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ORAL PRESENTATIONS
OP.01

LUNG ULTRASOUND IN OUTPATIENTS WITH
COVID-19 INFECTION ASSOCIATED PNEUMONIA
Haurylenka Dzmitry," Victar Damantsevich,” Anna Damantsevich’
! Republican Research Center for Radiation Medicine and Human
Ecology, Functional Diagnostic, Homel, Belarus, ° 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,' Jannis Born,” Nina Wiedemann,” Manuel Cossio,”
Gabriel Brindle,” Konstantin Leidermann,” Avinash Aujayeb, % Bastian
Rieck,”” Karsten Bogwardt’

! Medizinische Hochschule Brandenburg, Faculty of Medicine,
Neuruppin, Germany, > ETH Ziivich, Department of Biosystems Science

Ultrasound in Med. & Biol., Vol. 48, No. S1, pp. S1—S18, 2022
Copyright

Printed in the USA. All rights reserved.
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and Engineering, Basel, Switzerland, > University of Barcelona,
Department of Mathematics and Computer Science, Barcelona, Spain,
* Hirslanden Clinique des Grangettes, Pediatric Emergency
Department, Geneva, Switzerland, ) University of Vienna, Department
of Philosophy, Vienna, Austria, ° Northumbria Specialist Emergency
Care Hospital, Northumbria Specialist Emergency Care Hospital,
Cramlington, United Kingdom, ” 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 Al 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 Al 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 AND MULTIPARAMETRIC-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-
MRIL

OP 04

SELECTING PATIENTS FOR EMBOLIZATION OF
VARICOCELES BASED ON ULTRASONOGRAPHY

ITzabela Dgbrowska,’ Yakasz Swiatlowski,’ Krzysztof Pyra,’ Tomasz
Jargietlo, Agata Zarajczyk,” i Maria Materek’

! Department of Interventional Radiology and Neuroradiology,
Medical University of Lublin, Lublin, Poland, ° 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-

Volume 48, Number S1, 2022

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 Podmg,' Marko Lucijanic,“) Ida Tjesic Drinkovic, * Tonci
Bozin," Tomislav Bokun,” Ivica Grgurevicj'4

! University hospital centre Split, Department of gastroenterology and
hepatology, Split, Croatia (Hrvatska), > University hospital Dubrava,
Department of Internal medicine, Zagreb, Croatia (Hrvatska),

3 University hospital Dubrava, Department of gastroenterology,
hepatology and clinical nutrition, Zagreb, Croatia (Hrvatska),

* 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
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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.

OP 06

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- 5CI1 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
ULTRASOUND
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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 (0=0.78, p<0.001) and
TSI (p=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 (8=50.9; p<0.001) and
liver stiffness measures with shear wave elastography (£=-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.

OP.08

CLINICAL EVALUATION OF VISCOELASTICITY
MEASUREMENTS BY SHEAR WAVE ELASTOG-

RAPHY IN HEALTHY AND CHRONIC LIVER DIS-

EASE SUBJECTS

Roxana Sirli,"” Alexandru Popa,”” Alina Popescu,”” Felix Bende,"”
Renata Fqﬁu,l 2 Victor Baldea,l > Radu Cotrau, 12 Camelia Foncea, L2
Ariana Pascu,”” Ioan Sporea'~



S4 Ultrasound in Medicine & Biology

! Department of Internal Medicine II, Division of Gastroenterology
and Hepatology, Center for Advanced Research in
Gastroenterology and Hepatology "Victor Babes" University of
Medicine and Pharmacy, Timisoara, Romania, 2 Center for
Advanced Hepatology Research of the Academy of Medical Sciences
Timisoara, Romania

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, 2.840.8 Pa-s, 1.9£0.3 Pa-s,
2.1£0.5 Pa-s and 24+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
31.34+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. 5947, p=0.15). Sub-
jects with HIV had higher LV mass (78+19 vs. 68£15, p< 0.001) and
E/E' ratio (612 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 (3348 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
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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-naive
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.
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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

Razvan - Cristian Statie,’ Sevastita Iordache,’ Lucian-Mihai
Florescu,J loana-Andreea Gheonea,J Tudorel Ciurea’

! University of Medicine and Pharmacy of Craiova, Gastroenterology
Department, Craiova, Romania, > 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,l Corina Paul,2 lToana Mozos, * Dana Stoian®
"Victor Babes University of Medicine and Pharmacy, PhD School
Department, Timisoara, Romania, ? Victor Babes University of
Medicine and Pharmacy, Department of Pediatrics, Timisoara,
Romania, * Victor Babes University of Medicine and Pharmacy, Center
for Translational Research and Systems Medicine, Department of
Functional Sciences—Pathophysiology, Timisoara, Romania, *Victor
Babes University of Medicine and Pharmacy, 2nd Department of
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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.
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SHEAR WAVE ELASTOGRAPHY - A USEFUL

TOOL IN DIAGNOSING CHRONIC AUTOIM-

MUNE THYROIDITIS IN CHILDREN

Cristina Mihaela Cepeha,’ Andreea Borlea,” Corina Paul,” Dana
Stoian”

! "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.



Abstracts S9

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 kPavs. 10.41 4 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—E87.2% 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.
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QUANTITATIVE ASSESSMENT OF CONTRAST
ENHANCED ENDOSCOPIC ULTRASONOGRA-

PHY (CE-EUS) WASHOUT RATE IN PREDICTING
MALIGNANCY IN PANCREATIC SOLID MASSES:

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 73134,1% (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: -7,44-3,25) 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.
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ESTABLISHMENT AND COMPARISON OF
PIECEWISE LINEAR REGRESSION MODELS TO
MEASURE THYROID VOLUME BY 2D AND 3D
ULTRASOUND

Yue Gui Wang,' Hao Lin Shen,’ Shu Ping Yang,' Ming Yong Cai,” Ke
Yue Chen,” Ting Ting Li’

! Zhangzhou Hospital affiliated to Fujian Medical University,
Ultrasound Medicine, Zhangzhou, China, > 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 x width  left x thickness left +length  right x width
right x 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 x 0.5), 3D US, and Ying’s model
[1.76 + (2D value x 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 x X1) — (1.51 x 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 x X1) +(2.43 x 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.
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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,’ Xiaomei Cheng,” Haolin Shen,” Shuping Yang'
! 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 x Gender + 1.065 x Multifo-
cality +0.092 x Maximum diameters +0.235 x 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.
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MICROWAVE ABLATION VERSUS LAPARO-

SCOPIC RESECTION AS FIRST-LINE THERAPY

FOR SOLITARY 3-5 CM HEPATOCELLULAR
CARCINOMA

Wang Zhen,' Yu Jie,' Liang Ping’

! Department 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
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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: MWA might 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.
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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,’ Natalia Marunchyn,” Svetlana Zakrevska,' Iryna
Oraevska,” Lilia Kovalerenko," Maksym Zhaivoronok’

! “Institute of elastography” Medical center LLC, US, Kyiv, Ukraine,
? “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): SO < 2,22 dB/cm, S I > 2,22 dB/cm, S
11> 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 SO - 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 Al
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.

OP.31

VALUE OF UTERINE NOTCHING ASSESSMENT

AS AN INDEPENDENT FACTOR IN PREDICTING
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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 29.30415.84 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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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
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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.

OP.35

DETECTION OF A SPOKE-WHEEL PATTERN OF

FOCAL NODULAR HYPERPLASIA WITH NOVEL
MICROVASCULAR FLOW IMAGING.

Laddﬂéwéli’ Bettina K. Budai,' Robert Stollmayer,’ Gabriella
Gyéri,[ Padl Maurovich-Horvat,' Pdl N. Kaposi !

! Semmelweis University, Medical Imaging Centre, Department of
Radiology, Budapest, Hungary

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 MVFIL.

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 ¢m 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
0f 0.93 (0.89-0.96), p<0.0001].

Conclusions: UDEFF 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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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-
>(.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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ULTRASOUND (VIPLUS) IN THE EVALUATION

OF THYROID GLAND IN HEALTHY
VOLUNTEERS

Diana - Raluca Petea - Balea,’ Carolina Solomon,” Sorin Dudea,’
Delia Muntean'

" “Iuliu Hatieganu” University of Medicine and Pharmacy, Radiology
Department, Cluj-Napoca, Romania

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-Fast™ 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
r0.1817 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 Mures 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
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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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THE BENEFIT OF USG IN DIAGNOSING RADIAL

SCARS IN THE CONTEXT OF DIFFERENTIAL
DIAGNOSIS OF BREAST LESIONS
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Objectives: A radial scar or complex sclerosing lesion is a benign
hyperplastic lesion that ranks among the risk lesions, (histologically
B3a, B3b) as it is not sparse associated with cell atoms or malignancy.
In addition, it exhibits high morphological similarity to breast cancer
in the imaging methods. USG diagnostics is a very useful way.

The goal of the presentation: In a retrospective study at the Depart-
ment of Radiology in Trencin and St. Elisabeth Institute of Oncology,
he discovered the benefit and accuracy of sonography compared to
mammography and magnetic resonance, and biopsy.

Materials: In the period from December 2018 to January 2022, we ret-
rospectively evaluated the results of 386 patients with histologically
diagnosed radial scars. We performed examination by age sonographi-
cally, mammographically, with magnetic resonance, but always veri-
fied histologically. The core biopsy under USG control was realized by
freehand methods. The patients were surgically treated. We compared
the results of sonographic conclusions, biopsies, and final histology,
and compared the accuracy and correctness of the conclusion of sonog-
raphy and histopathology. We evaluated the data using Mc Nemar’s
test. We have tested the relationship with Spearman’s correlation
coefficient

Results: The results are in the tables. The following resulted from the
comparison: sonography was consistent with the correct assumption of
radial lesion of benign characteristics in 251 cases, in 40 cases it was
fundamentally different and the other 95 suspected. USG shows better
results in women under the age of 40, women between ages 40 and 50
are less reliable when comparing lesions by age. At the age of 50, MG
and DBT are more accurate than the USG. The low correlation of cor-
respondence is also in the field of architectural changes. More pre-
cisely, it is the elderly patient’s mammography a digital breast
tomography.

Conclusions: Sonography has a benefit in examining women aged up
to 40 years of age and with dense breast tissue, women over 50 years
of age have a more accurate X-ray, MR is not very beneficial, and has
low specificity. Sonography is important in the differential diagnosis of
radial scar lesions.

Keywords: radial scar, sonography, borderline lesions, mammogra-
phy, biopsy.

PP 02

THE ISSUE OF UPPER EXTREMITY LYMPH-

EDEMA IN WOMEN FOLLOWING SURGERY

FOR BREAST CANCER - THE ACCURACY OF
DIAGNOSIS BY SONOGRAPHY, PILOT STUDY..

Jana Slobodnikova,' Miroslav Cernicky’

T Alexander Dubcek University of Trencin, Clinic of Radiology,
Trenéin, Slovakia, > Alexander Dubcek University of Trencin,
University hospital., Department of Physiotherapy, Trencin, Slovakia

S19

Ultrasound in Med. & Biol., Vol. 48, No. S1, pp. S19—S57, 2022

Copyright
Printed in the USA. All rights reserved.
0301-5629/$ - see front matter

Objectives: Lymphedema is a problem that may occur after cancer
surgery when lymph nodes are removed. Lymphedema can occur
months or years after treatment. It’s a chronic (ongoing) condition that
has no cure. But steps can be taken to help keep it from starting and to
reduce or relieve symptoms. If left untreated, lymphedema can get
worse. Getting treatment right away can lower your risk of infections
and complications.

To goal of the prospective study is the compare the accuracy of
sonography and manual measurement of the degree of lymphedema of
the upper limb in women after breast surgery for breast cancer. Mea-
sure changes in interstitial tissue and thickening of the skin prior to
treatment, during treatment, and after treatment of lymphedema.
Materials: A pilot study. Women diagnosed with lymphedema C 50.
Measuring at 4 locations / from the shoulder joint after wrist 10 cm and
in the metacarpal. We compared numerical measurement with the
accuracy of sonography. The period from 3. January 2018 to 30.Sep-
tember. 2021. We examined 30 patients, aged from 45 to 72 years.
We examined with US machine B-K Focus 400, BC Specto - linear
probe, 18 MHz, documented by PACS. We have the first steps in a
pilot study.

We compared changes in the subcutaneous tissue, leakage, dilated
lymphatic vessels, the extent of leakage compared to the other side, we
compared the results before and after the first, second, third lymphatic
drainage
Results: The US measurement results correlated with limb circumfer-
ence. Measurements are specific, precise, and targeted to describe skin
thickness and good value changes of interstitial tissue. The first assess-
ment is to measure the physical circuit limb sufficient. But US investi-
gations accurately describe the changes in the tissue and enable the
differentiation beginning on or after chronic lymphedema
Conclusions: The results of the pilot study recommended, that the US
examination of soft tissue, skin, and subcutaneous tissue of the upper
limb with lymphedema on women after breast surgery for breast cancer
is fast, accurate, comfortable, and accessible and provides more infor-
mation than only simple physical measurement circumference limb.

Early diagnosis of lymphedema or lymphedema in the initial phase
is very important, as proper physiotherapy does not develop chronic
lymphedema. For socio-economic aspects and from the point of view
of public health care and psychologic positiv view of the patient, pre-
ventive examination of the skin and subcutaneous tissue of the upper
limb and women after surgical treatment of breast cancer is an excel-
lent method.

Keywords: Breast carcinoma, conservative breast therapy, breast can-
cer surgery, lymphedema, physical therapy.
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DIAGNOSIS OF BREAST CANCER DURING
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Objectives: Breast cancer is the most common female cancer world-
wide and the most frequent malignancy during pregnancy [1]. The inci-
dence increases with delayed pregnancy in an ever larger number of
women [2]. Breast cancer in pregnancy requires an extra effort in order
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to provide mothers the most effective multidisciplinary treatment [3].
The diagnosis triad correlates physical examination, imaging and histo-
pathological investigation.

