproduc-

ibility of TSI (ICC=0.73).

Conclusions: In a linear regression analysis MRI-PDFF was a signifi-

cant independent predictor of both TAI and TSI while liver stiffness

had weak but significant influence on TSI. Both TAI and TSI were

reproducible methods for diagnosing fatty liver disease.

Keywords: Ultrasonography, Quantitative imaging, Non-alcoholic

fatty liver disease, Liver.
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Objectives: Liver fibrosis is the most significant prognostic factor in

chronic liver disease (CLD). Clinical practice guidelines recommend

the use of non-invasive techniques, such as two-dimensional shear-

wave elastography (2D-SWE), to assess liver elasticity as a marker of

fibrosis. It is presumed that changes due to necro-inflammation modify

the propagation of shear waves [1]. Therefore, new imaging techniques

that investigate the dispersion properties of shear waves have been

developed, which can serve as an indirect method of measuring liver

viscosity (Vi PLUS). This study aims to analyze the performance of

SWE to assess viscosity, to analyze factors influencing Vi PLUS meas-

urements in a large cohort of patients with CLD, and to assess the nor-

mal ranges of liver viscosity measurements in participants with healthy

livers.

Materials: 867 consecutive adult subjects were enrolled in this

prospective study (199 with healthy livers and 668 with CLD).

Subjects were first examined using the Supersonic MACH� 30

US system (Hologic� SuperSonic� Imagine, Aix-en-Provence,

France). Gray-scale US, as well as 2D-SWE and Vi PLUS meas-

urements were performed. Secondly, TE measurements were per-

formed with a FibroScan� Compact 530 device (EchoSens�,

Paris, France).

Results: The mean Vi PLUS values in normal, ALD, HBV, HCV,

NAFLD patients were: 1.6§0.3 Pa¢s, 2.8§0.8 Pa¢s, 1.9§0.3 Pa¢s,
2.1§0.5 Pa¢s and 2§0.4 Pa¢s respectively (table 1). The mean Vi

PLUS values were significantly higher in subjects with chronic

liver disease than in normal subjects, independent of the etiology

(p>0.05). Mean Vi PLUS values were significantly higher in sub-

jects with ALD compared to HCV (p<0.0001), HBV (p<0.0001)

and NAFLD subjects (p<0.0001); significantly higher in subjects

with HCV compared to HBV (p=0.0001) and NAFLD subjects

(p=0.011). No significant differences were found between HBV

and NAFLD subjects (p=0.0615).

In univariate regression analysis, Vi PLUS measurements were

independently associated with: BMI (p<0.001), abdominal circum-

ference (p<0.001), age (p<0.001), AST (p<0.001), ALT

(p=0.009), the presence of diabetes mellitus (p<0.0001) and the

presence of arterial hypertension (p<0.001). In multiple regression

analysis the model including: abdominal circumference

(p<0.0001), AST (p<0.0001) and ALT values (p=0.0029) was

associated with ViPLUS measurements.

Conclusions: Vi PLUS and 2D-SWE by SSI are highly feasible

methods. The mean liver viscosity determined by Vi PLUS in our

cohort of participants with healthy livers was 1.69 Pa¢s. CLD

patients had significantly higher viscosity values. Increased liver

stiffness, high transaminases and obesity were associated with high

viscosity values.

Keywords: Viscosity, Inflammation, Non-invasive techniques.
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Objectives: Left ventricular hypertrophy (LVH) is the main manifesta-

tion of uremic cardiomyopathy and may contribute to the onset of

extensive cardiovascular diseases in chronic kidney disease (CKD)

patients. Although anemia in patients with CKD is caused by decreased

production of erythropoietin in parallel with the decrease in the number

of nephrons, it may also hasten the decline in eGFR and determine the

occurrence and progression of LVH. Diastolic dysfunction is still an

underinvestigated “matter of the heart” in CKD population. We aimed

to evaluate several cardiovascular risk factors in CKD patients.

Materials: The study included a cohort of 142 patients with CKD

(eGFR <60ml/min/1, 73m2). They were examined by standard echo-

cardiography and blood chemistry at baseline. LVMi was measured

according to the ASE guidelines, and was defined as LVMi >130 g/m

in males, and LVMi >100 g/m in females. We divided them in 4

groups based on eGRF according to CKD stages 3 to 5D, where 5D

patients have hemodialysis age < 3months. For statistical analysis we

used Kruskall-Wallis for non-parametric data, t-Student for unequal

variances, Correlation and Multiple regression analysis.

Results: Overall prevalence of LVH was 70% and renal function (esti-

mated by eGRF mean) was worse in CKD patients with LVH vs. CKD

patients with no LVH (p=0.02). Concentric hypertrophy was the preva-

lent type of LVH in our study (68%). Multiple regression was per-

formed using eGRF as the dependent variable and LVMi, hemoglobin,

diastolic dysfunction, age, body surface area (BSA) and albuminuria as

independent variables. Anemia and LVMi were the most important

risk factors for CKD progresion (p<0.0001), diastolic dysfunction was

also predictor of eGFR decline (p=0.001), meanwhile age, BSA and

albuminuria had no prognostic value. Diastolic dysfunction was pres-

ent in 63% patients and correlated directly with eGFR decline (rho

Spearman=0.248, p=0.037).

Conclusions: Pressure overload is main factor for increased LVMi in

early stages of CKD. Even if role of albuminuria in CKD is important

in predicting cardiovascular risk the fact that it didn’t correlate with

eGFR in our study means that we may have had other determinants of

albuminuria implicated along with renal function decline.

Keywords: echocardiography, chronic kidney disease, left ventricular

hypertrophy, diastolic disfunction.
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Objectives: Despite effective antiviral treatment, the rate of acute car-

diac events remains high in subjects with HIV. Left atrium strain

(LAS) was shown to be an independent predictor of cardiovascular

events in the general population. Therefore, the aim of this study was

to investigate whether left atrial (LA) strain has incremental value over

conventional echocardiographic parameters to identify HIV subjects

with subclinical cardiac disease.

Materials: We prospectively included 100 young patients (mean age

31.3§4.8; 60 males) with acquired HIV (mean interval from diagnosis

18 § 9 years) and 80 healthy volunteers matched by age and gender.

Echocardiography was performed using a Vivid iQ machine (GE

Healthcare). Left ventricular (LV) and LA conventional measurements

were obtained according to current recommendations. LA strain during

the reservoir (LASr) phase was calculated using a dedicated tracking

tool (EchoPac v 20.4).

Results: The treatment protocol included reverse-transcriptase inhibi-

tors (RTIs) (40%), a combination of RTIs with non-nucleoside reverse

transcriptase inhibitors (NNRTIs) (25%), a combination of RTIs with

HIV protease inhibitors (20%), or a combination of RTIs with HIV

integrase inhibitors (15%). No significant difference in LV ejection

fraction between the groups was found (57§6 vs. 59§7, p=0.15). Sub-

jects with HIV had higher LV mass (78§19 vs. 68§15, p< 0.001) and

E/Eˈ ratio (6§2 vs. 5§1, p< 0.01). While LA volume showed similar

values (38 §11ml vs 41 §12 ml, p=0.14), LASr was significantly

reduced in patients with HIV compared to healthy subjects (33§8 vs.

38§7, p < 0.001). In multivariate analysis, LASr was independently

associated with age (p=0.01) and years since HIV diagnosis (p=0.03).

The choice of treatment protocol did not influence LA strain (p=0.16).

Conclusions: In our study, both groups had similar LA volumes

according to measurements derived from conventional echocardiogra-

phy, while 2D-STE measurements proved a significantly reduced LA

strain during the reservoir phase in patients with HIV compared to

healthy volunteers. Our study shows evidence that LA strain is

impaired in young asymptomatic subjects with HIV, prior to conven-

tional echocardiographic measurements and the measurement could be

useful in the detection of subjects at risk for developing heart failure.

Keywords: speckle tracking echocardiography, HIV, left atrium.
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SHEAR-WAVE ELASTOGRAPHY VERSUS

STRAIN ELASTOGRAPHY WITH HISTOGRAM

ANALYSIS IN SOLID PANCREATIC LESIONS: A

PILOT STUDY.
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and Hepatology, Gastroenterology, Cluj-Napoca, Romania

Objectives: Strain elastography histogram endoscopic ultrasound (SH)

has been proved as a valuable supplement to endoscopic ultrasound

(EUS) in assessing solid pancreatic lesions, with sensitivity of 98%

and specificity of 63%. However, the value of newly available shear

wave EUS elastography (EUS-SWM) has been disappointing in one

retrospective study. The aim of the study was to assess the diagnostic

value of SH and EUS-SWM in solid pancreatic lesions.

Materials: Our prospective study was started in August 2021 in one

tertiary medical center and we recruited patients with solid pancreatic

masses> 2 cm in diameter at CT scan for EUS assessment first with

strain histogram (SH) (3 measurements), followed by EUS-SWM (3

measurements with VsN>20). Patients with inconclusive pathology

results were excluded. The final diagnosis was based on surgery or

EUS tissue acquisition results.

Results: 37 patients with solid pancreatic lesions were evaluated. The

final diagnosis was 26 pancreatic adenocarcinomas, 2 neuroendocrine

pancreatic tumours (NETs). Nine patients (24,32%) were excluded

because of inconclusive biopsy results or other kind of lesions. The

mean value of SH for pancreatic adenocarcinoma was 35,93 and for

NETs 38,83 (p<0,05). The mean values of EUS-SWM were 45,86kPa

for pancreatic adenocarcinomas and 20,59kPa (p<0,05).

Conclusions: In this prospective study we found a significant differ-

ence between SH and EUS-SWM in differentiating pancreatic adeno-

carcinomas and NETs. Semiquantitative assessment by strain ratio was

higher in neuroendocrine tumors compared with pancreatic adenocarci-

noma, which was discordant compared to the results of shear-wave.

Further research is needed in this topic with a larger database in order

to face the challenges in standardizing the EUS-SWM procedure in

pancreatic lesions.

Keywords: EUS, endoscopic ultrasound elastography (EUS-EG),

shear-wave, strain-histogram (SH), EUS-SWM, solid pancreatic tumor.
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Objectives: Angiogenesis is a critical process for tumor growth and

metastasis, it is now considered an important marker of disease progno-

sis and sensitivity to anticancer therapy. However, gastric cancer (GC)

studies are rather scarce. CHI-EUS was proposed in this study as a use-

ful method to assess GC vascularization patterns.

Materials: Patients initially diagnosed with GC, only adenocarcinoma

type, who subsequently performed CHI-EUS examinations before any

treatment decision, were included in this study. Dedicated software

named Vuebox (Bracco Imaging S.p.A., Milan, Italy) was used to

quantitatively evaluate angiogenesis in the chosen regions of interest

(ROI). As a result, this software generated automatically parameters

derived from time-intensity curve (TIC) like peak enhancement (PE),

rise time (RT), time to peak (TTP), wash in perfusion index (WiPI),

ROI area, and others were compared to immunohistopathological data.

CD105 and CD31 immunostaining was performed to calculate the vas-

cular diameter (vd) and the microvascular density (MVD). The final

results were compared with CHI-EUS parameters.

Results: A total of eighty CHI-EUS video sequences were assessed.

Multiple high statistical correlations (p<0.05) were highlighted

between TIC analysis parameters, MVD, and vd CD31. Also, strong

correlations were found between tumor grade and CHI-EUS parame-

ters, p<0.005. Differences in TIC parameters and immunohistochemi-

cal markers between the group of patients without (M0) versus the

group with (M1) metastasis were noted.

Conclusions: Our study demonstrated that GC angiogenesis assessed

by CHI-EUS was a feasible method and may be considered for future

studies based on TIC analysis.

Keywords: CHI-EUS, angiogenesis, gastric cancer.
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Objectives: Liver tumor visualization in ultrasound can be of great

importance for the diagnosis of malignancy, being operator and patient

dependent. Deep learning neural networks can greatly decrease vari-

ability and provide better diagnosis. Our aim was to develop a flexible,

fast and reliable system to consistently identify liver lesions in ultra-

sound recordings.

Materials: We used 50 uncompressed video recordings of contrast-

enhanced ultrasound (CEUS) investigations in which we defined and

extracted the B-mode region in all frames. A senior gastroenterologist

with over 20 years of experience in US interpretation (LS) then manu-

ally segmented the lesions in each frame. The resulting dataset

included the B-mode images and their corresponding masks. The pur-

pose of the deep learning algorithm used in this study was to perform

segmentation of the CEUS video examination to identify the lesions.

We used a version of U-Net with a tensor size of 256x256. U-Net con-

tained an encoder which decreased the resolution and increased the

depth to capture the context. The resulting model had a total of

412,865 trainable parameters.

Results:We trained the U-Net model for 50 epochs with a batch size of

8, using the Adam optimizer that could find individual learning rates

for each parameter. We randomly divided the dataset into 70% for

training, 20% for testing and 10% for validation. We measured the per-

formance of the model, using Intersection over Union (IoU), recall and

precision, obtaining an IoU = 0.7, recall = 0.76 and precision = 0.86.

Conclusions: Image segmentation is a computer vision technique in

which for each pixel in an image a corresponding label is assigned. Per-

forming image segmentation on B-mode ultrasound in a CEUS investi-

gation is a challenging task due to many external factors such as

patient or probe movement. Our model obtained high precision values,

having the ability of class separation and learning the contour of liver

lesions.

Keywords: Deep learning neural networks, liver, ultrasound.
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Objectives: Hepatocellular carcinoma (HCC) is one of the neoplasms

with a growing incidence. Only a limited number of studies evaluated

the diagnostic performance of CEUS LI-RADS. Clinical utility of

ancillary features (AFs) in CEUS LI-RADS is yet to be established.

We assessed the diagnostic yield of CEUS LI-RADS and AFs in HCC.

To our knowledge, this is the first blind study of CEUS application in

assessing focal liver lesions (FLL) by using the LI-RADS algorithm

and AFs.

Materials: We retrospectively included patients with risk factors for

HCC with newly diagnosed FLL, hospitalized between January 2016

and December 2019 in the Gastroenterology Department of Emergency

County Hospital of Craiova, Romania. All lesions have been catego-

rized according to the CEUS LI-RADS v2017 by an experienced

sonographer blinded to clinical data and to the final diagnosis. CEUS

AFs in favor of benignity were size reduction or stability >2 years of

the tumor. The malignancy aspects were: definite growth, nodule in

nodule architecture and mosaic architecture, favoring HCC in particu-

lar. Diagnostic accuracy of CEUS was calculated.

Results: From a total of 143 patients with 191 FLL, AFs favoring HCC

were observed in 19.8% cases as hypoechoic rim and in 16.7% cases as

nodule in nodule architecture. From the total of 141 HCC cases, 118 of

them (83.6%) were correctly classified as HCC diagnosis, as follows:

81 tumors (57.4%)—definitely HCC (LR-5) and 37 tumors (26.2%)—

probably HCC (LR-4). In 13 cases (9.21%), CEUS characteristics indi-

cated malignant lesions, but not necessarily HCC (LR-M); 3 cases

(2.12%) were classified as intermediate probability of malignancy

(LR-3); none of them was incorrectly diagnosed as benign. The LR-5

category was 96.2% (95% CI: 89.4�98.7%) predictive (PPV) of HCC,

with one case of misdiagnosis for cholangiocarcinoma. CEUS LR-5

sensitivity for HCC was 60.4% and specificity was 93.6%. Regarding

the LR-4 category, PPV was 94.8%, with only 26.2% sensitivity,

whereas for LR-3 the PPV was 41.02%, with only 2% sensitivity.

Conclusions: CEUS LIRADS algorithm including AFs remains an

excellent diagnostic tool for HCC.

Keywords: contrast-enhanced ultrasonography, hepatocellular carci-

noma, ancillary features, LI-RADS.
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Objectives: Prostate cancer (PCa) diagnosis still relies on 12-core sys-

tematic biopsy (SBx). More recently, pre-biopsy multiparametric MRI

has been introduced in the guidelines as a valuable imaging tool for the

detection of significant PCa. However, poor reproducibility and speci-

ficity, along with its high cost and limited availability, evidence the

need for cost-effective, widespread imaging alternatives. 3D contrast-

enhanced ultrasound (CEUS) has shown promise for PCa localization
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by extraction of quantitative perfusion and dispersion features associ-

ated with cancer angiogenesis. Tissue stiffness is an additional PCa

biomarker that can be quantified by ultrasound shear-wave elastogra-

phy (SWE). In this study, the diagnostic potential of multiparametric

ultrasound imaging, combining 3D CEUS and SWE features, was eval-

uated for PCa localization by comparison with the corresponding SBx

outcome.

Materials: After signing an informed consent, 54 biopsy-naı̈ve

patients underwent a 3D CEUS recording using a LOGIQ E9 scan-

ner (GE HealthCare, USA) and a multi-plane (probe sweep) 2D

SWE scan using an Aixplorer scanner (SuperSonic Imagine,

France) at the Second Affiliated Hospital of Zhejiang University

(China). All patients received SBx. Multiple 3D perfusion and dis-

persion feature maps were extracted from the 3D CEUS acquisi-

tions and further complemented with 3D maps of tissue stiffness,

reconstructed based on the multi-plane 2D SWE acquisitions. Sub-

sequently, all the 3D maps were subdivided in 12 regions corre-

sponding to the SBx locations. Gradient Boosting (GB)

classification was then implemented together with sequential float-

ing forward feature selection for prediction of the biopsy outcome.

The classification accuracy was assessed by a k-fold cross-valida-

tion procedure.

Results: Of the 54 patients, 20 had SBx-proven significant PCa. Pre-

diction of biopsy outcome using only CEUS features produced an area

under the receiver-operating-characteristic curve (AUC) of 0.81, while

using the SWE elasticity alone produced an AUC of 0.66. Their combi-

nation yielded an improved AUC of 0.85.

Conclusions: The proposed 3D multiparametric ultrasound imag-

ing approach yields accurate PCa classification results, showing

promise for cost-effective PCa localization by multiparametric

ultrasound imaging. A multicenter trial has recently started to val-

idate and optimize the classification performance in a larger

patient cohort.

Keywords: Prostate cancer, Multiparametric ultrasound imaging,

Machine learning, Biopsy outcome prediction.

OP.16

ULTRASOUND GUIDED TRANSPERINEAL VS.

TRANSRECTAL PROSTATE BIOPSY: A COM-

PARISON OF SIGNIFICANT CANCER DETEC-

TION RATE

Andrei Panus,1 Mihai Cristian Hodorog,2 Tudor-Cristian-Timotei

Popescu,2 George Mitroi,1 Andrei Ioan Drocas,1 Petru Octavian

Dragoescu1

1University of Medicine and Pharmacy Craiova, Urology, Craiova,

Romania, 2 County Emergency Clinical Hospital Craiova, Urology,

Craiova, Romania

Objectives: Prostate cancer is the second most frequent cancer in men

and the fourth most frequent cancer worldwide. In 2020, the new pros-

tate cancer cases number was estimated at 1.4 million, from 1.27 mil-

lion in 2018. Prostate biopsy is still the gold standard for prostate

cancer diagnosis. Transrectal prostate biopsy (TR) was the first ultra-

sound-assisted way of performing prostate biopsy, while the transperi-

neal prostate biopsy (TP) method has decreased risk of infectious

complications and has been proven to achieve superior sampling of the

anterior and apical regions.

Materials: The prospective study took place between January 2019

and January 2021. A total of 310 (178 TP, 132 TR) patients from

Craiova Emergency Hospital scheduled for ultrasound guided prostate

biopsy were enrolled in this study in accordance with standard inclu-

sion criteria (i.e. elevated PSA or suspicious DRE and PIRADS score

3-5 on mpMRI). The primary outcome assessment was clinically sig-

nificant prostate cancer detection rate (Gleason score above 6) while

the secondary endpoint was the evaluation of the complication rate.

Results: There were no significant differences between the two patient

samples regarding age, BMI, symptoms (IPSS), prostate volume, PSA

value, PIRADS score, Gleason score or T tumor staging. Pathology

reports showed that overall prostate cancer detection rate was 55.80%

(173 cases). Clinically significant prostate cancers were 47.09% (146

patients). TP and TR biopsies had a similar result in terms of clinically

significant prostate cancer detection rate (TP: 49.44% vs. TR: 43.94%;

p = ns.). However, TR biopsy had a significantly higher complication

rate (TP: 6.74% vs TR: 14.39%, p< 0.05). Complications included uri-

nary retention, hematuria or prostate infection.

Conclusions: Our findings indicate that while TP and TR ultrasound

guided prostate biopsy methods have a similar detection rate of clini-

cally significant prostate cancer, TR approach has a significantly higher

complication rate. We conclude that the ultrasound guided TP prostate

biopsy approach should be considered as the preferred technique for

prostate cancer diagnosis.