Materials and methods
Materials: Between 2017- 2020, we performed 897 ultrasonography-
guided core needle biopsy at the Craiova Emergency County Hospital
for malignancy suspect masses (BI RADS 4), highly malignancy sus-
pect masses (BI RADS 5), and presumably benign masses (Bl RADS
3). Only 23 core needle biopsies were performed on pregnant and
breastfeeding patients aged 20-40 years.
Results: The first case was a 41-year-old patient presenting as Paget’s
disease of the breast had also a tumor in the same breast, which was
confirmed by core needle biopsy to be invasive breast cancer. The sec-
ond case was a 29-year-old female patient with a solid breast mass dis-
covered during breastfeeding and confirmed by CNB to be breast
cancer. After 7 cures of polychemotherapy we can observed a partial
remission of the tumor.
Conclusions: Breast cancer during pregnancy and breastfeeding is a
rare occurrence, its evolution varying significantly from one patient to
another. The mechanism underlying the protective effect of breastfeed-
ing is not fully understood, and the beneficial effects can be explained
by changes in the breast structure and lower lifetime exposure to hor-
mones. Breast cancer can be safely diagnosed, staged and treated dur-
ing pregnancy, while protecting the fetus and mother, with excellent
results for both. The incidence of breast cancer during pregnancy
ranges between 0.2-3.8 % and increases with delayed pregnancy (our
research timeframe: 2017-2020, value: 2.2%).
Keywords: Breast cancer, pregnancy, breastfeeding.
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Objectives: Standard ultrasound is an excellent method for assessing
gallbladder disease. Despite the well-known advantages of conven-
tional ultrasound, the sensitivity and accuracy are not satisfactory,
especially when stones or some other gallbladder lesions fill the gall-
bladder lumen. Sometimes the bladder sediment may present as an
intraluminal mass and mimic tumors such as gallbladder cancer or ade-
noma. With no information of micro vascularity differential diagnosis
between benign diseases from malignant diseases is sometimes very
difficult using conventional ultrasound, but CEUS can be a useful tool.

Materials: The study was performed in the Gastroenterology Clinic of
SCJU Craiova during 2018-2022. 38 patients with ultrasound-detected
gallbladder formations were included. The reference methods for diag-
nosis were histological examination or computed tomography in cases
without operative indication. A single experienced physician with
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more than fifteen years’ experience performed CEUS examinations by
applying a second-generation blood pool agent (SonoVue®, Bracco,
Milan, Italy). Archived images were interpreted by the same physician
and compared to the final diagnosis.

Results: There were 12 malignant and 26 benign gallbladder lesions in
total in this study, including 12 cases of gallbladder cancer, 16 case of
gallbladder sludge and 10 cases of gallbladder polyps.

All the cases of gallbladder sludge were shown as completely non-
enhanced on CEUS, and the diagnostic accuracy was 100%. CEUS
exam shows homogeneously hyperenhanced on arterial phase and iso-
enhanced on venous phase in gallbladder polyps, The appearances of
gallbladder cancer on CEUS were various: a mass in gallbladder which
was heterogeneously hyperenhanced on arterial phase and washed out
quickly or an irregular thickness of gallbladder, which was also hetero-
geneously hyperenhanced on arterial phase and washed out quickly.
Conclusions: Gallbladder sludge and gallbladder cancer had
completely different features on CEUS and the diagnostic accuracy
was very high. CEUS is a feasible alternative tool to differentiate gall-
bladder pathologic alterations.

Keywords: CEUS, gallbladder lesions.
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DIFFERENTIATING SOLID PANCREATIC
LESIONS: THE CONTRIBUTION OF EUS-FNB

WITH CONTRAST-ENHANCED IMAGING
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Alexandra Adriana Fieraru, Elena Daniela Burtea, Adrian Saftoiu
University of Medicine and Pharmacy Craiova, Research Center of
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Objectives: Endoscopic ultrasound tissue acquisition, in the form of
fine needle biopsy (EUS-FNB) was designed to provide a proper quan-
titative sample for determining the histologic architecture and further
immunohistochemical staining. This study aimed to investigate the
contribution of associating contrast-enhanced ultrasound imaging
(CEUS) with EUS-FNB for differentiating solid pancreatic lesions
without on-site cytopathology.

Materials: Patients from our institutional database who underwent CE-
FNB-EUS for the evaluation of a solid pancreatic lesion were retrieved.
Micro vascularization of the tumor was evaluated over 2 min during
CEUS after intravenous injection of 4.8 mL SonoVue and was classi-
fied as hypervascular, isovascular or hypovascular during both arterial
and venous phase. Final diagnosis was based on histopathology of
surgical specimens or EUS-guided tissue acquisition and clinical
follow-up.

Results: Our retrospective study (2018-2021) enrolled 46 patients with
a mean age of 58, female to male ratio 1:2, mass location: 2/3 head, 1/3
body and tail of the pancreas, average mass size 3.5 cm, mean number
of needle passes (fanning technique): 2. Final pathology revealed pan-
creatic ductal adenocarcinoma-PDAC (26), mass-forming pancreatitis-
MFP (10), pancreatic neuroendocrine tumors-pNETs (4), undifferenti-
ated carcinoma (3), mucinous carcinoma (1), pancreatic metastasis (1).
Hypo-enhancement was noted in 67% of the patient, and the final diag-
nosis was malignancy in all those cases. Regarding the enhancement
patterns: hypovascularity in both arterial and venous phase was associ-
ated to PDAC, hypervascularity or isovascularity in both phases were
associated to either MFP or NETs, while the carcinomas were hyper-
vascular. A heterogeneous appearance with non-enhancing areas was
noted in a small percentage of the hypo-enhancing lesions and it might
suggest necrosis. The overall diagnostic accuracy was 91%.
Conclusions: CE-EUS allows detailed visualization of the dynamic
enhancement patterns hence it helps to identify the target of EUS-FNB
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among different pathological areas of the lesions. CE-FNB-EUS can be
used for the differential diagnosis and adequate sampling of solid pan-
creatic lesions without on-site cytopathology.

Keywords: Endoscopic ultrasound, Fine needle biopsy, Contrast
enhancement, Pancreatic cancer.
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Objectives: CEUS has increased the capability of ultrasonography
for the detection of focal liver lesions (FLL). The differential diag-
nosis between hepatocellular carcinoma (HCC) and other malig-
nant tumors may be limited by similarities in the appearance of
CEUS. The aim of this study was to evaluate the role of combina-
tion of LR-4 and LR-5 by adding ancillary features (AFs) in the
CEUS LI-RADS v2017 algorithm for the diagnosis of definite
HCC.

Materials: This retrospective single- center study included 143
patients with 191 FLL detected by abdominal ultrasound from a
total of 823 consecutive patients. The risk factors were liver cir-
rhosis of any etiology and non-cirrhotic HBV patients. Diagnosis
was established either through histopathology or based on CT/MRI
scan. CEUS recordings were assessed by an EFSUMB level 3
sonographer, with more than 10 years experience in CEUS and
who was blinded to clinical data and to the final diagnosis. All
lesions have been categorized according to the CEUS LI-RADS®
described by The American College of Radiology scheme. The
AFs were taken into account. Sensitivity, specificity, positive pre-
dictive value (PPV), negative predictive value (NPV) and accuracy
were calculated.

Results: PPV for primitive malignancy (LR-4+LR-5) was 95.7%
(95CI%: 90.7—98%), with 88.07% sensitivity, 89.3% specificity and
88.4% accuracy for HCC (95CI%: 82.8—92.6%). LR4+LR5 had
81.8% sensitivity for HCCs over 2 cm (n=127), and 78.57% sensitiv-
ity for HCCs less than 2 cm (n = 14). Both sensitivity and accuracy of
LR-4+LR-5 for the diagnosis of definite HCC considerably raised to
88.07% and 88.4%, unlike the sensitivity and accuracy for LR-5 of
only 60.45% and 69%, respectively. NPV also improved (73.4% vs.
46.6%), while similar high PPVs (95.7% vs. 96.2%) and quite similar
specificity (89.3% vs. 93.6%) were maintained.

Conclusions: Higher sensitivity than estimated for the diagnosis of
HCCs smaller than 2 cm was achieved for CEUS LR-4 and LR-5. The
use of AFs might improve the overarching goal of CEUS LR-5 + LR-4
diagnosis of high specificity for HCC and exclusion of non-HCC
malignancy, despite the size of the lesion.

Keywords: contrast-enhanced ultrasonography, hepatocellular carci-
noma, ancillary features, LI-RADS.
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Objectives: Contrast-enhanced ultrasound (CEUS) is an imagistic
method commonly used in clinical practice to characterize focal liver
lesions, but it has some limitations that can lead to misdiagnosis. We
developed a deep learning system to detect and classify liver tumors
based on standard and contrast-enhanced ultrasound, together with
clinical data.

Materials: The dataset contained 49 patients with focal liver lesions, both
benign and malignant, evaluated in the Department of Gastroenterology
and Hepatology from the Emergency Clinical County Hospital of Craiova
between February 2018 and December 2020. For dataset preparation, a
region of interest (ROI) was drawn manually around the tumor borders by
two experienced doctors. Time-intensity curve (TIC) was computed in
order to describe the enhancement of contrast agent in all three vascular
phases. The proposed system contained two artificial intelligence (AI) mod-
els. The first model was trained for image segmentation in order to extract
the time-intensity curve, while the second deep learning model was a fully
connected neural network which was trained on clinical data along with
features extracted from the TIC. We assessed the sensitivity and specificity
of the proposed system and compared it with the diagnostic performance of
two clinicians, one of them blinded to the clinical informations and the
patient’s final diagnosis.

Results: For the blinded evaluation, we have obtained a sensitivity of 0,81
and a specificity of 1, while the clinician who had access to the clinical
information obtained a sensitivity of 0,87 and a specificity of 1. The Al-
based software obtained a sensitivity of 0,82 and specificity of 0,93.
Conclusions: Imagistic assessment based on Al has been introduced in
the US field and can prevent human error and improve the accuracy of
the diagnosis. However, depending on the samples from the dataset
used, an Al model can have difficulties in classifying particular cases.
Keywords: liver tumors, artificial-intelligence, contrast-enhanced
ultrasound.
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Objectives: Contrast-enhanced ultrasound (CEUS) has similar perfor-
mance to computed tomography (CT) or MRI in the diagnosis of
hepatic hemangioma [1]. We propose an ultrasound-based diagnostic
algorithm for hepatic hemangioma that is easy to use and is cost-effec-
tive [2,3].

Materials: The study included 204 patients, examined between Janu-
ary 2019-January 2021 in the outpatient setting, diagnosed anteriorly
or during the same examination with a focal liver mass. The patients
were divided into three groups. Asymptomatic patients, without liver
or oncological disease, in whom ultrasound identified a focal liver
lesion below 3 cm with homogeneous hyperechoic appearance, with
sharp margins and posterior enhancement, an absent halo sign, without
intra-tumoral vessels at color Doppler, were assigned to the first group.
These characteristics directed the diagnosis toward hepatic hemangi-
oma and further investigations were unnecessary. If ultrasound showed
a lesion with features other than those described or if a liver mass was
detected in oncological patients or in those with underlying liver dis-
ease, CEUS was performed (second group). A typical aspect in contrast
ultrasound (peripheral and globular enhancement on arterial phase fol-
lowed by a central enhancement on delayed phases) guided the diagno-
sis to liver hemangioma. If the appearance in CEUS was atypical, the
patient was referred for further investigations (CT, MRI) (third group).
The first two groups were subject to follow-up one year after the
diagnosis.

Results: From all the examined patients, 30 were assigned to the first
group. At the 1-year follow-up, 25 presented no changes in lesion char-
acteristics and did not require further investigations. For the 5 remain-
ing patients in this group, ultrasound follow-up indicated tumor size
progression and CEUS was performed. In all these cases, CEUS
revealed the typical characteristics of hepatic hemangioma. The second
group included 45 patients with typical hemangioma findings on
CEUS. Due to the stationary appearance of the lesions at the 1-year fol-
low-up, subsequent investigations were not pursued. 129 patients
included in the third group required further imagistic evaluation.
Conclusions: The diagnostic algorithm of liver hemangioma is appli-
cable to the adult patient in countries where the hepatologist has an
ultrasonography system equipped with CEUS software in the consult-
ing room.

Keywords: contrast-enhanced ultrasound, hemangioma, liver.
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Objectives: Hemangiomas are among the most common benign solid
lesions that can occur in the liver. Generally, they occur as a single
lesion less than 3 cm diameter, but there are also described cases with
multiple or bigger lesions (up to 20 cm). The diagnosis is confirmed by
using imaging methods, thus their incidence has increased due to the
recent improvement and widespread use of imaging. The aim of this
study was to evaluate the usefulness of CEUS in clinical practice.
Materials: We performed a retrospective study for the year 2021 in the
Gastroenterology Department of Emergency County Hospital of
Craiova, Romania, including patients with diagnosed hepatic hemangi-
oma. It is based on a group of 35 patients, 12 men and 18 women, ages
ranged from 34 to 85 years. There were detected 65 focal liver lesions
(21 patients with single lesion, 14 patients with 2 or more lesions) sus-
pected as hemangiomas after performing standard abdominal US,
which were further investigated by CEUS and/or contrast-enhanced
CT or MRI and diagnosed as hepatic hemangiomas due to the typical
enhancement pattern identified, consistent with EFSUMB guidelines.
Results: Out of the 35 patients included in our study, 25 had no pre-
existing liver damage, 8 had moderate diffuse steatosis and 2 had etha-
nolic liver cirrhosis. Within standard B-mode US of the 65 lesions,
there were found 12 cases (18,5%) with a hypoechoic appearance, 52
cases (80%) with a hyperechoic appearance and 1 case (1,5%) with an
isoechoic appearance. None of them showed intralesional vessels at
color or power Doppler exam. Out of the 65 FLL, 47 cases (72,3%)
were diagnosed as hepatic hemangiomas by CEUS, after presenting
typical enhancing pattern: centripetal fill-in in the arterial phase (all 47
cases), partial (20 cases) or complete (27 cases) centripetal filling and
sustained enhancement in portal and late phases; 1 case (1,6%) showed
no enhancement in any on the vascular phases of CEUS, therefore it
was also performed a contrast enhanced CT which confirmed the diag-
nosis of sclerosed hemangioma (atypical variant); 14 cases (21,5%)
were investigated and diagnosed only by contrast-enhanced CT/MRI
due to their associated pathology which required detailed investiga-
tions (without performing CEUS); 3 cases (4,6%) had typical aspect at
standard B-mode US, being diagnosed without the necessity of any
other investigations.