Keywords: Prostate cancer, prostate biopsy, transperineal, transrectal,

ultrasound guided.

OP.17

EVALUATION OF FIBROTIC AND INFLAMMA-

TORY STRICTURE IN THE TERMINAL ILEUM

WITH SHEAR WAVE ELASTOGRAPHY (SWE) IN

CHRON’S DISEASE

Mustafa Devran Aybar

Istanbul Gelisim University, Department of Medical Imaging

Techniques, Istanbul, Turkey

Objectives: Evaluation of changes in the terminal ileum wall by ultra-

sonography plays a very important role in Crohn’s disease. The pur-

pose of this study was to evaluate the capability of SWE in

differentiating fibrotic from inflammatory strictures in patients with

Crohn’s disease (CD).

Materials: 34 patients admitted to our hospital with the diagnosis of

CD were included. In addition to endoscopic and histopathological

findings, conventional bowel ultrasound (US) and SWE evaluations

were made. Limberg scores indicating bowel vascularization calculated

in US and SWE values were recorded using m/s and kPa as units.

Results: Increased vascularization (Limberg score of 2 or above) is

considered abnormal and indicated severe inflammation. While the

SWE value was 18.6 § 1.4 kPa and 2,13 § 0,22 m/s in cases with mild

inflammation, 20.3 § 2.9 kPa and 2,61 § 0,23 m/s was found in cases

with severe inflammation. There was no significant difference in SWE

values between different types of inflammation (P = 0.350). On the

other hand, we found 24.25§ 4.1 kPa and 4,78 § 0,34 m/s value in

severe fibrosis, 14.6 § 2.5 kPa and 2,28 § 0,11 m/s in mild fibrosis

and 17.8 § 4.3 kPa and 3,01 § 0,34 m/s in moderate fibrosis. There

was a significant difference between mean SWE values and different

grades of fibrosis (P = 0.006). We considered CD lesions with a high

SWE value (taking the cut-off values as >23.30 kPa and >4.09 m/s) as

severe fibrosis in our study.

Conclusions: SWE is a useful imaging modality that can be used as a

guiding method by combining the Limberg vascularization score in the

evaluation of fibrosis, especially in CD patients with strictures.

Keywords: Crohn’s disease, fibrosis, stricture, inflammation, SWE.
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OP.18

GIUS + CEUS VS. ENTERO-RM IN ASSESSING

THE SEVERITY OF ILEAL CROHN’S DISEASE: A

FEASIBILITY STUDY

R�azvan - Cristian Statie,1 Sevastița Iordache,1 Lucian-Mihai

Florescu,2 Ioana-Andreea Gheonea,2 Tudorel Ciurea1

1University of Medicine and Pharmacy of Craiova, Gastroenterology

Department, Craiova, Romania, 2 University of Medicine and

Pharmacy of Craiova, Imaging Department, Craiova, Romania

Objectives: Imaging techniques like entero-RM and GIUS (gastroin-

testinal endoscopy) were developed as complementary methods to

colonoscopy for a better and complete assessment of patients with

Crohn’s disease. GIUS has the advantage that it can be repeated when-

ever needed to monitor the evolution and response to treatment. Our

aim is to evaluate the severity of intestinal damage in patients with ileal

Crohn’s disease using GIUS and MR-enterography.

Materials: This study included 10 patients with ileal Crohn’s disease

with a mean age of 36 years. Patients were evaluated via

GIUS + CEUS, using a Hitachi Arieta ultrasonography system with a

7.5 MHz linear transducer. The contrast agent used was SonoVue,

4,8 ml. The assessed parameters included: the thickness of the intesti-

nal wall, parietal stratification, motility, the presence of lymph nodes

and mesenteric fat, color Doppler parameters. Using a dedicated soft-

ware CEUS parameters were assessed: Peak enhancement (PE), Wash-

in area under the curve (WiAUC), Rise time (RT), Mean transit time

(MTT), Wash-in rate (WiR), etc. The MR-enterography was performed

using a Philips Ingenia 3T device, and for the quantification of severity

we used the modified MaRIA index.

Results: The mean severity index (CDAI, respectively HBI-Harvey-

Bradshaw Index) was 173.8 (STDEV 109.06) for CDAI and 6.8

(STDEV 4.18) for HBI. The parameters that were statistically corre-

lated with the activity and severity of the disease assessed by CDAI

and HBI are: thickening of the intestinal wall over 4 mm, the presence

of Doppler signal at the level of intestinal wall (Limberg classification)

and enhancement parameters on CEUS. On GIUS, the average thick-

ness of the terminal ileum wall was 6.28 mm (STDEV 1.13). The aver-

age for the Limberg score was 2 (STDEV 0.94), and for the modified

MaRIA score was 7.40 (STDEV 5.05). We found that there are correla-

tions between GIUS parameters, entero-RM parameters and the sever-

ity of the disease.

Conclusions: Intestinal ultrasound has been shown to be useful in

assessing the severity of ileal Crohn’s disease and response to treat-

ment comparable to MR-enterography. Entero-RM seems to be supe-

rior to GIUS in detecting proximal stenosis of ileum.

Keywords: Crohn’s disease, GIUS, CEUS, severity.

OP.19

IDENTIFIABLE CARDIOMETABOLIC RISK FAC-

TORS CAN PREDICT SUBCLINICAL ATHERO-

SLEROSIS PROGRESSION IN OBESE CHILDREN

WHEN CORRELATED TO CAROTID INTIMA-

MEDIA THICKNESS MEASUREMENT

Monica Simina Mihuta,1 Corina Paul,2 Ioana Mozos,3 Dana Stoian4

1 Victor Babes University of Medicine and Pharmacy, PhD School

Department, Timisoara, Romania, 2 Victor Babes University of

Medicine and Pharmacy, Department of Pediatrics, Timisoara,

Romania, 3 Victor Babes University of Medicine and Pharmacy, Center

for Translational Research and Systems Medicine, Department of

Functional Sciences—Pathophysiology, Timisoara, Romania, 4 Victor

Babes University of Medicine and Pharmacy, 2nd Department of

Internal Medicine/ Center of Molecular Research in Nephrology and

Vascular Disease, Timisoara, Romania

Objectives: Carotid intima-media thickness (CIMT), a marker of

endothelial distress, is recognized as a predictor of atherosclerotic pro-

gression in obese children [1,2]. Multiple risk factors act as additional

precipitant causes of atherosclerosis [3,4,5]. The assessment of these

risk factor can offer a better understanding of the patient’s cardiometa-

bolic status and a better prediction of overall cardiometabolic risk in

adulthood. Aim: To assess the impact of obesity on CIMT and how it

correlates to identifiable genetic and epigenetic risk factors.

Materials:We analyzed 60 patients aged 6�18 years old by measuring

their CIMT using the Aixplorer MACH 30 echography machine auto-

matic measurement software (SuperSonic Imagine, Aix-en-Provence,

France). Three study groups were defined, depending on the severity of

weight excess: obese and overweight, and normal-weight patients as

controls. We performed a clinical examination (weight, height, waist

circumference, and blood pressure measurements) and a targeted

anamnesis to detect the presence of certain risk factors: postnatal nutri-

tion (breastfed/formula-fed), birth weight (<2500 g/>3500 g/normal

weight), pregnancy-associated risk factors (no pathology/>20 kg sur-

plus/gestational diabetes/gestational hypertension/autoimmune thy-

roiditis/smoking during pregnancy), family history (no pathologies/

obesity/dyslipidemia/type 2 diabetes/coronary disease/stroke/autoim-

mune thyroiditis), smoking during pregnancy (yes/no), smoking by the

patient (yes/no), and physical activity (normal/sedentary).

Results: CIMT values are significantly higher in older children and

boys. Over 20 kg weight gain during pregnancy and other at-risk disor-

ders during pregnancy (p=0.047), family history of cardiovascular risk

(p=0.049), hypertension (p=0.012), and smoking (p=0.015) are linked

to increased CIMT. Artificial postnatal nutrition, high/low birth weight,

and sedentary lifestyle are linked to increased CIMT.

Conclusions: Weight excess in children is associated with increased

values of CIMT, and the severity of the excess increases the expected

values of CIMT. Risk factors like weight gain of over 20 kg during

pregnancy and overall metabolic disturbances of the mother, family

history of cardiovascular risk, high blood pressure, and smoking are

linked to increased CIMT.

Keywords: cardiometabolic risk factors, carotid intima-media thick-

ness, childhood obesity, subclinical atherosclerosis.

OP.20

SHEAR WAVE ELASTOGRAPHY - A USEFUL

TOOL IN DIAGNOSING CHRONIC AUTOIM-

MUNE THYROIDITIS IN CHILDREN

Cristina Mihaela Cepeha,1 Andreea Borlea,2 Corina Paul,3 Dana

Stoian2

1 "Victor Babes" University of Medicine and Pharmacy Timisoara,

PhD School Department, Timisoara, Romania, 2 "Victor Babes"

University of Medicine and Pharmacy Timisoara, Department of

Internal Medicine II, Timisoara, Romania, 3 "Victor Babes" University

of Medicine and Pharmacy Timisoara, Department of Pediatrics,

Timisoara, Romania

Objectives: The most common pediatric thyroid disease is chronic

autoimmune thyroiditis (CAT), being also one of the most common

autoimmune pathologies in children. In addition to the clinical and bio-

logical examination, ultrasound brings an important value in thyroid

evaluation. Studies have shown the importance of share-wave elastog-

raphy (SWE) in the diagnosis of thyroid disease in adults. This paper

aims to investigate the usefulness of share-wave elastography in the

diagnosis of CAT in children.
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Materials: We included in our study one hundred children aged

between 5 and 18 years, divided into two groups, age matched, 50 chil-

dren without thyroid pathology and 50 children diagnosed with CAT.

A complete thyroid examination, including elastography (Aixplorer

Mach 30, Supersonic imagine, France), was performed for all study

participants.

Results: Thyroid stiffness (TS) values were significantly higher in the

CAT group compared to the healthy aged matched controls (15.51 §
4.76 kPa vs. 10.41§ 2.01 kPa; p< 0.0001). No differences were found

between the mean values obtained in the left lobe and the right lobe,

respectively (15.47 § 4.77 kPa vs. 15.56 § 5.22 kPa; p = 0.92). The

optimal cut-off value determined using the mean TS values for predict-

ing the presence of CAT in children was >12.2 kPa (AUROC—0.88,

Se—82%, Sp—88%, PPV—87.2% and NPV—83%). A weak positive

correlation was found between TS values and thyroid peroxidase anti-

bodies (ATPO) levels (r = 0.43) and also between TS values and age

(r = 0.30). No correlation was found between TS values and thyroid

stimulating hormone (TSH), free thyroxine (FT4), thyroid volume or

Antithyroglobulin antibody (ATG) level.

Conclusions: SWE proves to be extremely useful in the diagnosis of

CAT in children and should be used in the usual examination of the

thyroid whenever possible.

Keywords: chronic autoimmune thyroiditis, elastography, shear-wave

elastography, thyroid, children.

OP.21

QUANTITATIVE ASSESSMENT OF CONTRAST

ENHANCED ENDOSCOPIC ULTRASONOGRA-

PHY (CE-EUS) WASHOUT RATE IN PREDICTING

MALIGNANCY IN PANCREATIC SOLIDMASSES:

A PILOT STUDY

Voicu Rednic

"Prof. Dr. Octavian Fodor", Regional Institute of Gastroenterology

and Hepatology, Gastroenterology, Cluj-Napoca, Romania

Objectives: Contrast enhanced endoscopic ultrasound (CE-EUS) is a

sensitive method to evaluate pancreatic solid masses, with arterial

hypoenhancement in adenocarcinomas and hyperenhancement in case

of inflammatory masses or neuroendocrine tumors. However, the

importance of venous wash-out has been less studied. The aim: to eval-

uate the diagnostic role of CE-EUS wash-out rate in the early and late

venous phase based on quantitative analysis.

Materials: We prospectively analyzed patients from one center with

solid pancreatic masses on CT scan who underwent conventional EUS

followed by CE-EUS and EUS-fine needle aspiration. Quantitative

parameters were generated by time-intensity curve analysis. A stan-

dardized region of interest inside the tumor was examined and the

quantitative uptake of SonoVue was recorded. The analyzed parame-

ters in the wash-out phase were: peak intensity between 25-30 seconds,

uptake at 45 seconds � defined as early washout and uptake at 60 sec-

onds � defined as late washout. The early and late washout rates were

analyzed as a ratio compared to the peak and as decrease in absolute

values on the time-intensity curve. The final diagnosis was based on

surgery or EUS tissue acquisition results and 6 months follow-up.

Results: A total of 31 patients were included, 23 adenocarcinomas and

8 chronic pancreatitis patients. In adenocarcinomas the early wash-out

was 80,3%§26,4% (absolute values -3,6§-7,1) and the late wash-out

was 73§34,1% (absolute values: -6,9§-15,7), showing slow wash-out.

In case of chronic pancreatitis, the early wash-out was 81,8§15,7%

(absolute values: -7,4§-3,25) and late wash-out was 61,4§18,4%

(absolute values: -15§6,16). There was no statistically significant dif-

ference between the adenocarcinomas and chronic pancreatitis group.

Conclusions: The washout rates between pancreatic adenocarcinoma

and chronic pancreatitis were not different. The high standard deviation

value at 60 seconds in the adenocarcinoma group shows the heteroge-

neity of the washout rate and further assessment based on different

grading of adenocarcinoma is needed.

Keywords: EUS, contrast enhanced endoscopic ultrasound, CE-EUS,

solid pancreatic tumor, chronic pancreatitis.

OP.22

ESTABLISHMENT AND COMPARISON OF

PIECEWISE LINEAR REGRESSION MODELS TO

MEASURE THYROID VOLUME BY 2D AND 3D

ULTRASOUND

Yue Gui Wang,1 Hao Lin Shen,1 Shu Ping Yang,1 Ming Yong Cai,2 Ke

Yue Chen,1 Ting Ting Li1

1 Zhangzhou Hospital affiliated to Fujian Medical University,

Ultrasound Medicine, Zhangzhou, China, 2 Zhangzhou Hospital

affiliated to Fujian Medical University, General Surgery, Zhangzhou,

China

Objectives: To improve the accuracy of thyroid volume calculation by

ultrasound.

Materials: Eighty patients who underwent total thyroidectomy were

enrolled. Thyroid size was measured by 2-D US using the equation

length left£width left£ thickness left + length right£width

right£ thickness right, and 3-D values were obtained by 3-D US. One

2-D model and one 3-D model were developed using piecewise linear

regression analysis. The accuracy of these models was compared using

an ellipsoid model (2D value£ 0.5), 3D US, and Ying’s model

[1.76 + (2D value£ 0.38)].

Results: The intraclass correlation coefficient of 2-D and 3-D US was

0.996, and the interclass correlation coefficient was 0.972 and 0.912,

respectively. Thyroid volumes using 3-D US (13.41 [9.08, 20.94]),

ellipsoid model (15.90 [10.88, 26.58]), and Ying’s model (12.64

[10.35, 18.64]) were not significantly different from each other

(P>0.05) but were significantly lower than that of thyroid specimens

(19.75 [15.00, 29.35], P<0.05). The function of the new 2-D US model

was 2.66 + (0.71£X1) � (1.51£X2). In this model, if 2D value �
228.39, X1 = 2D value and X2 = 0; otherwise, X1 = 2D value and

X2 = 2D value � 228.39. The function of the 3-D US model was

2.90 + (1.08£X1) + (2.43£X2). In this model, if 3D value � 102.06,

X1 = 3D value and X2 = 0; otherwise, X1 = 3D value and X2 = 3D

value � 102.06. The accuracy of the new models was higher than that

of 3-D US, the ellipsoid model, and Ying’s model (P<0.05).

Conclusions: 2-D and 3-D US models established by linear piecewise

regression are reliable and can accurately measure thyroid volume.

Keywords: thyroid volume, piecewise linear regression model,

ultrasound.

OP.23

THE VALUE OF THE NOMOGRAM MODEL

BASED ON ACR TI-RADS: PREDICTION OF THE

CENTRAL CERVICAL LYMPH NODE METASTA-

SIS IN THYROID PAPILLARY CARCINOMA

Keyue Chen,1 Xiaomei Cheng,2 Haolin Shen,1 Shuping Yang1

1 Zhangzhou Hospital Affiliated to Fujian Medical University,

Department of Ultrasonography, Zhangzhou, Fujian, China,
2 Zhangzhou Hospital Affiliated to Fujian Medical University,

Department of MICU, Zhangzhou, Fujian, China
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Objectives: To explore the value of nomogram model (ATR model)

based on American Society of Radiology thyroid imaging reporting

and data system (ACR TI-RADS), computed tomography (CT), and

cervical ultrasound (C-US) in predicting central cervical lymph node

metastasis (CLNM) of thyroid papillary carcinoma (PTC).

Materials: 366 PTC nodules were used as the modeling cohort and 121

PTC nodules were included as the external validation cohort. Accord-

ing to the 7:3 ratio of the modeling cohort, the training set and test set

were randomly generated. The ATR model was constructed in the

training set, and the discrimination and consistency of the model were

evaluated. In the external validation cohort, the diagnostic efficacy of

the ATR model, CT, C-US, and C-US combined CT (CT+US) were

compared and decision curve analysis (DCA) and clinical impact curve

(CIC) were used to explore the clinical value.

Results: ATR model: Y= -3.548 + 0.923£ Gender + 1.065£Multifo-

cality + 0.092£Maximum diameters + 0.235£ACR TI-RADS score.

In the training set, test set, and external validation cohort, the C-

indexes (0.756, 0.729, 0.753) showed the ATR model has good dis-

crimination. Hosmer-Lemeshow goodness of fit test (P=0.837,

P=0.619, P=0.389) and the calibration curve results showed that the

model has a good consistency. In the external validation cohort, the

sensitivity of ATR model was significantly higher than that of CT, C-

US and CT + US (66.1% vs. 9.7%, P<0.05; 66.1% vs. 16.1%, P<0.05;

66.1% vs. 24.2%, P<0.05), and the accuracy was better than that of CT

and C-US (66.1% vs. 52.9%, P<0.05; 66.1% vs. 55.4%, P<0.05), The

specificity was lower than that of the three (72.9% vs. 98.3%, P<0.05;

72.9% vs. 96.6%, P<0.05; 72.9% vs. 94.9%, P<0.05). DCA showed

that the ATR model had the largest risk threshold range (0.3-0.8) and

the highest net benefit (0.32). CIC showed that the ATR model had

excellent accuracy when the predicted risk threshold was greater than

0.3.

Conclusions: The ATR model has good diagnostic performance and

clinical value in predicting CLNM.

Keywords: Thyroid, Central cervical lymph nodes, Ultrasonography,

Decision curve analysis, Papillary carcinoma.

OP.24

MICROWAVE ABLATION VERSUS LAPARO-

SCOPIC RESECTION AS FIRST-LINE THERAPY

FOR SOLITARY 3�5 CM HEPATOCELLULAR

CARCINOMA

Wang Zhen,1 Yu Jie,1 Liang Ping1

1Department of Interventional Ultrasound, PLA Medical College &

5th Medical Center of Chinese PLA General Hospital, Department of

Interventional Ultrasound, 28 Fuxing Road, Beijing, China, China

Objectives: To compare the effectiveness of microwave

ablation (MWA) and laparoscopic liver resection (LLR) on

solitary 3�5cm HCC over time.

Materials: From 2008 to 2019, 1,289 patients from 12 hospitals were

enrolled in this retrospective study. Diagnosis of all lesions were based

on histopathology. Propensity score matching (PSM) was used to

balance all baseline variables between the two groups in

2008�2019 (n =335 in each group) and 2014�2019 (n =257 in each

group) cohorts, respectively.

Results: For cohort 2008�2019, during a median follow-up of

35.8 months, there were no differences in overall

survival (OS) between MWA and LLR (Hazard ratio (HR): 0.88,

95% confidence interval (CI) 0.65�1.19, P =0.420), and MWA

was inferior to LLR regarding disease-free survival (DFS) (HR

1.36, 95%CI (1.05�1.75), P =0.017). For cohort 2014�2019, there

was comparable OS (HR 0.85, 95%CI (0.56�1.30), P =0.460) and

approached statistical significance for DFS (HR 1.33,

95%CI (0.98�1.82), P =0.071) between MWA and LLR. Subgroup

analyses showed comparable OS in 3.1�4.0cm HCCs (HR 0.88,

95%CI (0.53�1.47), P =0.630) and 4.1�5.0cm HCCs (HR 0.77,

95%CI (0.37�1.60), P =0.483) between two modalities. For both

cohorts, MWA shared comparable major complications (both

P >0.05), shorter hospitalization and lower cost to LLR

(all P <0.001).