Conclusions: Contrast enhanced imaging has an unmatched value for
HH diagnosis due to their typical enhancement pattern of the contrast
agent, therefore CEUS could be considered the first-line investigation
in all the patients with suspected hemangioma after performing a stan-
dard B-mode US.

Keywords: contrast-enhanced ultrasonography, liver, hemangioma.
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Objectives: Background: Fatty liver disease became the most preva-
lent hepatic disease worldwide. The differential diagnosis of focal fatty
lesions (FFL) may be challenging in clinical practice.



Abstracts S23

Aim: To establish the role of contrast-enhanced ultrasound (CEUS) in
focal fatty lesions (FFL) characterization in metabolic associated fatty
liver disease (MAFLD) vs non-alcoholic fatty liver disease (NAFLD)
patients.

Materials: The retrospective study was conducted over a period of
5 years. It has included patients with hepatic steatosis and FFL (focal
fat deposition and focal fatty sparing) diagnosed on B-mode ultra-
sound. CEUS was performed in all patients. The contrast vascular pat-
tern of focal liver lesions was followed, according to the EFSUMB
guidelines. The focal fatty alterations were considered when the same
enhancement pattern as the surrounding liver parenchyma was noticed.
In all cases, the final diagnostic was confirmed by computed tomogra-
phy (CT) or magnetic resonance imaging (MRI). Patients were
included in two groups according to the presence/absences of obesity,
type 2 diabetes mellitus, and metabolic disturbances: MAFLD group
vs NAFLD group.

Results: 47 patients (28 women and 19 men, mean age 53 years) were
enrolled. According to the biological parameters and anamnesis 30
patients were in MAFLD and 17 in the NAFLD group. The CEUS
results were: 39 nodules were diagnosed with FFL, 2 with hepatocarci-
noma, 2 with metastasis, 3 hemangiomas, and 1 focal nodular hyper-
plasia. The final diagnosis (after CT/MRI) was FFL in 37 patients,
hepatocarcinoma in 4 patients, metastasis in 2 patients, hemangioma in
2 patients, and focal nodular hyperplasia in 2 patients. The perfor-
mance of CEUS correct diagnosis of focal steatosis was 94.88% (100%
in the MASH group and 93.34% in the NASH group). The most mis-
diagnosed focal lesions in steatosis patients were hepatocarcinoma and
hemangioma.

Conclusions: CEUS is a good method for focal fatty liver lesions char-
acterization in patients with hepatic steatosis. A focal liver lesion in
patients with steatosis is more probable to be FFL in MAFLD com-
pared with NAFLD patients.

Keywords: CEUS, focal fatty lesions, NAFLD, MAFLD.
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Introduction: Early detection of renal failure in chronic urinary infec-
tions, clinically silent forms, is our topic. It is of interest, regarding the
huge number of patients with silent urinary infections, speeding up the
evolution to renal failure, and the increasing number of renal failure
cases. Also, an increase in acute pyelonephritic cases was observed,
based on chronic infectious silent condition.

Material and methods: Time interval of study - Nov 2019- April
2020. 66 cases, 33 normal subjects 33 subjects with urinary tract infec-
tion history, no acute cases. Age distribution: 25-78 years old Siemens
S2000 Acuson, ARFI technique, m/s quantification, 3 measurements in
the middle part of the left kidney. The left kidney was chosen in all
studies because it is the preferred kidney to be biopsied. Concomitant
measurements: depth of measurement, RI of the arcuate artery in same
region of measurement - to express the vascular stiffness increasing
with age, because that constant was previously took in account in other
studies

Results: Statistic measurements took into account age, ARFI range
expressed in m/s, RI value of the arcuate artery, and depth distance. A
normal ARFI range was established from the normal group. In the
patients group: A significant reduced AFRI value was observed, not
depending by age or depth A significant increased RI value was also
observed, increasing with age, not depending to depth.

Conclusion: ARFI technique is a valuable tool to predict renal failure
produced by urinary tract infections silent forms, combined with age
related renal vascular stiffness.

Comments: Further studies are needed, to corelate the blood and urine
lab test with the ARFI measurements. In older patients, vascular
changes can lead also to ARFI value increase, so the test is not specific.
Another group of older patients with vascular degenerative condition
should be considered.

Keywords: ARFI elastography, kidney, urinary tract infections, age
related vascular stiffness.
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Objectives: Liver steatosis can progress to nonalcoholic steatohepatitis
and liver cirrhosis, becoming one of the leading indications for liver
transplantation. Therefore, early detection and staging of steatosis is
very important. In addition to Transient Elastography (TE) with Con-
trolled Attenuation Parameter (CAP), several methods were developed
for steatosis assessment. The aim of our study was to evaluate the feasi-
bility of two new quantitative ultrasound (QUS) parameters, TSI (tis-
sue scatter-distribution imaging) and TAI (tissue attenuation imaging)
for steatosis diagnosis considering CAP as reference.

Materials: A prospective study was conducted in which liver steatosis
was assessed in 67 patients (65.7% men, mean age 55.6 &+ 13.2 years),
evaluated in the same session by QUS and CAP implemented on the
following systems: Samsung Medison RS85 (CA1-7A probe) and
FibroScan Compact M 530 (M and XL probes), respectively. For CAP,
reliable measurements were defined as the median value of 10 meas-
urements with IQR/M<0.3. For QUS, five consecutive measurements
of TAI and TSI were acquired by a color-coded map overlaid on B-
mode ultrasound. Attenuation coefficient and scatter-distribution coef-
ficient were automatically calculated and reliable measurements were
defined as an reliability index, R2 over 0.6. The cut-off value by CAP
for identifying the presence of at least mild steatosis was 248 dB/m [1].
Results: Reliable measurements by CAP and TAI/TSI were obtained
in 100% of cases. Moderate correlations between steatosis assessment
methods were observed: TAI vs. CAP r=0.67, TSI vs. CAP r=0.53, TSI
vs. TAL r=0.63. The best cut-off value for TAI to identify at least mild
steatosis was > 0.66 (AUROC=0.87, p<0.0001, Se=81.2%,
Sp=84.2%, PPV=92.9%, NPV=64%). The best cut-off value for TSI
for identifying at least mild steatosis was > 96.2 (AUROC=0.81,
p<0.0001, Se=81.2%, Sp=84.2%, PPV=88.6%, NPV=64%).
Conclusions: TAI and TSI are feasible methods for assessing liver
steatosis, which moderately correlate with CAP measurements.
Keywords: liver steatosis, elastography, quantitative ultrasound.
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Objectives: Chronic autoimmune thyroiditis (CAT) is a common
pathology in both children and adults. The diagnosis is suggested by
the ultrasound appearance and is certified based on the presence of
antithyroid antibodies. By assessing tissue elasticity, shear-wave elas-
tography (SWE) proves to be an important tool in thyroid evaluation.
This paper aims to investigate the differences in thyroid elastography
between children and adults.

Materials: We included in this study 100 subjects, 50 of them aged
between 5 and 18 years and 50 subjects over 18 years, all diagnosed
with chronic autoimmune thyroiditis. The evaluation of the subjects
included clinical examination, laboratory tests, ultrasonography and
thyroid elastography (Aixplorer Mach 30, Supersonic imagine, France)
during the same visit.

Results: The mean thyroid stiffness (TS) values were significantly
lower for children compared to adults (15.51 £ 4.76 kPa vs. 20.96 +
6.31 kPa; p < 0.0001). We found no differences between the two thy-
roid lobes, neither in children nor in adults. 34% of children were on
levothyroxine replacement therapy at the time of examination. No dif-
ferences were found between TS values of children with treatment
compared to those without (16.29 £ 4.75 kPa vs. 15.11 £ 4.79
kPa; p=0.41). A weak correlation was found between thyroid peroxi-
dase antibodies (ATPO) levels and TS values (r=0.43) and also
between TS values and age (r=0.30). No correlation was found
between TS values and Antithyroglobulin antibody (ATG) level, Thy-
roid stimulating hormone (TSH), free thyroxine (FT4) or thyroid
volume.

Conclusions: SWE elastography is useful in examining children and
adults, the differences between the two groups emphasizing the impor-
tance of the disease progression from early childhood.

Keywords: shear-wave elastography, thyroid, chronic autoimmune
thyroiditis, children.

PP 14

DIAGNOSTIC PERFORMANCE OF TRANSIENT
ELASTOGRAPHY IN CHRONIC HEPATITIS C
PATIENTS: A  SINGLE-CENTER LARGE-

COHORT STUDY

Alexandra Iulia Silion,/ Teodora Serban,” Monica Lupsor-Platonj

! Iuliu Hatieganu University of Medicine and Pharmacy, Faculty of
Medicine, Cluj-Napoca, Romania, ° Iuliu Hatieganu University of
Medicine and Pharmacy, Faculty of Medicine, Cluj-Napoca, Romania,
3 luliv Hatieganu University of Medicine and Pharmacy, Medical
Imaging Department, Cluj-Napoca, Romania

Objectives: Vibration-controlled Transient Elastography (VCTE) is a
widespread technique for non-invasive assessment of liver fibrosis in
patients with chronic hepatitis C (CHC). However, the optimal liver
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stiffness (LS) cut-off values remain unclear due to the dependency on
the prevalence of the condition in a specific population. This study
aimed to validate the optimal cut-off values for predicting different
stages of liver fibrosis in a large cohort of patients with CHC admitted
to a tertiary care hospital in Romania.

Materials: This study includes 1,414 CHC patients. All of them under-
went paired liver biopsy and VCTE using Fibroscan (Paris, France)
with the M probe. Diagnostic performance of the selected cut-off val-
ues was calculated using area under the receiver operating characteris-
tic curve (AUROC).

Results: LS ranged between 2.8-75 kPa and significantly correlated
with the evaluated histological parameters: steatosis (r=0.210,
p<0.0001), necroinflammatory activity (r=0.363, p<0.0001) and fibro-
sis (strongest correlation, r=0.819, p<0.0001). However, according to
the multivariate analysis, only fibrosis and steatosis influenced LS
independently (p<0.0001. Therefore, fibrosis is the most important
predictor of LS with statistically significant differences between adja-
cent stages (p<0.0001). The optimal LS cut-off values were 6.3 kPa,
8.3kPa, 9.1kPa and 12 kPa for F>1, F>2, F>3 and F4 prediction
respectively, with AUROCs equal to 0.857, 0.875, 0.937 and 0.97.
VCTE is notably useful for excluding cirrhosis, due to the high VPN
value (97%). 29 patients (2.5%) had no valid measurement, showing
significantly increased values of serum liver enzymes and high body
mass index (BMI). However, the multivariate analysis highlighted
BMI as the sole factor influencing the failure of the method.
Conclusions: VCTE has an excellent diagnostic performance for
advanced hepatic fibrosis and cirrhosis and a good performance for sig-
nificant fibrosis.

Keywords: Chronic hepatitis C, fibrosis, noninvasive, vibration con-
trolled transient elastography, FibroScan.
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Objectives: The purpose of this study was to determine the accuracy of
quantitative ultrasonic measurements of renal allograft elasticity and
viscosity using shear wave elastography (SWE) Aixplorer Mach 30
ultrasound system (Supersonic Imagine, Aix-en-Provence, France).
Materials: 2D-SWE was performed on 35 kidney transplanted patients
(13 women, 22 men) with a mean age of 48.454+13.33 years and mean
estimated glomerular filtration rate(eGFR) 52.19422.28ml/min/
1.73m2. One nephrologist took 5 quantitative measures of renal corti-
cal elasticity and viscosity, in 5 different frames, which were repre-
sented in terms of Young’s modulus (kPa) respectively Viscosity
Plane-wave Ultra-Sound (Vi-Plus) in Pa.s. The intraclass correlation
coefficient, as well as intraobserver reproducibility (Bland-Altman plot
with multiple measures per subject), were evaluated.

Results: We obtained 5 valid measurements in every studied patient,
with a mean measurement stability index (SI) tool accuracy of 92.5%=+
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1.95%. We found no correlation between median depth of measure-
ments and median SI, or between kidney length (cm) and median SI,
but we found a positive correlation between body mass index (BMI)
and mean depth of measurements (r=0.7029, P<0.0001, 95% CI for r
0.4739 to 0.8428). Our study shows a good intraclass correlation coeffi-
cient for mean values of transplanted renal cortical elasticity with aver-
age measures of 0.9551, 95% CI 0.926 to 0.974 as well as for Vi-Plus
with average measures of 0.8338, 95% CI 0.728 to 0.907. The Bland-
Altman plot with multiple measures per subject displays a mean of
23.241.96 with a lower limit of 8.5 and an upper limit of 37.8.
Conclusions: 2D-SWE with Aixplorer Mach 30 system shows a good
intraclass correlation coefficient as well as good intraobserver repro-
ducibility for both measures in renal cortical elasticity and viscosity.
This can prove to be a low-cost way to provide additional diagnostic
information in kidney transplanted patients. Further studies are
required for this method to be introduced routinely into clinical
practice.

Keywords: Chronic kidney disease, Stiffness, Fibrosis, Shear wave
elastography, Ultrasound.