Conclusions:MWAmight be a first-line alternative to LLR for solitary

3�5cm HCC in selected patients with technical advances, especially

for patients unsuitable for LLR.

Keywords: microwave ablation, laparoscopic liver resection, hepato-

cellular carcinoma, overall survival, disease-free survival.

OP.25

PERIOD-DEPENDENT SURVIVAL BENEFIT OF

PERCUTANEOUS MICROWAVE ABLATION FOR

HEPATOCELLULAR CARCINOMA: A 12-YEAR

REAL-WORLD, MULTICENTRIC EXPERIENCE

Jie Yu

Chinese PLA General Hospital, Department of Interventional

Ultrasound, Beijing, China

Objectives: To assess whether the advances in MWA for HCC trans-

lated into a real-world survival benefit.

Materials: This retrospective study included 2,354 patients with Bar-

celona Clinic Liver Cancer (BCLC) stage 0 to B from five hospitals,

with at least 2 years of follow-up for all the patients. Recurrence and

survival were analyzed using the Kaplan-Meier method with time-

period stratification.

Results: A total of 5,326 HCCs (mean diameter, 2.9 cm § 1.2)

underwent 4,051 sessions of MWA with a median follow-up of

61.3 (0.6�169.5 range) months during three periods (2007�2010,

2011�2014, and 2015�2018). Technical success was achieved in

5,194 (97.5%) tumors with significant improvement over time,

especially for >3.0-cm HCC (p <0.001). Local tumor progres-

sion (LTP) showed no period-dependent advance, with>3.0-cm

HCC and perivascular location being the risk factors for LTP.

The median intra-hepatic metastasis time was 27.6 (95% confi-

dence interval (CI): 25.2�28.8) months, with 5- and 10-year

occurrence rates of 68.8% and 79.4%, respectively. The 5- and

10-year overall survivals were 63.9% and 41.1%, respectively,

and BCLC stage 0, A, and all B patients showed an observable

survival improvement over time(p<0.001). The median disease-

free survival time increased from 19.4 (95% CI: 16.5�22.6)

months in 2007�2010 to 28.1 (95% CI: 25.9�32.3) months in

2015�2018. The improved survival for early recurrent (� 2

years) patients was period-dependent, as verified by Cox regres-

sion analyses. The major complications rate per procedure was

3.0% (122/4,051).

Conclusions: These real-world data show that MWA provided an

upward trend in survival for HCC patients with BCLC stage 0�B over

a 12-year follow-up period. An encouraging clear survival benefit in

early recurrent patients was also observed

Keywords: hepatocellular carcinoma, microwave ablation, period-

dependent, real-world, survival benefit.
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POPULATION ULTRASOUND (POP-US) BY THE

ATTENUATION COEFFICIENT MEASUREMENT

FOR SCREENING NON-ALCOHOLIC FATTY

LIVER DISEASE.

Oleh Dynnyk,1 Natalia Marunchyn,2 Svetlana Zakrevska,1 Iryna

Oraevska,1 Lilia Kovalerenko,1 Maksym Zhaivoronok3

1 “Institute of elastography” Medical center LLC, US, Kyiv, Ukraine,
2 “Medicom” Medical center LLC, Endocrinologist, Kyiv, Ukraine,
3 “Doctor vera” Medical center LLC, Radiologist, Kyiv, Ukraine

Objectives: Non-alcoholic fatty liver disease (NAFLD) has become a

pandemic. There are no simple, safe and economically effective meth-

ods for screening of liver steatosis. Population ultrasound (pop-US)

studies should include screening and early diagnosis of NAFLD [1].

This will effectively overcome hepatic steatosis without medication in

accordance EASL [2].The aim was to evaluate the possibilities of orga-

nizing and performing population US steatometry by attenuation coef-

ficient measurement (ACM) for NAFLD screening.

Materials: 2 populations were examined by the ACM (dB/cm). Group

1 - 7318 patients aged 18 to 82 years (2944 men and 4374 women,

average age - 42.52 § 15.62 years). Group 2 - 105 patients with type 2

diabetes mellitus (24 men and 81 women, age - 57.75 § 8.60 years,

duration of diabetes - 10.19§ 5.99 years). B-mode and ACM were per-

formed on US systems Soneus P7, weight 13 kg (Ultrasign, Ukraine)

by a C1-5 MHz convex probe. The training of 5 doctors on mastering

the ACM was only 30 minutes due to the simple and intuitive naviga-

tion of the ROI by the profilogram of attenuation on a handmade US

steatophantom [3]. Stratification of hepatic steatosis was performed by

a scale Sasso M. et al. (2011): S0 < 2,22 dB/cm, S I � 2,22 dB/cm, S

II � 2,33 dB/cm, SIII � 2,90 dB/cm [4].

Results: In group 1 according to B-mode, there were revealed of stea-

tosis in 1317 individuals (18.00%): mild in 302 (22.93%), moderate -

893 (67.81%), severe - 122 (9.26%). According to ACM in 1819 indi-

viduals steatosis was detected (18.86%): mild S1 in 962 (52.89%),

moderate S2 - 637 (35.02%), severe S3 - 220 (12.09%). Group 2

revealed patients with S0 - 9 (8.6%), S 1 - 4 (3.8%), S2 - 73 (69.5%),

S3 - 19 (18.1%). High prevalence of NAFLD in different populations

was revealed [5].

Conclusions: 1. Population US (pop-US) by ACM can be easily per-

formed with the goal of screening and early diagnosis of NAFLD. 2.

Pop-US of NAFLD must be performing on a US mobile device.3. The

universal screening by pop-US ACM is appropriate for management of

NAFLD.

Keywords: population ultrasound, liver steatometry, attenuation coef-

ficient measurement, non-alcoholic fatty liver disease.
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Objectives: The prevalence of non-alcoholic fatty liver disease

(NAFLD) is increasing in patients with type 2 diabetes (T2D), as a

result, a systematic screening in this population should be performed.

The aim of this study was to identify risk factors associated with mod-

erate steatosis (S2) and advanced fibrosis (F�3) and to develop a score

that could be used in daily practice.

Materials: A prospective study on 534 patients with T2D was con-

ducted using Vibration Controlled Transient Elastography (VCTE)

to assess fibrosis severity and Controlled Attenuation Parameter

(CAP) to assess steatosis severity. We stratified our cohort into

study cohort (348 patients) and validation cohort (186 patients).

We aimed for 10 valid CAP and liver stiffness measurements

(LSM) with an IQR/Median <30%. A cut-off value of 290 dB/m

was used to define S2 while for F�3 a cut-off of 9.7 kPa [1]. For

developing a score for stratifying the risk of moderate steatosis,

and of advanced fibrosis, we used univariate and multivariate

logistic regression analysis.

Results: Out of 534 patients, 62.7% had at least S2 and 19.2% had at

least F�3 by VCTE. In univariate analysis, BMI (p< 0.0001), waist

circumference -WC (p< 0.0001), elevated levels of ALT (p=0.001),

total cholesterol -TC (p=0.03), triglycerides-TG (p=0.01), fasting

blood glucose (p=0.004) and presence of hypertension-HTA

(p=0.04) were associated with at least moderate steatosis. The stea-

tosis score is composed of: 0.5 points for high BMI (>32.1 kg/m2),

TC (> 235 mg/dl), TG (>165 mg/dl), glycemia (> 200 mg/dl), ALT

(> 40 U/L) and WC (> 100 cm) and 1 point for the presence of

HTA. In univariate analysis, BMI (p< 0.0001), WC (p< 0.0001),

elevated levels of AST (p=0.001), liver steatosis (p=0.03) were asso-

ciated with at least F�3. The fibrosis score is composed of: 0.5

points for high BMI (>32.4 kg/m2), AST (> 42 U/L), WC (> 110

cm) and for the presence of steatosis. The derived steatosis and

fibrosis cut-offs for identifying patients with T2D were for steatosis

�S2 (2 points) with an AUROC of 0.72 (42.4% Se, 96.7% Sp,

45.2% PPV, 90.9% NPV) and for fibrosis �F3 (1 point) with an

AUROC of 0.68 (77.3% Se, 56.4% Sp, 37.8% PPV, 90.1% NPV).In

the validation group the accuracy of our scores were 83.9% for iden-

tifying at least moderate steatosis and 84.1% for advanced fibrosis.
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Conclusions: Both steatosis and fibrosis scores can be used with rea-

sonable accuracy in clinical setting for identifying patients with T2D at

risk for developing at least moderate and advanced fibrosis.

Keywords: fibrosis, steatosis, type 2 diabetes.
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Objectives: To investigate the diagnostic value of transabdominal

ultrasound combined with transvaginal ultrasound (two-step method)

in screening fetal cardiac abnormalities in the first trimester.

Materials: 1897 fetuses of 11»13+6 weeks were screened by ultraso-

nography. The two-step method was used to screen the fetal hearts and

diagnose congenital fetal heart malformations. Pregnancy outcomes of

all positive cases were followed up.

Results: Of 1897 fetuses in the first trimester, 16 fetuses with fetal cardiac

abnormalities were detected, including 14 cases of intracardiac structural

abnormalities (3 cases of single atrium and single ventricle, 3 cases of ven-

tricular septal defect, 4 cases of tetralogy of Fallot, 1 case of mitral atresia,

ventricular septal defect and right heart enlargement, 1 case of complete

atrioventricular septal defect, 2 cases of aberrant right subclavian artery),

and 2 cases of cardiac axis abnormalities (2 cases of left diaphragmatic her-

nia). However, 15 fetuses with fetal abnormalities (6 cases of ventricular

septal defect, 4 cases of atrial septal defect, 3 cases of aberrant right subcla-

vian artery, 1 cases of complete transposition of the great arteries, and 1

cases of tetralogy of Fallot) were not detected by ultrasonographic scanning

in the first trimester, but were found in the second and third trimesters or

postpartum period by ultrasonography. The sensitivity, specificity, positive

predictive value, and negative predictive value of the two-step method in

screening fetal cardiac abnormalities in early pregnancy were 51.6%,

100%, 100% and 98.4% respectively when compared to the postnatal fol-

low-up results.

Conclusions: Transabdominal ultrasound combined with transvaginal

ultrasound (two-step method), to some extent, has diagnostic value in

screening fetal cardiac abnormalities in the first trimester.