PP 16

POINT-SHEAR WAVE ELASTOGRAPHY IN THE
EVALUATION OF STABLE CKD DIABETIC
PATIENTS

Cristian Chirila,’ Paula Maria Chirila,“) Adriana Gomotirceanu, 3
Mihail Gliga,”” Mirela Liana Gliga®"*

! Spitalul Clinic Judetean Mures/Universitatea de Medicina, Farmacie,
Stiinte si Tehnologie George Emil Palade Targu Mures, Nefrologie,
Targu Mures, Romania, 2 Spitalul Clinic Judetean Mures,
Endocrinologie, Targu Mures, Romania, 3 Centrul Medical T opMed,
Medicina Interna, Targu Mures, Romania, 4Spitalul Clinic Judetean
Mures, Medicina de Laborator, Targu Mures, Romania,

> Universitatea de Medicina, Farmacie, Stiinte si Tehnologie George
Emil Palade Targu Mures, Fiziologie, Targu Mures, Romania,

6 Spitalul Clinic Judetean Mures, Nefrologie, Targu Mures, Romania,
7 Universitatea de Medicina, Farmacie, Stiinte si Tehnologie George
Emil Palade Targu Mures, Nefrologie, Targu Mures, Romania,

8 Centrul de Dializa Diaverum, Nefrologie, Targu Mures, Romania

Objectives: Point-Shear wave elastography (pSWE) has been proved
as a reliable indicator of kidney fibrosis in chronic kidney disease
(CKD). It can be a useful non-invasive examination in the early stages
of diabetic nephropathy (DN). The aim of the present study was to ana-
lyze the relevance of pSWE values in the characterization of renal cor-
tex changes in DN and its interrelation with CKD progression.
Materials: 62 patients admitted to the Nephrology Department were
included in a monocentric prospective observational study — the study
group included 35 patients diagnosed with DN and CKD stage 3a (cal-
culated with CKD-EPI formula), whereas 27 non-diabetic patients with
normal glomerular filtration rate were part of the control group. An
ultrasound examination with pPSWE was performed in all cases, using
an Esaote MyLab X6 device. The patients were in apnea, voiding state
and lateral decubitus. A standard measurement protocol using a box of
0.5/0.5 cm, placed at maximum 5 cm depth, strictly in the cortical area
was applied. Two measurements were done in each area and a media
was calculated. The results of the elastographic parameters were deliv-
ered in kPa. Statistical analysis included t-student test, as well as the
median and standard deviation. The cutoff value for statistical signifi-
cance was 0.05.

Results: In the control group the median value was 7.3 kPa (standard
deviation 1.66). Median values proved to be significantly higher
(p<0.05) in DN group: 13.4 kPa (StD 6.4). Due to the moderate

increase in cortical echogenicity we were able to identify cortical areas,
as it is known that medulla has a different elasticity and the renal tissue
is anisotropic. Other factors affecting the elasticity are: renal perfusion,
hydronephrosis, non-voiding state and respiration. Possible limitations
of our study are the small number of patients and the intrarenal vascu-
lar resistance.

Conclusions: pSWE value is a reliable ultrasound paramether that can
be used in the characterisation of renal cortex in DN in the early stages
of CKD. However, larger multicentric studies would be needed in order
to define precise cut-of values of the renal cortical elastography, from
where early treatment should be promptly initiated.

Keywords: point-shear wave elastography, diabetic nephropathy,
chronic kidney disease, renal cortical elasticity.
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Objectives: The main objective of this study was to evaluate the diag-
nostic value of elastography methods and to provide a head-to-head
comparison of real-time strain elastography (RTE) and 2D shear-wave
elastography (2D-SWE) techniques in predicting the risk of malig-
nancy of thyroid nodules.

Materials: Ninety-four thyroid nodules were evaluated using conven-
tional US of the neck, followed by elastography examination with 2
different techniques: RTE with a Hitachi Preirus machine (Hitachi
Inc., Japan) and consecutively 2D-SWE with a SuperSonic Mach30
equipment (Supersonic Imagine, France). For RTE, the qualitative
Asteria score and the strain ratio (SR) were determined, while for 2D-
SWE, the mean (Mean SWE) and maximum (Max SWE) elasticity
index (kPa) and the nodule-to-parenchyma SWE ratio were deter-
mined. The mean of the 5 measurements was considered in the analysis
and the results were compared in all cases to the pathology reports.
Results: Out of the 94 nodules, 29 (30.9%) were malignant. The SWE
parameters performed as follows: for an optimal cut-off value of 30.5
kPa, the Mean SWE predicts malignancy with a sensitivity of 79.3%,
specificity of 95.38%, NPV of 91.2% and PPV of 88.5% (AUROC:
0.912); for the Max SWE, a value above 40.3 kPa has sensitivity of
86.2% and specificity of 81.5% (AUROC 0.877); for a cut-off value of
2.8, the SWE ratio also represents a good parameter, with very good
specificity of 92.3% (AUROC 0.851) in detecting thyroid malignancy.
The performance of the RTE parameters was for the strain ratio: cutoff
>3.9; sensitivity 82.7%; specificity 92.3%, AUROC 0.905 and for the
qualitative score: cut-off >2; sensitivity 89.6%; specificity 69.2%;
0.848. Five thyroid cancers were missed by RTE and six malignancies
by the SWE evaluation. RTE generated five false positives and SWE,
three.

Conclusions: Both methods showed great predictions for predicting
the malignancy risk. The best elastography parameters were the strain
ratio (SR) for RTE was the strain ratio and the mean elasticity index
for the 2D-SWE technique. We concluded that elastography adds diag-
nostic value in predicting malignancy, both when Hitachi RTE or
SuperSonic 2D-SWE were used.



S26 Ultrasound in Medicine & Biology

Keywords: thyroid cancer, risk prediction, 2D-SWE, strain ratio, real-
time elastography.
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Objectives: Liver elastography assessment currently requires five to
ten acquisitions per patient, which sometimes is difficult and time con-
suming. Auto Shear Waves Elastography (Auto pSWE) and Ultrasound
derived fat fraction (UDFF) are new techniques that quantify liver
fibrosis and steatosis. The aim of this study was to evaluate which is
the smallest number of acquisitions needed in order to accurately quan-
tify liver steatosis and fibrosis.

Materials: 345 consecutive subjects with or without chronic hepatopa-
thies were included in the study, in whom liver stiffness (LS) was eval-
uated by Auto pSWE and liver steatosis by UDFF. Both methods are
implemented on the ACUSON Sequoia system [Siemens ACUSON
Sequoia (Deep Abdominal Transducer-DAX)]. Using the automated
technique, 15 measurements are made during a single acquisition, in
less than 5 seconds, both for steatosis and fibrosis. Patients were evalu-
ated with one acquisition, five acquisitions and ten acquisitions.
ANOVA test and Kruskal-Wallis test were used to compare the three
groups, depending on their distribution.

Results: The correlation between the results form one acquisition, five
acquisitions and ten acquisitions were almost perfect, all correlation
coefficients (r) > 0.97. We found no significant differences between
the mean LS measurements among three groups (mean £SD: 5.25 +
1.2 kPa vs. 5.23 £ 1.3 kPa vs 5.25 &+ 1.3 kPa, p=0.99), nor for steatosis
[median (IQR): 9 (12.5) vs 10 (11.7) vs 9 (11), p=0.89].

Conclusions: One acquisition for both Auto pPSWE and UDFF may be
enough to quantify the liver fibrosis and liver steatosis without signifi-
cant loss of accuracy.

Keywords: liver fibrosis, liver steatosis, UDFF, Auto pSWE.
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Objectives: There is an increased risk of chronic kidney disease
(CKD) in patients with nonalcoholic fatty liver disease (NAFLD). Aim
of this study was the assessment of kidney’s cortical tissue and liver’s
stiffness by shear wave elastography (SWE), possible correlations
between kidney and liver stiffness as well as to estimated glomerular
filtration rate (e-GFR).

Materials: 50 patients with NAFLD, 40%women, 60% men, average
age 42 to 85 years joined this observational study. Patients were
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divided in two groups based on the presence or absence of CKD: 10
patients without CKD and 40 patients with early stages of CKD (stage
1=13 patients and stage 2=27 patients). Renal obstructive pathology,
lithiasis, cirrhosis and other etiologies of liver diseases were ruled out.
Blood and urine biology and urine microbiology, Duplex transabdomi-
nal examination, SWE of the right liver and both cortical regions of the
right and left kidneys (RK, LK) were performed with Siemens Acuson
S3000 equipment. NAFLD was assessed as mild, moderate and severe.
Results: Stiffness of both kidneys was significantly higher in patients
without CKD vs. those with CKD: 2.79+0.13m/sec vs. 2.4840.17m/
sec; p<0.0001, for RK and 2.8140.14 m/sec vs.2.54 + 0.09m/sec,
p<0.0001, for LK. Regarding patients with CKD, significant differen-
ces were noted between stage 1 vs. stage 2 in RK:2.57+0.25 m/sec
vs.2.4£0.12m/sec, p=0.0002, as well as in LK:2.59+ 0.1 m/sec
vs.2.4940.08 m/sec, p<0.0001. No close correlations between groups,
regarding liver and kidney’s stiffness were set (r=0.21). Strong correla-
tions were however noted between e-GFR and kidney’s SWE for both
stages 1(RK: r=0.82; LK: r=0.72) and stage 2(RK: r=0.43; LK: r=0.54).
Conclusions: Severity of liver and kidney’s stiffness in early stages of
CKD did not correlate well in patients with NAFLD. However,
kidney’s stiffness significantly decreased with severity of disease and
strong correlated to e-GFR in patients with NAFLD.

Keywords: kidney’s stiffness, SWE, chronic kidney disease, nonalco-
holic fatty liver disease.

PP 20

APPLICATION OF ARTIFICIAL INTELLIGENCE

FOR PRE-SCREENING PROSTATE CANCER

USING SHEAR WAVE ELASTOGRAPHY
MEASURMENTS

Cosmin - Ciprian Secdﬂ Darian Onchis,” Razvan Bardan,’

IToan Sporea™”

" “Victor Babes " University of Medicine and Pharmacy Timisoara,
Urology, Timisoara, Romania, > West University of Timisoara,
Department of Computer Science, Timisoara, Romania, 3 Department
of Internal Medicine 11, Division of Gastroenterology and Hepatology,
Center for Advanced Research in Gastroenterology and Hepatology
"Victor Babes" University of Medicine and Pharmacy, Timisoara,
Romania, * Center for Advanced Hepatology Research of the Academy
of Medical Sciences Timisoara, Romania

Objectives: Compared with conventional ultrasonography, the detec-
tion of prostate cancer through SWE elastography represents an alter-
native and better US technique with increased sensitivity and
specificity[1].

We propose an Al system for processing the shear wave elastogra-

phy (SWE) elasticity measurements of targeted systematic US prostate
biopsy cores with the purpose of a precise pre-screening of the patients
with prostate cancer (PCa) suspicion.
Materials: In a two years period we prospectively investigated over
100 male patients with biochemical PCa suspicion (abnormal PSA)
and/or positive DRE findings. All of them received SWE quantitative
measurments of the elasticity of prostate regions that where afterwards
targeted in systematic US prostate biopsy for PCa detection and histo-
pathologic diagnostic.

The measurments in kPa of each fragment as SWE ROIs were than
compared with HP findings as reference standard. The resulted dataset
was used for training our Al screening system. We have employed arti-
ficial intelligence techniques for designing a dynamical auto-adaptive
system customized for analyzing this particular dataset. We have
implemented three machine learning classification algorithms, namely
the logistic regression [2], a decision tree classifiyer [3] and a fully
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connected feed-forward deep neural network [4]. Our aim was to char-
acterize with the highest possible accuracy the diagnostic of PCa using
the numerical values associated to elastography fragments.

Results: We have obtained the following results using Logistic Regres-
sion: Accuracy: 80%, Sensitivity: 61%, Specificity: 91%. By using
Decision tree classifier the results were: Accuracy: 68%, Sensitivity:
84%, Specificity: 42%. Dense Neural Network obtained Accuracy:
86%, Sensitivity: 85% and Specificity: 82%. By comparing the results,
we have obtained the highest accuracy with the neural network classi-
fier namely AUC=0.94, followed by the logistic regression AUC=0.88
and the decision tree with a corresponding AUC=0.78.

Conclusions: Using elastography in prostate biopsy has higher sensi-
tivity than using conventional ultrasound. The intelligent system
allowed us a pre-screening with an overall 98% accuracy. But given
the relative moderate size of the dataset, the overall sensitivity obtained
has not reached levels that allow omitting the randomized systematic
biopsy.

Keywords: artificial intelligence system, shear wave elastography,
prostate cancer.
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Objectives: Elastography is a novel, noninvasive ultrasound applica-
tion used to assess tissue stiffness. Several studies evaluated the repro-
ducibility of measurements in different elasticity phantoms. To the
best of our knowledge, there are no studies made on a biological tissue
phantom.

The purpose of this study was to compare shear wave elastography
(SWE) values using different machines, transducers, acquisition depths
on a biological tissue phantom and to analyze inter-observer
variability.

Materials: A custom-made, fresh biological tissue (turkey breast)
based, experimental device was used to measure SWE values on two
ultrasound machines: A — Aixplorer (Supersonic Imagine, Aix-en-Pro-
vence, France) and B - EPIQ Elite (Philips Medical System, the Neth-
erlands). High and low-frequency probes were used with standard
abdominal and thyroid settings applied. Measurements were taken with
two circular regions of interest (ROIs), 3 and 5 mm, at different acqui-
sition depths (1.5 and 3 cm for the linear probes, 3 and 5 cm for the

convex probes) and were expressed in kiloPascals (kPa), as mean and
standard deviation.

Results: There were statistically significant differences between SWE
measurements at the same depths, between the machines, for
both convex and linear transducers (p=0.002). In the subgroup analysis,
there were statistically significant differences for all measurements
(p=0.043), except for the comparison of linear transducers, at 3 cm
depth, using the 5 mm ROI (p=0.225).

The comparison between convex and linear transducers was possi-
ble only for the 3 cm depth. The measurements were all statistically
significantly different (p<0.05), except for machine A, the values mea-
sured with both probes, at 3 cm, using the 5 mm ROI (p=0.16).

Concerning the diameter of the ROlIs, regardless of the depth acqui-
sition, there were no statistically significant differences for the convex
transducer in both machines (p=0.812 machine A, p=0.521 machine
B). There were statistically significant differences between measure-
ments taken with 3 mm ROI, compared to 5 mm ROI, for the linear
probe (p=0.039 machine A, p=0.044 machine B).

The general inter-observer reproducibility of SWE for machine A
was 0.795 (95% CI 0.593-0.895), and for machine B 0.575 (95% CI
0.354-0.805).

Conclusions: The preliminary results show considerable differences in
SWE values concerning transducers, acquisition depths, and ROIs.
Caution should be exercised in interpreting elastographic data.
Keywords: Ultrasound, elastography, turkey breast phantom,
comparison.
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Objectives: The aim of this study was to determine the elastographic
characteristics of both primary and secondary hyperparathyroidism
using shear wave elastography and also to evaluate the elastographic
differences between them, as well as the differences between the para-
thyroid, thyroid, and muscle tissue. The end-point of this study was to
identify a cutoff value for the parathyroid tissue, thus adding more
value to the method.