Keywords: First trimester, Fetuses, Cardiac abnormalities, Two-step

method.
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Objectives: To optimize the ultrasound screening for fetal structural

abnormalities during the late first trimester nuchal translucency (NT)

scan using an extended morphological protocol.

Materials: A population of 257 unselected 11+0 and 13+6 weeks’

fetuses were examined by a pre-established protocol between January

2019 and December 2021. Ultrasound examinations were performed

using a Voluson E10 machine, equipped with 4-8 MHz curvilinear

transducer.The extended morphological protocol included evaluation

of the fetal heart in Grey Scale and Color Doppler mode for assessing

the four chamber and outflow tracts view, evaluation of the fetal skull

and brain, chest, abdomen, upper and lower limbs. The detected abnor-

malities were classified as major/minor and correlated with the second

trimester morphological scan, genetic results and anatomopathological

specimen.

Results: By using an extended protocol we had a 45.3% detection rate

for fetal structural abnormalities. These included abnormalities of the

heart, brain, face, spine, anterior abdominal wall and limbs. The detec-

tion rate was 38.3% for cardiac defects, 64.2% for nervous system

defects, 31.2% for facial abnormalities, 94.2% for abdominal wall

defects and 32.9% for limbs defects.The diagnosis set in the late first

trimester was confirmed in the early second trimester and, in cases

ended up by abortion, on the anatomopathological specimen. An

increased NT value was detected for the majority of the fetuses diag-

nosed with major structural abnormalities. In such cases, genetic test-

ing confirmed chromosomal abnormalities.

Conclusions: Detection of fetal structural abnormalities at NT scan is

feasible using an extensive examination protocol. But, there will

always be undiagnosed abnormalities at this time. Therefore, this type

of examination cannot replace the routine second trimester morpholog-

ical scan.

Keywords: Nuchal scan, screening, fetal abnormalities, ultrasound.
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Objectives: To investigate if artificial intelligence can support first-tri-

mester heart screening by alerting the sonographer if the normal

appearance of cardiac sweep key planes is missing.

Materials: Images from first-trimester heart scan acquired at 12-13+6

gestational weeks have been collected and further processed to show
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only color Doppler mode. Modern architectures of deep learning have

been trained and validated to recognize the four cardiac key planes:

atrioventricular flows in the four-chamber view plane, aorta in the left

ventricular outflow tract plane, pulmonary artery - arterial ductus in the

right ventricular outflow tract plane, and the “V-sign” in the three-ves-

sel plane. We extracted frames showing each class of images from

recorded video scans during general practice and labeled them accord-

ingly for the machine learning approach.

Results: 80% of the images (7251) from 326 scans were used for AI

training. Once this stage was complete, 95.56% of the remaining 20%

of test data were correctly classified. The accuracy is nevertheless very

good, since usually, a certain plane appears several times in a cardiac

sweep, hence, at this percent, the model will definitely identify at least

one of its instances. The model was developed to be further applied to

50 ultrasound cardiac sweeps, such as to simulate a real scenario. A

threshold probability of 70% of being certain on the four planes labels

pointed out all 15 major anomalies in this group and correctly identi-

fied normal hearts. d probability of 70% of being certain on the four

planes labels pointed out all 15 major anomalies in this group and cor-

rectly identified normal hearts.

Conclusions: The current results show great promise in the direction of

artificial intelligence support for first-trimester heart scans.

Keywords: prenatal diagnosis, fetal heart, first trimester, ultrasound,

pregnancy.
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Objectives: Preeclampsia (PE) is a multisystemic disease with a heter-

ogenous pathogenesis involving maternal as well as fetal and placental

factors. Traditionally, screening for preeclampsia was directed in iden-

tifying risk factors such as maternal demographic and medical charac-

teristics. Nowadays, Doppler evaluation of the uterine arteries has

become an integrated part of different PE screening protocols, being

well known that impaired utero-placental vascularization is manifested

as abnormal waveforms patterns with persistently elevated resistance

of blood flow. Uterine artery notching has been evaluated in the context

of screening for preeclampsia but not in risk assessing. Thus, the objec-

tive of the following study is to determine if bilateral notching could be

used as in independent factor in predicting PE risk.

Materials: A total of 200 normotensive pregnant women with risk fac-

tors for PE were evaluated using color Doppler between 19-25 weeks

of gestation. The 95th percentile of the mean pulsatility index (PI) and

resistance index (RI) of both uterine arteries were calculated. The fol-

lowing indices were noted: cross-sectional index: the mean RI for each

patient and considered abnormal when >/= 0.58; longitudinal indices:

the individual longitudinal flow pattern of mean RI of both the main

uterine arteries was considered for each subject and defined as typical

physiological flow pattern or non-physiological flow pattern. Multivar-

iable logistic regression analyses were performed to determine if bilat-

eral uterine artery notching is an independent explanatory variable for

the occurrence of early or late-onset preeclampsia and gestational

hypertension. Aspects about delivery and fetal and neonatal outcomes

were also noted.

Results: Persistent bilateral notching was seen in about 7.5% of cases.

About 3.5 % of these patients developed PE, 3% with late onset while

about 0.5% were early onset cases. Bilateral uterine artery notching

was an independent explanatory variable for the development of pre-

eclampsia early-onset preeclampsia, and gestational hypertension, but

not for late-onset preeclampsia.

Conclusions: Including bilateral uterine notching in screening proto-

cols for PE may improve the detection rate for patients at risk for

developing early-onset PE and other pregnancy induced hypertensive

disorders.

Keywords: uterine notch, Doppler, preeclampsia, screening.
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Objectives: The long-term effects of hemodialysis arteriovenous fis-

tula (AVF) to cardiac hemodynamics creates controversy especially in

patients on dialysis for more than 6 months.

Materials: Sixty-six hemodialyzed patients were followed prospec-

tively from, first visit, at inclusion into the study to 3 and 6 months

after. Evaluation included clinical parameters, echocardiographic

measurements, vascular Doppler assessment of AVF and blood chem-

istry. New York Heart Association classification was used to determine

cardiac heart failure (CHF).

Results: Average duration of renal replacement therapy from debut

until the time of inclusion in the study was 29.30§15.84 months. Over-

all prevalence of CHF was 36%. Mean AVF venous flow was signifi-

cantly higher in CHF patients than those without CHF (p<0.001).

We’ve performed ROC curve analysis to determine threshold of AVF

flow volume value from which CHF is present. A flow volume of

�1170ml/min is a strong predictor for CHF (AUC: 0.984, CI95%:

0.92-1.00, p<0.0001). In dynamics, left ventricle ejection fraction

(EF) and shortening fraction (SF) slightly increased with no statistical

significance, probably because hemoglobin levels significantly

increased (p=0.007) and systolic and diastolic blood pressure decreased

(p=0.475, respectively p=0.023). Although both cardiac output and

AVF flow volume decreased during the monitoring period, they did not

correlate significantly. Left ventricular mass index (LVMi) was greater

in CHF patients than those without CHF (p<0.001).

Conclusions: Hypertension, left ventricular hypertrophy and anemia

must be strictly managed to avoid worsening of CHF in end-stage renal

disease patients. AVF flow volume of �1170ml/min is a strong predic-

tor for CHF.

Keywords: Arteriovenous fistula, chronic kidney disease, echocardi-

ography, cardiac heart failure.
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Objectives: To establish a model based on transcranial Doppler

(TCD) to predict neurological function after Intra-arterial mechanical

thrombectomy for acute anterior circulation large vessel occlusion

(aLVO).

Materials: From June 2020 to March 2021, 44 patients with aLVO

after Intra-arterial mechanical thrombectomy were enrolled in this ret-

rospective study. TCD was performed to obtain peak flow velocity of

middle cerebral artery after operation. Meanwhile, the

clinical indexes, such as time from onset to reperfusion, were recorded.

Three months after operation, all patients were evaluated for modified

Rankin scale(mRS) to assess neurological function prognosis. Correla-

tion analysis and multiple linear regression analysis was used to screen

the factors closely associated with neurological function

prognosis. Then, the model was established and validated by using the

bootstrap method.

Results: Correlation analysis and multiple linear regression analysis

showed that bilateral middle cerebral artery peak flow velocity differ-

ence ratio (P=0.036) and time from onset to reperfusion (P=0.037) are

factors closely associated with neurological prognosis. The model was

established, 0.91 + 1.37*X1(time from onset to reperfu-

sion,>240min:1;<240min:0) + 3.43*X2 (bilateral middle cerebral

artery peak flow velocity difference ratio). The bootstrap validation

results showed that the model of each variable regression coefficients

felled within the 95% confidence interval.

Conclusions: Bilateral middle cerebral artery peak flow velocity ratio

and time from onset to reperfusion are related to neurological function

after Intra-arterial mechanical thrombectomy for aLVO. The model

can reliably predict the prognosis of neural function.

Keywords: Large vessel occlusion, Neurological function prognosis,

Model, Middle cerebral artery, Transcranial Doppler, Intra-arterial

mechanical thrombectomy.
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OPTICAL AND ULTRASOUND IMAGING OF

SHEAR WAVE GENERATED BY LASER

INDUCED CAVITATION BUBBLES
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Objectives: In this work we captured shear wave generated by cavita-

tion bubble collapse with both ultrasound and optical high speed

imaging

Materials: While active shear wave elastography for creating tissue

elasticity map has mushroomed over years, there are not lots of shear

generation sources so far in use. Here we show non-spherical cavitation

bubble collapse can generate shear wave in a tissue mimicking material

thus it can be a promising method for creating shear waves in active

elastography. With generating cavitation bubble in a thin layer of

graphite powders in a transparent tissue mimicking material, we could

track shear wave front after non-spherical collapse of bubble with

simultaneous high-speed optical and ultrasound imaging. Comparison

between two methods demonstrates excellent agreement in measuring

propagation speed of the generated shear wave after bubble collapse.

Results: We show cavitation bubble collapse could be a shear genera-

tion source which may be used in shear wave elastography. The speed

of the propagating shear wave was measured by both ultrasound and

high speed optical imaging.

Conclusions: With monitoring graphite particles in a tissue mimicking

material we have shown that cavitation bubble non-spherical collapse

can generate shear waves.

Keywords: Elastography, Cavitation bubble collapse, Shear wave,

Ultrasound, High speed imaging.
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Objectives: Microvascular flow imaging (MVFI) is a novel advanced

Doppler ultrasound (US) technique specifically designed to detect

slow-velocity blood flow in small-caliber micro vessels.

Focal nodular hyperplasia (FNH) is the second most common solid

liver lesion, the spoke-wheel vascularity pattern is characteristic, and it

has been consistently detected with MVFI.

The identification of the typical patterns of vascularity, including

the spoke-wheel pattern with MVFI can expedite diagnosis, spare

patients from unnecessary procedures, and save cost.

Materials: This study retrospectively collected MVFI US images of

twelve patients followed for a known focal liver lesions (FLL), or

referred to either a contrast-enhanced (CEUS) or a US-guided biopsy

to specify the entity of uncertain FLL. All lesions were diagnosed with

either image guided biopsy or with magnetic resonance imaging using

a liver-specific contrast agent. Patients were examined using a Sam-

sung RS85 Prestige scanner.

The vascularity of the lesions was evaluated with either conven-

tional color Doppler US or directional power Doppler imaging using

the S-FlowTM application. We used the MV-FlowTM application for

microvascular flow imaging by recording a 5-10-second-long video in

a breath-hold. A CEUS examination was made with 3 ml bolus Sono-

VueTM microbubble contrast. Lesion was scanned for two minutes

and delayed phase images were recorded up to five minutes.

Results: Similar to CEUS, a spoke-wheel distribution of micro

vessels is a typical finding with MVFI and it is steadily detectable

in all FNH lesions, including small lesions less than 3 cm in diam-

eter. The vascularity pattern detected with MVFI was identical to

the spoke-wheel distribution seen during the wash-in phase with

CEUS (n=6). According to the subjective assessment of an expert

radiologist, MVFI was able to visualize the vascularity of FNHs

better compared to color Doppler US or directional power Doppler

imaging in all 6 cases. In our case series, spoke-wheel pattern

shows to be specific to FNH and could not be detected in any

other types of FFL (n=6) including hemangioma, metastasis, and

hepatocellular carcinoma.

Conclusions: The spoke wheel pattern can be easily detected with

MVFI even in small size FNHs. Further study is needed to validate its

diagnostic accuracy.
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Objectives: The goal of surgical oncology is complete resection of the

cancer tissue surrounded by a safe margin of normal tissue. The status

of the tumor margins of the specimen removed during cancer surgery

has an important influence on the survival rate. Adjuvant treatments

such as repeating surgery and/or radiotherapy, along with prognostic

complications and significant financial costs, are usually required when

a close or positive surgical margin is observed by the pathologist. Ex

vivo imaging of resected cancer tissue could therefore be useful for

margin assessment. Three-dimensional (3D) ultrasound is a new prom-

ising low-cost and portable image modality that can be used in the

operating room to directly analyze tumor dimensions [1, 2]. In this

study, we aimed to investigate the accuracy of 3D ultrasound versus

computed tomography (CT) to measure the tumor volume in an animal

model compared to anatomical assessment.

Materials: An animal specimen using chicken (resembling tumor), and

calf liver (resembling surrounding healthy tissue) was formalin fixated.

Accurate and systematic slicing was performed for anatomical assess-

ment by pathologist. A slice-by-slice area measurement was conducted

to compare the accuracy of the 3D ultrasound and CT techniques. 3D

ultrasound imaging was performed using SAMSUNG RS85 Prestige

ultrasound machine and 3D linear ultrasound probe (LV3-14A). The

animal specimen was scanned with the CT scanner set at 120 kVp,

100 mA, and 0.5 mm of voxel dimension.

Results: The tumor volume measured by anatomical assessment was

980.2 mm3. The mean measured volume and the standard deviation of

repeating the measurement five times using CT was 890.4 § 90 mm3,

and 3D ultrasound resulted in measurements of 924.2 § 96 mm3.

Conclusions: 3D ultrasound is accurate for the measurement of soft

tissue volume on an animal model compared to CT. The low cost and

portability of ultrasound could make this modality an attractive imag-

ing modality for the ex-vivo surgical specimens in the operation room.

Keywords: 3D ultrasound, CT, ultrasound volume measurement, ani-

mal study.
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Objectives: Hepatic steatosis is a frequent histological finding among

subjects with chronic liver diseases (CLDs) (1). The present study ana-

lyzed the diagnostic accuracy (DA) of controlled attenuation parameter

(CAP) in predicting each steatosis grade, using liver biopsy (LB) as the

reference standard, in a large unicenter cohort.

Materials: We prospectively included 669 consecutive CLD patients.

All of them underwent CAP measurement using the M or the XL

probe, one day before LB. The diagnostic performance of CAP was

calculated using the area under the receiver operating characteristic

curve (AUROC).

Results: At univariate analysis, several parameters seemed to

influence CAP, including steatosis grade, steatosis type, balloon-

ing, skin-to-liver capsule distance (SCD), BMI, and age. How-

ever, after multivariate analysis, only the steatosis grade and the

SCD had a significant effect on the CAP value (p=0.000). The

median (range) CAP (dB/m) values for each steatosis grade

were: 217.5 (129-394) for S0, 293.5 (100-398) for S1, 269 (100-

391) for S2, and 307 (178-400) for S3. CAP managed to differ-

entiate with high statistical power between all degrees of steato-

sis (p=0.000), except S1 from S2(p>0.05). The optimum CAP

cut-off values (dB/m) were 250.5 for �S1, 264.5 for �S2 and

287.5 for S3, with AUROC values of 0.732, 0.714 and 0.762,

respectively. The maximum DA was obtained for the prediction

of severe steatosis (77.73%). 76 cases (11,4%) had SR<60%,

while 22 patients (3,3%) had no measurement obtained (SR=0)

using the M probe. After multivariate analysis, SR<60%

remained significantly influenced by SCD (p=0.003) and gender

(p=0.026). The introduction of the novel XL probe overcame this

downside among 20 subjects, being unaccountable in only 2

cases, both with alcoholic liver disease.

Conclusions: CAP is significantly influenced by steatosis and the SCD.

CAP detects HS with good accuracy among Romanian patients with

various CLD.

Keywords: Controlled Attenuation Parameter, steatosis, Vibration

Controlled Transient Elastography, chronic liver disease.
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Objectives: The aim of this study was to assess the performance and

optimal cut-off points of UDFF for the non-invasive assessment of

liver steatosis, using transient elastography (TE) with CAP as a refer-

ence method.

Materials: We included 271 consecutive patients, with or without

chronic liver disease (43.7% female, mean age 53.3 § 13.05 years).

Liver steatosis was evaluated in the same session by two techniques:

UDFF - using a Siemens ACUSON Sequoia system (Deep Abdominal

Transducer-DAX) and by CAP � using a FibroScan Compact M 530

device (M and XL probes). The following CAP cut-off values were

used to differentiate among different grades of steatosis: 248dB/m for

mild steatosis (S1), 268 dB/m for moderate steatosis (S2) and

280 dB/m for severe steatosis (S3).

Results: According to BMI, from the 271 patients 41% were obese, 34%

were overweight and 25% normal weight. The correlation between UDFF

and CAP was good, r=0.75, p<0.0001. We calculated the following UDFF

optimal cut-off values to differentiate among steatosis grades: for S1->5%

[(with 88.4% Se, 77.5% Sp,73.8% NPV, 90.3% PPV and an AUC of 0.92

(0.89-0.95), p<0.0001];for S2 >10% [(with 69.3% Se, 99% Sp, 99.1%

NPV, 67.9% PPV and an AUC of 0.95 (0.92-0.97), p<0.0001]; and for S3

>15% [(with46.9% Se, 100% Sp, 100% NPV, 60.5% PPV and an AUC

of 0.93 (0.89-0.96), p<0.0001].

Conclusions: UDFF is a good method for classifying steatosis severity

with the following cut-offs:> 5% for mild steatosis,> 10% for moder-

ate steatosis and > 15% for severe steatosis,the specificity increasing

with steatosis severity.

Keywords: UDFF- ultrasound derived fat fraction, Liver steatosis

assessment.
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TION OF LIVER FIBROSIS, STEATOSIS AND VIS-

COSITY IN PATIENTS WITH CHRONIC LIVER

DISEASE

Iulia Minciuna,1 Madalina Taru,1,2 Oana Nicoara Farcau,1,2 Monica

Platon-Lupsor,1,3 Horia Stefanescu,1,2 Bogdan Procopet1,2

1University pf Medicine and Pharmacy Iuliu Hatieganu, Gastroenterology,

Cluj-Napoca, Romania, 2Regional Institute of Gastroenterology and

Hepatology O. Fodor, Gastroenterology, Cluj-Napoca, Romania,
3Regional Institute of Gastroenterology and Hepatology O. Fodor,

Medical Imaging Department, Cluj-Napoca, Romania

Objectives: The multiparametric assessment of liver fibrosis, steatosis

and inflammation offers valuable prognostic information in chronic

liver disease (CLD) patients (1). The current study aims to evaluate the

feasibility and performance of three new ultrasound-based techniques

for the noninvasive assessment of liver fibrosis, steatosis and inflamma-

tion in CLD patients.

Materials: 209-consecutive compensated CLD patients were included

in the study. Ultrasound-based measurements were performed in all

patients, in the same session, using ShearWave Elastography (2D-

SWE.PLUS), Attenuation Plane-wave Ultrasound (Att.PLUS), Viscos-

ity Plane-wave Ultrasound (Vi.PLUS) from Aixplorer and Transient

Elastography (TE) with Controlled Attenuation Parameter (CAP) from

FibroScan as reference method.

Results: Valid measurements were obtained in 99% of patients by TE, in

89% of patients by 2D-SWE.PLUS/Vi.PLUS, and in 96.65% of patients

by Att.PLUS. Accurate 2D-SWE.PLUS/Vi.PLUS measurements were

achieved even at lower levels of Stability index, 80%. 2D-SWE.PLUS val-

ues showed excellent correlation with TE values (R=0.913), irrespective of

liver fibrosis or steatosis stage. The best cut-off value for moderate fibrosis

was 8 kPa (AUC 0.95) and for severe fibrosis 10 kPa (AUC 0.97). CAP

values correlated moderately with Att.PLUS (R=0.472). Att.PLUS had

moderate performance in predicting different steatosis stages (AUC 0.76-

>0.77) with the best cut-off values S1-0.45, S2-0.5, S3-0.55 dB/cm/MHz.

Viscosity had excellent performance for predicting significant fibrosis

(AUC=0.87), with excellent power to predict it as the degree of liver stea-

tosis increased (AUC 0.84->0.89->0.91) but with a less predictive value

than 2D-SWE.PLUS (R=0.68 vs R=0.91). Viscosity correlated poorly with

GOT level and not at all with GPT.