Materials: In this prospective study, we examined a total of 68 patients
with hyperparathyroidism, divided into two groups; one group con-
sisted of 27 patients with primary hyperparathyroidism and the other
group consisted of 41 selected patients with confirmed secondary
hyperparathyroidism. The elasticity index (EI) was determined in the
parathyroid, thyroid, and muscle tissue. The determined values were
compared to better identify the parathyroid tissue.

Results: The median value of mean SWE values measured for parathy-
roid adenomas from primary hyperparathyroidism was 4.86 kPa. For
secondary hyperparathyroidism, the median value of mean SWE was
6.96 KPa. The median (range) presurgical values for parathormone
(PTH) and calcium were 762.80 pg/mL (190, 1243) and 9.40 mg/dL
(8.825, 10.20), respectively. We identified significant elastographic dif-
ferences between the two groups (p < 0.001), which remained
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significant after adjusting elastographic measures to the nonparametric
parameters, such as the parathormone value and vitamin D (p <
0.001). The cutoff values found for parathyroid adenoma were 5.96
kPa and for parathyroid tissue 9.58 kPa.

Conclusions: Shear wave elastography is a helpful tool for identifying
the parathyroid tissue, in both cases of primary and secondary hyper-
parathyroidism, as there are significant differences between the para-
thyroid, thyroid, and muscle tissue. We found a global cutoff value for
the parathyroid tissue of 9.58 kPa, but we must keep in mind that there
are significant elastographic differences between cutoffs for primary
and secondary hyperparathyroidism.

Keywords: elastography, primary hyperparathyroidism, secondary
hyperparathyroidism, thyroid ultrasound, shear wave elastography.
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Objectives: Chronic kidney disease is a rising cause of morbidity and
mortality in developed countries, including end-stage renal disease
(ESRD). The prevalence of thyroid comorbidities in persons with
chronic kidney disease is documented higher than in normal popula-
tion. The study aims to investigate the prevalence of morphological
and functional thyroid disorders in patients with chronic kidney dis-
ease, with renal replacement therapy (hemodialysis).

Materials: A cross-sectional study was performed on 123 consecutive
patients with chronic kidney disease stage 5, on hemodialysis during a
period of one month (May 2019-June 2020). Thyroid work-up included
serum free thyroxin (FT4), free triiodothyronine (FT3) and thyroid-
stimulating hormone (TSH) before starting hemodialysis therapy.
Results: We evaluated 123 patients (male to female ratio 70/53) mean
age 62.2 £ 11.01, mostly above 65 years old, enrolled in the end-stage
renal disease program, on renal replacement therapy. From the cohort,
76/123 presented thyroid disease, including autoimmune hypothyroid-
ism, nodular goiter or thyroid cancer. Among them, 63 patients pre-
sented nodular goiter, including 3 thyroid cancers, confirmed by
surgery and histopathological result, 22 patients had thyroid autoim-
mune disease. The serum thyroid-stimulating hormone levels found in
the cohort was 3.36 £ 2.313 mUI/mL, which was in the normal labora-
tory reference range. The thyroid volume was 13 £ 7.18 mL. A single
patient in the cohort presented Graves Basedow disease, under treat-
ment and three patients present subclinical hyperthyroidism. We have
found that thyroid disease risk is increased by 3.4-fold for the female
gender and also the increase of body mass index (BMI) with one unit
raises the risk of developing thyroid disease with 1.083 times
(p=0.018).

Conclusions: We quantified the prevalence of thyroid disease in end-
stage kidney disease population, especially nodular goiter, important
for differential diagnosis in cases with secondary hyperparathyroidism.
Thyroid autoimmune disease can be prevalent among these patients, as
symptoms can overlap those of chronic disease and decrease the quality
of life. We have found that thyroid disease has a high prevalence
among patients with end-stage renal disease on hemodialysis. Thyroid
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goiter and nodules in ESRD patients were more prevalent than in the
general population. Clinical surveillance and routine screening for thy-
roid disorders can improve the quality of life in these patients.
Keywords: end-stage renal disease, hemodialysis, nodular goiter, thy-
roid disease.
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Objectives: This study evaluates the diagnostic value of two-dimen-
sional shear wave elastography (2 D-SWE) technique in the evaluation
of hyperplastic parathyroid glands in cases with secondary and tertiary
hyperparathyroidism.

Materials: A total of 59 patients (end-stage renal disease, under sup-
plemental dialysis program) with visible parathyroid hyperplastic
glands on ultrasound, confirmed by biochemical assay and scintigra-
phy, were enrolled; they were examined on gray-scale ultrasound and
2 D shear wave elastography. We determined the elasticity index (EI)
in the parathyroid gland, thyroid parenchyma and surrounding muscles,
and the elasticity ratio of hyperplastic parathyroid glands compared to
muscle, specifically sternocleidomastoid muscle.

Results: Mean EI in the parathyroid gland was 7.83 kPa, the median
value in thyroid parenchyma was 13.76 kPa, and mean muscle EI value
was 15.78 kPa. The observed mean parathyroid/muscle SWE ratio was
0.5356 and the value for parathyroid/normal thyroid parenchyma was
0.5995. Using receiver operating characteristic (ROC) analysis, we
found that EI below 9.74 kPa correctly identifies parathyroid tissue,
with a sensitivity of 94.8%, specificity of 90.7%, and accuracy of
92.26% when compared to normal thyroid tissue. Compared with the
muscle tissue, we identified that EI below 9.98 kPa has a sensitivity,
specificity, and accuracy of 93.8%, 90.7%, and 91.75%, respectively.
Conclusions: Ultrasound evaluation, completed by elastography is a
helpful tool in identifying parathyroid hyperplasia in patients with
chronic kidney disease. A cut-off value of 9.98 kPa can be used in 2 D-
SWE for accurate diagnosis of parathyroid disease in these patients.
Keywords: elastography, parathyroid, secondary hyperparathyroid-
ism, shear wave elastography, ultrasonography.
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Objectives: Spleen stiffness measurements (SSM) as the non-invasive
diagnostic modality for esophageal varices (EV) has been investigated,
with most of the data obtained by using Transient elastography (TE).
Here we aimed to evaluate diagnostic performance of SSM for the
presence of EV in patients with compensated advanced chronic liver
disease (cACLD) by using Two-Dimensional Shear-Wave Elastogra-
phy incorporated in the Supersonic Imagine Aixplorer platform
(2DSWE.SSI).

Materials: Retrospective analysis of the data collected from patients
with cACLD who underwent SSM by 2DSWE.SSI. Eligible patients
were those with available results of esophagogastroduodenoscopy
(EGD) performed within 3 months from SSM, and no history of liver
decompensation. cACLD was considered in patients with liver stiffness
measurement (LSM) >10 kPa by TE or the presence of bridging fibro-
sis or cirrhosis in liver histology.

Results: There were 106 patients analyzed: 88 (83%) males, median
age 62 years, IQR (56.25 - 66), 44 (41.5%) had alcoholic liver disease,
23 (21.7%) non-alcoholic fatty liver disease, 22 (20.8%) chronic viral
hepatitis, and 17 (16%) other etiologies. Median SSM was 32.2 kPa,
IQR (25.53 - 39.23) whereas median LSM was 18.3 kPa, IQR (12.23 -
27.33). EV (any grade) were present in 46/106 (43.4%) and large EV
(grade II or III) were present in 21/106 (19.8%) patients. Higher SSM
was significantly associated with higher LSM, higher HVPG, larger
EV, presence of red signs, lower platelets, and higher Child-Pugh score
(P<0.05 for all analyses). SSM at the cut-off value of 29 kPa could pre-
dict the presence of any grade of EV with 93% sensitivity, 70% speci-
ficity, 70.5% positive predictive value (PPV) and 93.3% negative
predictive value (NPV), AUC 0.846, P<0.001. SSM at the cut-off
value of 33.8 kPa could predict the presence of grade II or III EV with
90.5% sensitivity, 69.4% specificity, 42.2% PPV and 96.7% NPV,
AUC 0.828, P<0.001.

Conclusions: SSM by 2DSWE.SSI may be reliably used to rule-out the
presence of EV in patients with cACLD.

Keywords: Elastography, Spleen stiffness measuremets, Esophageal
varices, Chronic liver disease, Cirrhosis.
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Objectives: Background: Ultrasound-based elastography techniques
became in the last years reliable tools to predict the severity of liver

fibrosis in chronic hepatopathies. Usually, these techniques are inte-
grated in high-end US machines but recently they became available in
medium-range ones.

Aim: To evaluate the performance of point Shear-Wave Elastography
from Siemens, implemented on the new ACUSON Juniper Ultrasound
System, for the non-invasive assessment of liver fibrosis, and to iden-
tify liver stiffness (LS) cut-off value for predicting advanced fibrosis,
using Transient Elastography (TE) as the reference method.

Materials: Material and method: We included 201 consecutive sub-
jects (60% men, mean BMI=28.7 &+ 4.9 kg/m2, mean age 59 + 18.4
years) with or without chronic hepatopathies in whom LS was evalu-
ated in the same session by means of 2 elastography techniques: TE
and p-SWE from Siemens. Reliable LS measurements were defined for
TE as the median value of 10 measurements with an interquartile
range/median (IQR/M) <30%, and for p-SWE as the median value of
10 measurements acquired in a homogenous area and an IQR/M
<30%. A cut-off of > 9.5 kPa by TE was used to define advanced
fibrosis (F>3) [1].

Results: Valid liver stiffness measurements (LSM) were obtained in
97.5% of patients using both elastography methods. Therefore, 196
subjects were included in the final analysis (27.8% with TE > 9.5 kPa).
A moderate positive correlation was found between the LS values
obtained by the 2 methods: r=0.68, p<0.0001 (Spearman correlation).
LS values obtained by p-SWE were significantly lower than those
obtained by TE: 8.3 kPa vs. 10.12kPa (p<0.0001). The best p-SWE
cut-off value for advanced fibrosis (F>3) was 7.4 kPa (AUC- 0.95; Se-
81.5%; Sp-98%; PPV-95.7%; NPV-93.3%)

Conclusions: Using the new US system, the best p-SWE cut-off value
for predicting advanced fibrosis was 7.4 kPa.

Keywords: point-SWE, liver fibrosis, elastography.
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Objectives: Ultrasound-based liver elastography techniques are non-
invasive methods used for the assessment of liver stiffness (LS). In
addition to Transient Elastography (TE), new methods were developed.
Aim: to compare the performance of 2D-SWE technique implemented
on two different ultrasound probes from different vendors for the
assessment of liver stiffness measurements (LSM) using transient elas-
tography (TE) as reference method.
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Materials: A prospective study was conducted in which LSM were
performed in 201 consecutive patients with or without chronic liver
disease, evaluated in the same session by 2D-SWE and TE imple-
mented on the following systems: Siemens ACUSON Sequoia (5C-1
convex transducer and Deep Abdominal Transducer-DAX), Aixplorer
Mach 30 (C2-1X convex transducer) and FibroScan Compact M 530
(M and XL probes). Reliable measurements were defined as the median
value of 10 measurements and an IQR/M<0.3. For significant fibrosis a
cut-off value for TE of 7 kPa was used, for advanced fibrosis 9.5 kPa
and for liver cirrhosis 12 kPa [1]

Results: From 201 patients, 198 patients had reliable measurements in
all techniques and were included in the final analysis, mean age 54.8+
13.3 years, mean BMI28.8 + 5.0, 58% (116/198)men. 58.5% were
without or with mild fibrosis, 14.1% had significant fibrosis, 6.2% had
advanced fibrosis and 21.2% had liver cirrhosis. For significant fibrosis
the performance was slightly better for 2D-SWE.SSI (AUROC=0.89,
p<0.0001, >7.3 kPa, Se=85.1%, Sp=87.9%) followed by 2D-
SWE.5C1 (AUROC=0.79, p<0.0001, >6.9 kPa, Se=33.7%,
Sp=96.7%) and 2D-SWE.DAX (AUROC=0.78, p<0.0001, >6.3 kPa,
Se=36.4%, Sp=96.7%), p=0.01. For advanced fibrosis the best perfor-
mance was slightly better by 2D-SWE.SSI (AUROC=0.92, p<0.0001,
>8.8 kPa, Se=92.5%, Sp=91.9%), and by 2D-SWE.DAX
(AUROC=0.86, p<0.0001, >7.6 kPa, Se= 38.8%, Sp=99.3%), fol-
lowed by 2D-SWE.5C1 (AUROC=0.84, p<0.0001, >8.6 kPa,
Se=38.8%, Sp=96.5%), p=0.02. For liver cirrhosis the performances
were similar: 2D-SWE.SSI (AUROC=0.91, p<0.0001, >10.3 kPa,
Se=92.8%, Sp=90.3%), followed by 2D-SWE.DAX (AUROC=0.90,
p<0.0001, >10 kPa, Se= 23.8%, Sp=98.7%) and 2D-SWE.5CI
(AUROC=0.84, p<0.0001, >9.9 kPa, Se=33.3%, Sp=96.7%), p=0.10.
The cut off values for predicting different stages of fibrosis ranged
from 6.3-7.3 kPa for F2, 7.6-8.8 kPa for F3 and 9.9-10.3 for F4.
Conclusions: The performance of the evaluated 2D SWE techniques
for liver fibrosis assessment was similar.

Keywords: Liver elastography, 2D-SWE tehniques,Chronic liver
disease.
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Objectives: Ultrasound (US) based elastographic techniques have
become in the last years reliable tools for predicting the severity of
liver fibrosis in chronic hepatopathies. Usually, they are integrated
with high-end US machines but recently they also became available in
medium-range ones. The aim of this study was to present the normal
liver stiffness (LS) values obtained using 2 different ultrasound
machines (one high-end and one medium-range) as well as 3 different
probes

Materials: We evaluated LS using shear wave elastography (SWE)
methods, both point SWE (p-SWE) and 2DSWE, integrated with 2
ultrasound machines: Siemens Sequoia, using the 5C1, DAX and 4V1
probes and Siemens Juniper using 5C1 probe. Patients without known
liver pathology, with a normal US examination aged 26 — 76 years
were included. All patients underwent conventional ultrasound exami-
nation, and transient elastography (TE) measurements were performed
as a reference method for fibrosis severity assessment. Patients with LS
values higher than 7kPa were excluded (considered to have at least sig-
nificant fibrosis). We made 10 measurements by each probe, using
each elastography technique available and median values were
calculated

Results: Conventional US and TE were performed in 66 patients with-
out known liver pathology. After applying the exclusion criteria, 50
patients remained (mean age — 50.88 years, mean BMI - 29.09 kg/
m?2). The mean LS value by p-SWE using Siemens Juniper with the
5CI1 probe was 3.02 £ 0.84 kPa, significantly lower than TE 4.84 +
1.08kPa (p < 0.005). The mean value using p-SWE Siemens Sequoia
with the 5C1, DAX and 4V1 probes were 3.29 + 0.74 kPa, 2.96 +
0.6kPa and 3.09 £ 0.71 kPa, all significantly lower than TE (p <
0.005). 2D SWE measurements were made using the Siemens Sequoia
with the 5C1 probe and the DAX probe, with mean LS values of 2.66
£ 0.75 kPa and 2.8 + 0.99 kPa, these values were also significantly
lower than those obtained by TE. A comparison was made between all
the probes both using 2DSWE and p-SWE, no significant differences
were found (p > 0.05).

Conclusions: In healthy individuals, average liver stiffness values by
Siemens Juniper point SWE (5C1 probe) as well as by Siemens
Sequoia using 2DSWE (5C1, DAX probes) and point SWE (5CI,
DAX and 4V1 probes) ranged between 2.66 kPa and 3.09 kPa and
were significantly lower as compared to TE. No significant differences
were found when comparing point and 2DSWE measurements with the
two systems among different probes.

Keywords: Liver elasticity, P-SWE, 2DSWE, Transient elastography,.
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Objectives: Non-invasive ultrasound-based techniques for liver stiff-
ness assessment (LS) were developed as an alternative to liver biopsy.
Transient Elastography (TE) is the first method validated by several
guidelines and other new methods were developed recently. The aim


pmid:21146892

Abstracts S31

of this study was to evaluate the performance of two point Shear Waves
Elastography (pSWE) techniques implemented in the same ultrasound
system for liver stiffness assessment, using TE as reference.

Materials: A prospective study was conducted, in which 271 consecu-
tive patients with or without previously diagnosed liver disease were
included. LS was evaluated by point Shear Wave Elastography (pSWE
and Auto pSWE) implemented on Siemens ACUSON Sequoia system
(Deep Abdominal Transducer-DAX) and by TE using FibroScan Com-
pact M 530 system (M and XL probes).For Auto pSWE, 15 measure-
ments/values are automatically obtained in a single evaluation and the
median and IQR are calculated. For p-SWE and TE, reliable measure-
ments were defined as the median value of 10 measurements with IQR/
M<0.3 for all probes. For significant fibrosis, a cut-off value by TE of
7 kPa was used, and for liver cirrhosis 12 kPa [1].

Results: Valid LSM were obtained in all 271 (100%) patients using
both elastographic methods. A very good positive correlation was
found between the LS values obtained by TE and both Auto pSWE and
pSWE: r=0.78, p<0.0001; and between Auto pSWE and p-SWE:
r=0.92, p<0.0001. The best pSWE and Auto pSWE cut-off value for
significant fibrosis (F>2) was 5.1 kPa (p-SWE: AUC- 0.81; Se-58.3%;
Sp-94.6%; PPV-83.1%; NPV-83.5%; Auto pSWE: AUC- 0.82; Se-
63.1%; Sp-90.4%; PPV-76.8%; NPV-84.4%) and for liver cirrhosis
(F4) was 6.7 kPa (p-SWE: AUC- 0.92; Se-73.8%; Sp-94.3%; PPV-
83.8%; NPV-95.3%; Auto pSWE: AUC- 0.93; Se-78.5%; Sp-97.8%;
PPV-86.8%; NPV-96.1%).

Conclusions: The two techniques, pSWE and Auto pSWE have very
good correlations with TE and similar performance for predicting sig-
nificant fibrosis and liver cirrhosis in a mixed cohort of patients.
Keywords: liver fibrosis, elastography, point shearwave.
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Objectives: Liver fibrosis is a progressive process leading to liver cir-
rhosis. Several non-invasive elastography techniques were developed
in order to perform liver stiffness measurements (LS). The aim of this
study was to evaluate the performance and feasibility of 2D-Shear
Wave Elastography (2D-SWE) for liver fibrosis (LF) assessment using
Transient Elastography (TE) as the reference method.

Materials: 67 subjects were included, 65% (44/67) male, mean age
55.6 £ 13.2, in which LS was evaluated in the same session by TE
(FibroScan Compact M 530) and 2D-SWE (Samsung-Medison RS85).
Reliable LS measurements were defined for TE the median value of 10
measurements with an IQR/M<30%, while for 2D-SWE the median
value of 10 measurements, with a reliability measurement index
(RMI)> 0.5 and IQR/M <30%. For classification of LF severity we
used TE as reference method with cut-off value > 7 kPa for at least sig-
nificant liver fibrosis [1].

Results: Reliable measurements by TE and 2D-SWE were obtained in
all 67 cases. A strong correlation was found between 2D-SWE and TE,
r=0.83. The best cut-off value for 2D-SWE in identifying at least sig-
nificant fibrosis (F>2) was >7 kPa [AUROC=0091, 95% CI
(0.82;0.97), p<0.0001, Se=81.8%, Sp=80.0%, PPV=66.7%,
NPV=90.0%].

Conclusions: 2D-SWE is a feasible method for assessing liver fibrosis,
that strongly correlates with TE results.
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Objectives: Several noninvasive biological scores were developed to
predict liver fibrosis (LF) in patients with non-alcoholic fatty liver dis-
ease (NAFLD). We aimed to assess the correlation between AST to
Platelet Ratio Index (APRI), Fibrosis 4 (FIB-4) Index and BARD score
vs. Transient Elastography (TE), in a group of NAFLD patients.
Materials: We conducted a prospective study, which included 74
patients with NAFLD, (mean age 54.5 £ 11.6 years, 49.4% female).
All patients were evaluated clinically (Body mass index- BMI, waist
circumference), by serum markers (aspartate transaminase-AST, ala-
nine aminotransferase -ALT, platelets count, gamma glutamyl transfer-
ases- GGT, triglycerides), as well as by TE (FibroScan Compact M
530). Based on specific formulas, we calculated APRI, FIB-4 index
and, BARD, scores [1]. To discriminate advanced fibrosis (F>3) by
means of TE, we used the cut-off value of 9.7 kPa [2].

Results: Out of 74 patients with NAFLD, 10.8% (8/74) patients had
advanced fibrosis based on TE measurements. Using APRI cut-off <2
(100% patients) to rule out advanced fibrosis, we found a NPV of
91.7%. A weak, but significant correlation between liver stiffness (LS)
assessed by TE and APRI score was found (r=0.31, p<0.0001). Using
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FIB-4 cut-off <2.6 to rule out advanced fibrosis (91.2% - 68/74
patients), we found out a NPV of 92.8%. FIB-4 score was weakly cor-
related to TE measurements, but statistically significant (r=0.20 ,
p=0.006). Regarding BARD score, 36.4% (27/74) of patients had a
BARD score <2, used to rule out advanced fibrosis, with a NPV of
100%.

Conclusions: APRI, BARD and FIB-4 can rule out advanced fibrosis.
These simple scores could be the basis for evaluation on LF in order to
evaluate the need for further investigations

Keywords: Non-alcoholic fatty liver disease, Liver fibrosis.Non-inva-
sive biological scores: APRI, FIB-4, BARD.
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Objectives: Alcoholic liver disease (ALD) and Non-alcoholic fatty
liver disease (NAFLD) are becoming the most common causes of
chronic liver diseases and the leading causes of liver transplantation.
Developing non-invasive methods for liver fibrosis and steatosis
assessment are needed in these patients. In addition to Transient Elas-
tography (TE), new methods were developed.

Aim: to evaluate and compare the performance of two point shear
wave elastography techniques (pSWE and Auto pSWE) for the assess-
ment of fibrosis and of Ultrasound Derived Fat Fraction (UDFF) for
the assessment of steatosis, in patients with NAFLD and ALD using
TE with Controlled Attenuation Parameter (CAP) as a reference
methods.

Materials: A prospective study was conducted in which 166 consecu-
tive patients with previously diagnosed ALD and NAFLD were
included. All were evaluated in the same session by pSWE, Auto
pSWE and UDFF, implemented in a Siemens ACUSON Sequoia sys-
tem, using a Deep Abdominal Transducer (DAX), and by TE with
CAP, implemented in a FibroScan Compact M 530 system (M and XL
probes).

Volume 48, Number S1, 2022

Reliable measurements were defined as the median value of 10
measurements with an IQR/M<0.3. The following TE cut-off values
were used: for significant fibrosis (F>2) - 9 kPa for ALD and 8.2 kPa
for NAFLD [1,2]. For mild (S1) steatosis, the following CAP cut-off
values were used: 268 dB/m for ALD and 294 dB/m for NAFLD [3].
Results: Fibrosis distribution was the following: in the ALD group
F>2 -10% (5/48) patients and F4 -25% (12/48) patients; in the NAFLD
group, F>2 -4.2% (5/118) patients and F4- 6% (7/118) patients. In the
ALD group 50% (24/48) had severe steatosis and in the NAFLD- 39%
(46/118), with no significant differences between the two groups, p-
values >0.05.

The best cut-off values for identifying significant fibrosis (F>2)
with p-SWE and Auto pSWE in ALD patients were: >7 kPa, with
AUC:s (0.94 and 0.90), Se (83.3% and 41.6%), Sp (83.3% and 100%);
in NAFLD patients: >5.2 kPa, AUCs (0.71 and 0.75), Se (40% and
60%), Sp (100% and 96.2%). For the presence of at least mild steatosis,
UDFF cut-off value in ALD patients was >5%, AUC=0.94, Se=96.6%,
Sp=83.3% and in NAFLD patients was >12%, AUC=0.87, Se=78.5%,
Sp=84.2%.

Conclusions: The cut-off values by pPSWE and Auto pSWE for identi-
fying significant fibrosis were >7 kPa in ALD patients and > 5.2 kPa
in NAFLD patients. The cut-off values for UDFF in diagnosing at least
mild steatosis were >5% in ALD patients and >12% in NAFLD
patients.

Keywords: Liver fibrosis, Steatosis, ALD, NAFLD, Auto pSWE,
UDFF.
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Objectives: Variceal hemorrhage (VH) remains the second most fre-
quent decompensating event after ascites in patients with cirrhosis. It is
a life-threatening complication with an overall mortality of each epi-
sode of VH around 15% to 25% at six weeks [1]. Combination therapy
with nonselective beta blockers (NSBBs) and endoscopic band ligation
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(EBL) is recommended to reduce the risk of first episode of bleeding or
rebleeding.

Materials: Eighty patients with cirrhosis and high grade esophageal
varices were enrolled and classified into two groups — patients on pri-
mary and patients on secondary prophylaxis with combination therapy.
All patients received EUS examination with Olympus GF-UE160-AL5
and Aloka ProSound alpha 7 to compare EUS parameters — the size of
esophageal varices, peri-ECV, para-ECV and presence of EUS detect-
able perforant vessels. Independent endoscopic evaluation was per-
formed after each session of EBL.

Results: Approximately 41% of the patient were with viral hepatitis,
29 % with alcoholic liver cirrhosis and the rest with AIH, NASH and
mixed etiology. 38/80 patients were on primary prophylaxis, and 42/80
were on secondary prophylaxis after at least one proven episode of
VH. In the group on primary prophylaxis the mean EUS parameters
were: size of esophageal varices 9.3 mm, para-ECV 4.4 mm, peri-ECV
3.3 mm and presence of detectable perforant vessels in 87.5% of the
cases. In the secondary prophylaxis group, the mean endosonographic
parameters were: size of esophageal varices 10.2 mm, para-ECV
6.4 mm, peri-ECV 4.6 mm, and detectable perforant vessels in 96.3%
of the cases. A statistically significant difference between the groups
was only achieved for para-ECV (p=0.026).

Conclusions: EUS provides valuable data facilitating decision making
in patients with cirrhosis and high-grade esophageal varices. Our study
shows that the sizes of esophageal varices, para-ECV and peri-ECV,
were greater in patients on secondary prophylaxis with a higher per-
centage of detectable perforant vessels and statistically significant dif-
ference for the size of para-ECV. Therefore, the results support
primary prophylaxis with combination therapy, especially in patients
with larger para-ECV.

Keywords: Esophageal varices, EUS, combination therapy.
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THE ROLE OF INTESTINAL ULTRASOUND IN
MONITORING PATIENTS WITH INFLAMMA-

TORY BOWEL DISEASE

Sevastita lordache, Razvan-Cristian Statie, Dan-Nicolae Florescu,
Bogdan-Silviu Ungureanu, Viad lovanescu, Tudorel Ciurea
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Objectives: The treatment targets in patients with inflammatory bowel
disease are to achieve clinical and endoscopic remission and, ideally,
to achieve histological remission. In our study we aimed to evaluate
the usefulness of transabdominal intestinal ultrasound (GIUS) in com-
bination with contrast-enhanced ultrasound (CEUS) and various
inflammatory markers, to monitor patients with inflammatory bowel
disease, to reduce the need for colonoscopy.

Materials: The study included 20 patients, 13 patients with Crohn’s
disease (M / W ratio=1.1/ 1) and 7 patients with ulcerative colitis (M
/ W ratio=1/1.3), with an average age of 32 years. Patients were eval-
uated via GIUS + CEUS, using a Hitachi Arieta ultrasonography sys-
tem with a 7.5 MHz linear transducer. The contrast agent used was
SonoVue. The assessed parameters included: the thickness of the intes-
tinal wall, parietal stratification, Doppler parameters, motility,

lymphnodes and mesenteric fat along to contrast enhancement parame-
ters. Various inflammatory markers such as C-reactive protein, ESR,
fibrinogen, fecal calprotectin, and other acute phase proteins, were
assessed as well.