Conclusions: The multiparametric ultrasound evaluation offers valu-

able prognostic information in a single analysis in CLD patients. 2D-

SWE.PLUS has excellent diagnostic accuracy of liver fibrosis while

Att.PLUS has a relatively good accuracy of liver steatosis. Viscosity

can better reflect liver fibrosis stage than liver inflammation.

Keywords: Multiparametric assessment.
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APPLICABILITY OF VISCOSITY PLANE-WAVE

ULTRASOUND (VIPLUS) IN THE EVALUATION

OF THYROID GLAND IN HEALTHY
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Objectives: Viscoelastic properties of biological tissues are directly

linked to the shear wave dispersion within tissues. The aim of this

study was to determine normal reference viscosity values for the thy-

roid gland and to evaluate the influences of age, gender and body mass
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index (BMI), using a recent technique Viscosity Plane-wave Ultra-

Sound (Vi.PLUS). A secondary objective of the study was to establish

if there is a correlation between the viscosity values and the values

obtained using 2D Shear-Wave Elastography PLUS (2D-SWE.PLUS).

Materials: The studied group consisted of 85 healthy volunteers

(median age 29, 65,9 % were female) prospectively examined between

January 2022 and March 2022. The viscosity of thyroid gland was mea-

sured using Aixplorer MACH 30 ultrasound system (SuperSonic Imag-

ine, Aix-en-Provence, France) equipped with a curvilinear C6-IX

transducer that allows quantification of the viscosity and stiffness at

the same time. The mean value of three consecutive measurements was

used as a representative value for each volunteer, measured in Pascal-

second (Pa.s) for viscosity and kilopascal (kPa) for SWE. To investi-

gate the effects of potential confounding factors (age, gender and BMI)

on thyroid viscosity, the Spearman correlation test and the ANOVA

test were performed.

Results: The mean thyroid viscosity measurement value was 2.63§
0.47 Pa.s. No statistically significant differences were detected between

left and right lobe of the thyroid gland. A strong correlation between

thyroid viscosity and elasticity (P<0.0001) was found. There was a sig-

nificant positive correlation between BMI and viscosity values which

increased with BMI (p<0.009). There was no correlation between vis-

cosity and gender (p>0.05).

Conclusions: Supersonic Vi.PLUS and 2D-SWE.PLUS can provide

important information regarding viscosity and elasticity of the thyroid

parenchyma. The effect of the potential confounding factors on thyroid

viscosity was negligible, except BMI.

Keywords: Viscosity, ShearWave Elastography, thyroid gland,

healthy subjects.
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THE STRAIN RATIO AND 4D VASCULARITY AS

ADDITIONAL PARAMETERS TO THE TI-RADS
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Objectives: This study attempts to compare four TI-RADS classifica-

tions: the ACR-, EU-, Horvath- and French TIRADS and to evaluate

the performance of a fifth score that includes elastography (strain

ratio>4) and 4D Color Doppler assessment of vascularity in estimating

the risk of thyroid cancer.

Materials: 133 thyroid nodules were evaluated with a HITACHI Prei-

rus machine, using B-mode ultrasound, strain elastography and volu-

metric Color Doppler assessment and the results were compared to the

pathology report.

Results: Thyroid cancer was found in 26.31% of the reports, 62.85% of

which, were papillary carcinomas. The strain ratio (SR) was the most

prevalent suspicious feature among cancer cases: SR mean of 2.54§
1.28 for the benign and 5.561§1.55 for the malignant group. The ACR

and EU-TIRADS had similar accuracy (45.86% and 42.85%), but with

high false-positive rate (specificity 31.8% and 23.4%). The TIRADS

designed by Horvath was more time-consuming, but had improved

accuracy (66.9%); the French TIRADS 2B+qualitative SE had 78%

accuracy. A modified French score (2B+SR) outperformed the previous

ones (84.9% accuracy). Adding 4D Doppler assessment did not

improve accuracy but slightly increased the sensitivity (94.3% vs

91.4%). In our group, category 5 (highest risk) nodules were malignant

in 53% for the EU-TIRADS, 43.58% for the ACR, 55.17% for the Hor-

vath model and 81.8% for 2B+SR and 84% for 2B+SR+4D. Good posi-

tive correlations were found between the SR, 4D, 2B+SR and the

histopathological exam (0.5053765, 0.6506053, 0.5531696).

Conclusions: All imaging scoring systems are helpful in the stratifica-

tion of thyroid nodules. The SR was the most powerful of the analyzed

US features and the French model 2B+SR significantly improved the

accuracy by increasing its specificity.

Keywords: thyroid cancer, strain elastrography, TI-RADS, volumetric

doppler.
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Objectives: Elastography comes as a useful noninvasive tool for the

assessment of renal transplant recipients, but there is however a great

heterogeneity between the studies performed with different elasto-

graphic methods. 2D-shear wave elastography (SWE) PLUS emerges

as a novel technique that promises to offer improved renal stiffness

measurements due to improved processing algorithms.

Materials: We performed a cross-sectional study of 35 kidney trans-

planted patients (13 women, 22 men, with a mean age of 49.4§13 and

a mean duration after transplant 10.1§5 years). In every patient, we

obtained 5 valid measurements of renal stiffness (obtained from 5 dif-

ferent frames in the cortex of the renal graft), and also tissue viscosity

(Viscosity Plane-wave Ultrasound-VI-Plus), with a C6-1X convex

transducer using the Ultra-FastTM software available on the Aixplorer

Mach 30 ultrasound system (Supersonic Imagine, Aix-en-Provence,

France). The median value of elastographic measurements has been

correlated with the demographic and clinical parameters of the

patients.

Results: We obtained a cut-off value of renal cortical stiffness of

<27.3kPa for detection of estimated glomerular filtration rate(eGFR)<

60ml/min/1.73m2 with 80% sensitivity and 75% specificity

(AUC=0.777, P=0.0001), a cut-off value of <26.9kPa for detection of

eGFR<45ml/min/1.73m2 with 70.33% sensitivity and 70% specificity
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(AUC=0.718, P=0.014) and a cut-off value of <23kPa for detection of

eGFR<30ml/min/1.73m2 with 85.7% sensitivity and 75% specificity

(AUC=0.837, P<0.001). We found a positive correlation coefficient of

renal cortical stiffness and the eGFR (r=0.4855, P=0.0031, 95% CI for

r 0.1817 to 0.7048), also with viscosity (r=0.4640, P=0050, 95% CI for

r 0.1546 to 0.6905), and a negative correlation with measurement depth

(r=-0.3388, P=0.0465, 95% CI for r -0.6038 to -0.0061). No statisti-

cally significant correlations were found between mean measures of

cortical stiffness and age, hypertension, diabetes, previous glomerular

disease, or if the kidney was attained from a living related or a

deceased donor or between C reactive protein and viscosity.

Conclusions: Renal stiffness in transplanted patients shows a major

statistical correlation with renal function, thus kidneys with reduced

renal function show significantly decreased stiffness values. More

research is needed to validate this technique for it to be used in regular

clinical practice.

Keywords: Chronic kidney disease, Stiffness, 2D-SWE, ultrasound,

Supersonic Image.
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Objectives: Doppler ultrasonography criteria for significant renal

artery stenosis (RAS) are PSV over 1.5m/s, RAR over 3.5, slower sys-

tolic upstroke, acceleration time over 0.07 sec, decreased EDV/ESV

ratio and typically ”parvus et tardus” waveform distal to site of the ste-

nosis. Performing the examination can be challenging due to numerous

factors.

Materials: 401 patients were examined at the Department of Nephrol-

ogy of Mureș County Hospital and at a private practice for the suspi-

cion of reno-vascular hypertension. The Doppler US examination of

the aorta, renal arteries origins, hilum and intrarenal interlobar arteries

at three points was performed by a single nephrologist examiner.

Patients were young hypertensive or older atherosclerotic. Causes of

unsuccessful identification of main renal arteries were noted.

Results: Two patients had a RA stent, 22 (5.48%) had significant RAS

and were referred for angiography and stenting. 147 (36.65%) had

insufficient results for significant RAS. The rest of the patients pre-

sented inconclusive data, and the following pitfalls can be encountered

for this: patient related- obesity, insufficient preparation, non-compli-

ance for inspiratory apnea; examiner related- technical issues, type of

US device, settings; anatomy related- tortuosity of the main arteries,

interference of the RRA origin with the left renal vein, gas artefacts

from the colon.

Conclusions: While angiography remains the gold standard for the

diagnostic of RAS, it is typically used only after a positive noninvasive

screening test. Doppler US is a reliable, safe an non-invasive method

for screening in suspected cases. Despite of difficulties, our success

rate was high.

Keywords: atherosclerosis, hypertension, renovascular, stent, ultraso-

nography, Doppler.
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Objectives: Early detection and diagnosis of renal cell carcinoma

contributes to the prognosis and survival time of patients. How-

ever, as the first-line screening medical imaging tool, ultrasound

has not been satisfactory for the accurate identification of renal

cell carcinoma. This study aimed to develop and validate an ultra-

sound radiomics model for a new strategy to assess the malig-

nancy and benignity of solid kidney focal lesions to benefit

patients.

Materials: Data from 208 and 46 consecutive cases with deter-

mined pathological results from two hospitals since March 2013

were included. The images were divided into benign and malig-

nant groups based on the pathological results, and two internal

databases were randomly allocated. The radiomics score was

determined with 8 features by LASSO regression after performing

Student’s t test for 107 features.

Results: The nomogram constructed with 3 clinical characteristics and

the radiomics score showed greater discrimination than the clinical

model with an AUC of 0.869 vs. 0.778 (P=0.040) and 0.860 vs. 0.730

(P=0.036) in the internal and external validation.

Compared to the less experienced doctors averaged, the nomo-

gram achieved higher accuracy (0.80 vs. 0.67, P=0.154), sensitiv-

ity (0.80 vs. 0.69, P=0.274) and specificity (0.82 vs. 0.60,

P=0.361). In comparison, the experienced experts averaged

showed higher accuracy of 0.87 (P=0.293), sensitivity of 0.94

(P=0.151), but greatly lower specificity of 0.59 (P=0.635) in the

independent validation. Decision curve analysis showed the nomo-

gram was clinically useful.

Conclusions: This study represented an ultrasound radiomics nomo-

gram based on clinical and ultrasound data, which can be conveniently

used to facilitate detection of renal cell carcinoma and clinical deci-

sion-making.

Keywords: Renal Cell Carcinoma, Ultrasonography, Radiomics,

Nomogram.
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