Results: Most patients presented with moderate or severe disease in
terms of clinical activity (Truelove-Witts score) and the mean severity
index (CDALI, respectively HBI-Harvey-Bradshaw Index) was 241.77
for CDAI, respectively 9 for HBI. Approximately 69% of patients
experienced complete loss of parietal stratification, and hyper-enhance-
ment on CEUS was found in 92.3% of patients. The mean values of the
biological markers were 1314.4 ug / g for fecal calprotectin, 53.53 mm
/'h for ESR, 63.99 mg / L for CRP, 391.89 mg / dL for fibrinogen and
3.26 g/ dL for albumin. Thus, we observe the existence of correlations
between ultrasound parameters (including contrast enhancement
parameters), biological markers and the scores used to assess the sever-
ity of the disease.

Conclusions: GIUS is proving to be a useful investigation for monitor-
ing the severity of the disease and treatment response in patients with
inflammatory bowel disease, but there is a need for further larger and
comprehensive studies.

Keywords: Crohn’s disease, ulcerative colitis, GIUS, CEUS,
monitoring.
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SUCCESS RATES OF LIVER STIFFNESS MEAS-
UREMENTS USING POINT SHEAR-WAVE ELAS-
TOGRAPHY AND 2D SHEAR  WAVE
ELASTOGRAPHY USING DIFFERENT ULTRA-

SOUND PROBES. DOES A NEW BARIATRIC

PROBE INCREASE LIVER STIFFNESS MEAS-
UREMENTS SUCCESS RATES IN OBESE?
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Objectives: To evaluate liver stiffness measurements success rates
(SR) by pSWE and 2D-SWE implemented on different ultrasound
probes from different vendors and evaluate the input on the success
rate of a new bariatric probe (DAX) in obese patients.

Materials: A prospective study was conducted in which liver stiffness
measurements (LSM) were performed in 201 consecutive subjects
(60.1% men, average BMI=28.7 £ 4.9 kg/m2, average age 59 +
18.4 years, 38% obese) with or without chronic hepatopathies evalu-
ated during the same session by point Shear Wave Elastography
(pSWE), 2D Shear Wave Elastography (2D SWE), and Transient Elas-
tography (TE) implemented on the following systems: Siemens ACU-
SON Sequoia (5C-1 convex transducer with pSWE and 2D SWE,
Deep Abdominal Transducer (DAX) with pSWE and 2D SWE, 4V-1
linear transducer with pSWE), Aixplorer Mach 30 (C6-1X convex
transducer with 2D SWE) and FibroScan Compact 530 (M and XL
probes). Reliable LS measurements were defined as the median value
of 10 measurements and an IQR/M <0.3.

Results: Valid LSM were obtained in 99%(199/201) using TE, 99%
(199/201) using 2D SWE (C6-1X), 98.5% (198/201) using 2D SWE
(5C-1), 99%(199/201) using 2D SWE (DAX), 97.5%(196/201) using
PSWE (5C-1), 97.5%(196/201) using pSWE (DAX) and 91.5% (184/
201) using pSWE (4V-1). No significant difference were found
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between the SR of TE, 2D SWE using C6-1X, 5C-1, DAX and pSWE
using C5-1 and DAX (p>0.05. pSWE using the linear probe 4V-1 had
significantly lower SR compared to the other probes (p< 0.001). 38%
(77/201) of subjects were obese. Valid LSM were obtained in 100% of
the obese (77/77) using 2D SWE DAX, in 98.7% (76/77) using TE, 2D
SWE C6-1X, and pSWE DAX, in 97.4% (75/77) using pSWE and 2D
SWE 5C-1 and in 83.1% (64/77) using pSWE 4V-1. No significant dif-
ferences were found between the SR of TE, 2D SWE using C6-1X,
5C-1, DAX and pSWE using C5-1 and DAX in obese subjects
(p>0.05). pSWE using the linear probe 4V-1 had significantly lower
SR compared to the other probes in obese subjects (p<0.001).
Conclusions: 2D SWE and pSWE implemented on convex ultrasound
probes have very high success rates for liver stiffness measurements in
general population and in obese, with no significant differences
between them. pSWE implemented on 4V-1 linear ultrasound probe
has a significantly lower success rate for liver stiffness measurements
compared to pSWE and 2D SWE implemented on convex ultrasound
probes. 2D SWE DAX probe had the highest SR (100%) in obese, with
no significant differences compared to the other 2D SWE and pSWE
implemented on convex ultrasound probes.

Keywords: liver elastography, 2D-Shear Wave Elastography, Point-
Shear Wave Elastography, Transient Elastography.
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LONG-TERM ULTRASOUND FOLLOW-UP IN
PATIENTS WITH SMALL GALLBLADDER
POLYPS

Malene Roland Pedersen, Peter Otto, Soren Rafaelsen
Lillebaelt Hosital, Radiology, Vejle, Denmark

Objectives: The aim of this study was to examine long-term follow-up
growth in gallbladder polyps < 6 mm in size and to explore the risk of
developing gallbladder cancer.

Materials: All patients diagnosed with a gallbladder polyp < 6 mm in
size from 2007 to 2009 [1] were invited to attend a ten-year follow-up
ultrasonography examination at the department of Radiology Vejle
Hospital. Patients that accepted the invitation had an abdominal ultra-
sonography from October 2019 to February 2020. Participation was
voluntary and informed consent was mandatory.

The patients fasted for a minimum of four hours prior to the examina-
tion. The patients were placed in the supine position and, when needed, in
the lateral decubitus position. The Gallbladder were scanned in both longi-
tudinal and transverse planes using the intercostal or subcostal method.

Polyps were identified if the lesion was immobile without acoustic
shadowing. The polyps largest diameter was measured. An increase of
polyp size of 2 mm was considered a significant growth.

Results: A total of 154 patients with previously diagnosed gallbladder
polyps were included, of which 54 (35%) were men and 100 (65%)
women. The median age was 62 years (range: 22-89 years).

Gallbladder polyps were confirmed in 101 out of 154 (65.6%) patients.

A total of 53 (34.4%) of the patients did not have a gallbladder
polyp diagnosed at the ten-year follow-up scan.

Conclusions: This study showed that gallbladder polyps less than
6 mm has a low probability of increasing in size. No cases of gallblad-
der cancer were observed in the included patients.

The need for follow-up in patients with small gallbladder polyps is
still up for debate
Keywords: small gallbladder polyps, sonography, follow-up program.
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A HYBRID MACHINE LEARNING MODEL

BASED ON SEMANTIC INFORMATION CAN
OPTIMIZE TREATMENT DECISION FOR NAIVE

SINGLE 3-5CM HCC PATIENTS

Ping Liang, Wen-Zhen Ding

Department of Interventional Ultrasound, PLA Medical College & 5th
Medical Center of Chinese PLA General Hospital, Department of
Interventional Ultrasound, Beijing, China

Objectives: To build a hybrid machine learning model to recommend
optimized first treatment (Laparoscopic hepatectomy (LH) or Micro-
wave ablation (MWA)) for naive single 3-5cm HCC patients based on
early recurrence (ER, <2 years) probability.

Materials: This retrospective study collected 20 semantic variables of
582 patients (LH:300, MWA:282) from 13 hospitals with at least 24
months follow-up. Both groups were divided into training, validation
and test set, respectively. Five algorithms (Logistics Regression, Ran-
dom Forest, Neural Network, Stochastic Gradient Boosting (SGB) and
eXtreme Gradient Boosting (XGB)) were used for model building.
Model with highest AUC in validation set of LH and MWA was
selected to connect as a hybrid model which made decision based on
ER probability. Model testing was performed in a comprehensive set
composing of LH and MWA test set.

Results: Four variables in each group were selected to build LH and
MWA model, respectively. LH-XGB model (AUC=0.744) and MWA-
SGB (AUC=0.750) model were selected for model building. In com-
prehensive set, a treatment confusion matrix was established based on
recommended and actual treatment. The predicted ER probabilities
were comparable with the actual ER rates for various types of patients
in matrix (p>0.05). ER rate of patients whose actual treatment consis-
tent with recommendation was lower than that of inconsistent patients
(LH:21.2%vs46.2%, p=0.042; MWA:26.3%vs54.1%, p=0.048). By
recommending optimal treatment, hybrid model can significantly
reduce ER probability from 38.2% to 25.6% for overall patients
(p<0.001).

Conclusions: The hybrid model can accurately predict ER probability
of different treatments, and thereby provide reliable evidence to make
optimal treatment decision for patients with single 3-5cm HCC.
Keywords: hepatocellular carcinoma, Laparoscopic hepatectomy,
Microwave ablation, treatment decision.
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STRATIFICATION OF LIVER STEATOSIS BY

THE ATTENUATION COEFFICIENT MEASURE-

MENT (ACM) OF THE HAND-HELD ULTRA-

SOUND DEVICE
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Objectives: Liver steatosis in the population has predominantly meta-
bolic causes and has the features of an epidemic.

The aim is to evaluate the ability to stratify hepatic steatosis by the
attenuation coefficient measurement (ACM) of the hand-held ultra-
sound device (HHUSD) in comparison with magnetic resonance imag-
ing-proton density fat fraction (MRI-PDFF).
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Materials: 28 subjects (average age — 50.13+11.95 years) were exam-
ined by the ACM (dB/cm) and MRI-PDFF (%). B-mode and ACM
were performed on US systems Soneus P7, weight 13 kg (Ultrasign,
Ukraine) by a C1-5 MHz convex probe (HandyUsound initiative). The
duration of the ACM procedure was only 1-3 minutes (on an average
2) due to the simple and intuitive navigation of the region of interest by
the profilogram of attenuation. Preliminary training of doctors was car-
ried out on a multimodal handmade US steatophantom. MRI-PDFF as
reference method were performed on Toshiba Titan 1.5 Canon systems
with US simultaneously.

Results: MRI-PDFF was used to determine the degree of steatosis. The
median values, 25th and 75th percentiles of MRI-PDFF were as fol-
lows: S1-7,11 (4,7 —9,09); S2 - 15,18 (12,25 — 16,54) and S3 - 21,11
(18,73 — 23,88). For ACM: SI - 2,25 (2,18 — 2,49); S2 - 2,77 (2,39 —
2,94) and S3 - 2,85 dB/cm (2,62 — 2,99). Correlation ACM and MRI-
PDFF was r=0.709 (p<0.001).

Conclusions: 1. The attenuation coefficient measurement (ACM) and
MRI-PDFF are strongly correlate. 2.Stratification of liver steatosis by
ACM of the hand-held ultrasound device can be usefull for the goal of
screening non-alcoholic fatty liver disease (NAFLD). 3. The ACM is
easily performed by the HHUSD and the ACM duration is no more
than 2 minutes.

Keywords: ultrasound, liver steatosis, attenuation coefficient mea-
surement, AC, non-alcoholic fatty liver disease, MRI-PDFF.
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ABLATION COMBINED WITH SYSTEMIC
TREATMENT FOR COLORECTAL LIVER
OLIGO-METASTASES: WHAT’S THE OPTIMAL
SEQUENCING?

Jianming Li
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Objectives: Thermal ablation combined with systemic therapy has
been approved effective in colorectal liver oligo-metastases (CLOM)
with favorable tolerance, while the optimal sequence of thermal abla-
tion and systemic therapy has not been clarified. Aimed to compare the
long-term results between thermal ablation plus peri-ablation first-line
systemic therapy (SAS) and thermal ablation plus post-ablation sys-
temic therapy (AS) for CLOM.

Materials: From October 2009 to December 2020, 543 patients with
CLOM from 9 hospitals were enrolled in this retrospective cohort
study. The crude analysis, multivariable analysis and inverse-probabil-
ity-weighted were used to analyses eligible cases between the two
groups (SAS, n=322 and AS, n=118). Propensity score matching
(PSM) and adjusted propensity score model were used to balance
between the two groups (n =108 in each matched group).

Results: In the crude analysis, the 5-year PFS was 21.3% (95% confi-
dence interval (CI) 16.0%-28.3%) and 41.3% (95% CI 33.1%-51.5%)
in SAS and AS group during 7.8 years of median follow-up (hazard
ratio (HR) 0.62, P=0.001), respectively. The 5-year OS was 56.4%
(95% CI 49.3%-64.8%) and 61.7% (CI 51.4%-74.1%) in SAS and AS
group (HR 0.79, P=0.217). After the PSM, the 5-year PFS was 25.0%
(CI 17.7%-35.4%) and 42.7% (CI 34.1%-53.4%) in SAS and AS group
(HR 0.60, P=0.005), respectively. The 5-year OS was 64.1% (CI
53.7%-76.4%) and 60.7% (CI 49.9%-73.9%) in SAS and AS group
(HR 0.96, P=0.879). There were no differences in ablative complica-
tion (5.9% and 8.5%, P=0.335) and adverse events (12.4% and 10.2%,
P=0.517) between SAS and AS group.

Conclusions: Our findings approve that thermal ablation plus post-
ablation systemic therapy can benefit CLOM patients with better PFS,

which could provide an additional reference for making clinical
decisions.

Keywords: Thermal ablation, Systemic therapy, Liver metastases,
Colorectal cancer, Overall survival, Progression-free survival.
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DYNAMICS OF PORTAL VEIN VELOCITY — A
POTENTIALLY USEFUL TOOL FOR DETECTING
CLINCALLY SILENT TIPS DYSFUNCTION

Rares Craciun, Andreea Fodor, Oana Nicoara-Farcau, Petra Fischer,
Ingrid Iuhasz, Zeno Sparchez, Horia Stefanescu, Bogdan Procopet
"Prof. Dr. O. Fodor" Regional Institute of Gastroenterology and
Hepatology, Hepatology Unit, Cluj-Napoca, Romania

Objectives: Background: The role of ultrasound (US) surveillance for
transjugular intrahepatic portosystemic shunt (TIPS) dysfunction has
long been a matter of debate, and clear-cut criteria have yet to be con-
ventionally defined.

Aim: To evaluate the role of US parameters in detecting hemodynamic
TIPS dysfunction in the absence of clinical signs of decompensation.
Materials: We included all the patients treated with TIPS for portal
hypertension-related complications who had a scheduled TIPS revision
within the first six weeks after the procedure, irrespective of the clinical
and US variables. Clinical TIPS dysfunction (CD) was defined as the
recurrence of variceal bleeding or inadequate control of ascites. Hemody-
namic TIPS dysfunction (HD) was defined by a PPG exceeding ten
mmHg at the first revision. Thus, we have comparatively analyzed the
US parameters of 86 patients at TIPS placement and first TIPS revision.
Results: Recurrent variceal bleeding was the main indication for TIPS
in 72 patients (83.7%). While 14 patients (16.3%) had intractable asci-
tes as the main TIPS indication, 51 patients (59.3%) had ascites prior
to TIPS. The rate of CD at the first revision was 2.7% (n=2/72) for vari-
ceal bleeding and 33% (n=17/51) for inadequate control of ascites. HD
occurred in 44 cases (51.2%). Among the patients with CD for inade-
quate control of ascites, 13 also had HD. Patients with HD had a signif-
icantly lower PVV when compared to patients with a revision PPG
below ten mmHg (36 + 14.7 cm/s vs. 45.7 = 19.2 cm/s, p=0.008).
However, the discriminative capabilities of PVV in detecting HD were
modest, with an AUROC of 0.655 for a cut-off value of 30.5 cm/s.
Patients with HD also had a significant decrease in PVV at the first
revision (-5.4 £ 20 cm/s), compared o patients without HD, which
more frequently had an increase in PVV (+6.1 £ 20.9 cm/s), p=0.01.
Conclusions: Patients with hemodynamic TIPS dysfunction had a sig-
nificantly lower PVV and have shown a decreasing PVV compared to
the baseline value. A low or decreasing PVV might be sufficient to
prompt hepatic catheterization in the absence of clinical recurrence,
given the substantially higher rate of clinically silent HD.

Keywords: Portal Hypertension, Transjugular Intrahepatic Portosyste-
mic Shunt, Doppler Ultrasonography, Vascular Ultrasonography.
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COMPLEX ULTRASOUND EXAMINATION IN

THE DIAGNOSIS OF EARLY FORMS OF
HEPATIC STEATOSIS
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Nicolae Bodrug'
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? Medical Centre ,,TerraMed” Chisinau

The goal: Assessing the possibilities of complex ultrasound in the
early diagnosis of hepatic steatosis.
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Materials and methods: 164 patients aged 22 to 78 years (mean 56 +
3 years) with suspected hepatic steatosis were examined. B-mode ultra-
sound, shear wave elastography (ESW), laboratory diagnosis were
used: FibroTest, SteatoTest; ELISA for hepatitis B and C. The exami-
nation was performed on a Philips Affiniti 70 ultrasound, in grayscale
and shear wave elastography using a 1-6 MHz convex probe and a 2-
10 MHz linear probe. Grayscale ultrasound determined hepatic steato-
sis based on increased liver size, increased parenchymal echogenicity,
and distal attenuation of the echo signal, rounding of the liver edges,
and attenuation of the vascular pattern. The results of ecoelastography
were interpreted based on quantitative and qualitative indicators of
color mapping.

Results: According to SteatoTest, hepatic steatosis was present in 91%
of patients (n=151). According to the results of module B ultrasound,
steatosis was detected in 85% of patients (n = 140). In shear ultrasound
mode, liver parenchyma stiffness indicators were increased in 90% of
patients (n = 148) and ranged from 5.7-9.7 kPa to an average of 7.5 kPa
in the remaining 10%. (n=17) patients, the stiffness indicators were
within normal values in the range 3.1-5.7 kPa with an average value of
4.3 kPa.

The sensitivity of the parameters of ultrasound in gray tones in the
diagnosis of steatosis was 93.3%, specificity - 100%, the predictive
value of a positive test - 100%, the predictive value of a negative test -
58.3%, accuracy - 93.9 %. The sensitivity of ultrasound shear wave
ultrasound in the diagnosis of steatosis was 98.6%, the specificity was
100%, the predictive value of a positive test was 100%, the predictive
value of a negative test was 87.4 % and the accuracy was 98.6%.
Conclusion: Reliability estimates show that shear wave elastography
technology can be used for early diagnosis of steatosis, as in only 1.3%
of cases it will lead to an incorrect assessment of the condition of the
liver parenchyma.
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UTILIZATION OF SONOGRAPHIC QUANTITA-

TIVE TECHNIQUES FOR DETECTION OF STEA-

TOSIS IN PATIENTS WITH NONALCOHOLIC
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Objectives: The aim of this study was to determine the cut-off values
of sonographic attenuation (TAI) and scatter-distribution (TSI) coeffi-
cients and analyze parameters of sensitivity (S) and specificity (Sp) of
TAI and TSI in detection of steatosis in patients from Nothern Cauca-
sus region with nonalcoholic fatty liver disease (NAFLD).

Materials: The presence of steatosis in patients with NAFLD was
determined according to clinical, laboratory and ultrasound data (B-
mode Hamaguchi’s scoring system). 22 subjects (male 9, mean age
46.7 years (95% CI: 40.7-52.7)) without clinical, laboratory and sono-
graphic signs of steatosis (1-st group) and 19 subjects (male 11, mean
age 56.0 years (95% CI: 49.2-62.8)) with steatosis signs (2-d group)
underwent ultrasonographic exam with utilization of ultrasound quanti-
tative techniques and evaluation of TAI and TSI (scanner RS 85, Sam-
sung Medison, convex probe CA1-7A). To obtain attenuation and
scatter-distribution coefficients we used right intercostal approach and
placed standard fan-shaped region of interest (ROI) near the level of
the hepatic hilum during calm breathing at phase of inspiration. 3 data
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acquisitions at the same location of ROI in the right lobe were per-
formed consistently and mean value of the coefficients were calculated.
Receiver-operating characteristic analysis (ROC) was used and cut-off
values of TAI and TSI, S, Sp, area under the curve (AUC) in identifica-
tion of steatosis were determined.

Results: Mean values of TAI in 1-st and 2-d groups were 0.57 (95% CI
0.54-0.60) and 0.78 (95% CI: 0.72-0.84) dB/cm/MHz (p= 0.003) and
of TSI - 80.1 (95% CI: 76.4-83.9) and 98.6 (95% CI: 96.7-100.6) (p <
0.0001), respectively. The cut-off values of TAI (> 0.64) and TSI (>
0.92) differentiated subjects of 1-st from 2-d group with S of 94.7%
and 94.7% and Sp of 90.9% and 86.4%, respectively. AUC parameter
in both cases was equal to 0.984.

Conclusions: Sonographic attenuation (TAI) and scatter-distribution
(TSI) coefficients are effective in detection of steatosis in patients with
NAFLD. The cut-off values of TAI and TSI in detection of steatosis
for ultrasound machine RS 85 and subjects from Northern Caucasus
region were determined.

Keywords: Nonalcoholic fatty liver disease (NAFLD), steatosis,
sonographic attenuation (TAI) and scatter-distribution (TSI)
coefficients.
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Objectives: Fatty liver diseases are increasing worldwide, and among
them, nonalcoholic steatohepatitis may cause irreversible progression
of fibrosis, and follow-up is important clinically. Here we evaluate a
new mouse model of fatty liver disease by ultrasonography. A methio-
nine/choline deficient diet was developed as a model for steatohepati-
tis, but weight loss is observed in this model. To improve this, a
choline deficient L-amino acid diet was developed. The disadvantages
were that it took as long as 20 weeks and fibrosis was mild. We estab-
lished a dietary model of fatty liver disease in a short period by
using choline deficient, L-amino acid defined and high fat diet [1].
Materials: C57BL/6 mice, 6-week-old males were fasted for 18 hours
and then administered choline deficient, L-amino acid defined and high
fat diet and 10% sucrose water for 3 days. After percutaneous ultraso-
nography was performed to confirm fatty liver, the blood was collected
from the inferior vena cava, and the liver was removed under general
anesthesia. Gene expression analysis and histopathological analysis
were performed.

Results: Liver weight increased. Blood tests revealed that liver
enzymes were significantly elevated, causing hepatocellular injury.
Gene expression analysis showed an increase in inflammatory cyto-
kines. Histopathological analysis showed lipid droplets, ballooning and
fibrosis.

Conclusions: This model fed with choline deficient, L-amino acid
defined and high fat diet and 10% sucrose water can induce fatty liver
disease in a short period of time, and ultrasonography is a useful
modality.

Keywords: ultrasonography, fatty liver.
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Introduction: Non-invasive elastography-based and biochemical
approaches have been evaluated for diagnosing high-risk esophageal
varices (HRV). Here we aimed to validate diagnostic performance of
several available non-invasive methods for HRV among the patients
with compensated advanced chronic liver disease (cACLD).

Material and methods: Retrospective analysis of patients who under-
went liver stiffness measurement (LSM) by transient elastography
(TE) in a single centre over the 5-year period, with available results of
esophagogastroduodenoscopy (EGD). Only patients with suspicion of
cACLD as defined by LSM>10 kPa, with no previous decompensation
were included in the final analysis. Original and expanded Baveno VI
criteria (B6C), Controlled attenuation parameter (CAP), Platelets count
(P1t), APRI, FIB4 index, and MELD score were evaluated against the
results of EGD that served as the reference method.

Results: Of 861 patients with available results of LSM and EGD, 73
had LSM>10 kPa and EGD performed within 3 months (median age
62 years, 80.8% (59/73) males, 74% (54/73) alcoholic/non-alcoholic
fatty liver disease, 21/73 (28.8%) with HRV). In multivariate logistic
regression analysis only LSM and platelets were independently associ-
ated with HRV. The best performing tests for ruling-out HRV (% of
spared EGD; % of missed HRV) were respectively: LSM<20 kPa
(53.4%; 0%), B6C (38%; 0%), Expanded B6C (47.9%; 4.8%);
Plt>214 (21.9%; 0%); FIB4<1.8 (21.4%; 0%), APRI<0.34 (12.3%;
0%). CAP, MELD=6 alone or combined with Plt>150 did not show
acceptable performance in our cohort.

Conclusion: The best performing noninvasive algorithms for ruling-
out HRV in our cohort of patients with cACLD are based on LSM,
whereas biochemical tests might also be used, but with lower number
of potentially spared endocopies.

Keywords: Portal hypertension, Cirrhosis, Esophageal varices, Non-
invasive tests, Diagnosis.
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Objectives: Nonalcoholic fatty liver disease (NAFLD) is associated
with increased risk of cardiovascular disease while flow mediated dila-
tion (FMD) is an independent predictor of future cardiovascular events
and death. The aim of this study is to evaluate endothelial dysfunction
measured by flow mediated dilation in patients with nonalcoholic fatty
liver disease and low cardiovascular risk (CV risk).

Materials: This observational case-control study was designed to evaluate
endothelial function in patients with documented NAFLD and low CV risk
by assessing the FMD of the brachial artery. The study included 54 patients
over 40 years of age, divided in two groups: 34 patients with NAFLD and a
control group of 22 individuals without NAFLD. Exclusion criteria were
diabetes mellitus type 2, history of cardiovascular, cerebrovascular or
peripheral vascular disease, viral hepatitis, chronic liver disease, significant
alcohol consumption, smoking, uncontrolled hypertension, body mass
index > 40 kg/m?. NAFLD was diagnosed by ultrasound (bright liver with
posterior attenuation) and quantified by Controlled attenuation parameter
(CAP) implemented on the FibroScan device. FMD of the brachial artery
was evaluated using B mode vascular ultrasound, measuring the maximum
percentage variation of the brachial artery diameter before and after a 5-
minute occlusion of the forearm blood flow induced by inflation and defla-
tion of a proximal upper arm cuff. All patients underwent B-mode ultra-
sound, CAP and FMD assessment.

Results: There were no significant differences between the two groups
regarding age, gender and CV risk (assessed by SCORE risk calcula-
tor). FMD was significantly lower in the NAFLD group as compared to
the control group (8.7+7.8% vs 11.54+6.5%, p=0.007). CAP was
306,1£38,7 dB/m in the NAFDL patients and 194,8£31,5 in the con-
trol group. In a multivariable regression analysis, we found that the
severity of steatosis (evaluated by CAP) was independently associated
with FMD ($=-0,44, p=0,022).

Conclusions: Endothelial dysfunction is associated with nonalcoholic
fatty liver disease in patients with low cardiovascular risk.

Keywords: flow mediated dilation, endothelial dysfunction, nonalco-
holic fatty liver disease, controlled attenuation parameter.
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Objectives: Treatment of simple post-traumatic, overload and sports
injuries in GP’s surgery. Films from tests and injections of plasma
fractions.
Materials: Using an 8-20 Mhz head ultrasound device, the author in
the GP’s office introduces plasma fractions such as IPRF to the sites of
tendon, muscle and ligament damage.

Very frequent post-traumatic interventions and the availability of
simple and inexpensive high-frequency heads of ultrasound devices
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from 10-20Mhz allow to depict damage of the smallest areas. Most fre-
quently injuries to the anterior fibula ligament, tennis elbow, golfer’s
elbow, damage to the rotator ring, overload of the sinewy goose’s foot.

Plasma administered under the control of the ultrasound head is
fixed on an electronic medium using the CINE loop and given to the
patient together with the description of the procedure.

Results: As a result of the treatment, in about 70% of younger patients
we obtain an improvement after the first injection, the treatment is
slightly less effective in the older population. After a few weeks we
can repeat the injections, which brings further relief to the patients;
after the third injection, if there is no improvement, the treatment is
considered pointless.

Conclusions: The method of treatment with centrifuged plasma frac-
tions is extremely safe, harmless, free of side effects, simple and cheap.
However, a good knowledge of anatomy, a certain hand and a mini-
mum of 12-14 Mhz linear heads are required. As well as centrifuges in
where you can set the appropriate parameters.

For some this method may look complicated, for little clinics it
could be an interesting solution to many cases. Administering plasma
fraction to muscles, tendons and ligaments is a relatively simple, inex-
pensive and safe procedure. However, the head of the ultrasound must
be in the hand of an experienced doctor.

Keywords: Iprf, aprf, plasma fractions,.
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Objectives: Ultrasonographic characteristics of the anterolateral liga-
ment (ALL), recently described anatomical structure, are essential to
have a starting point in its injury diagnostics.
Materials: We studied forty-seven volunteers without a history of inju-
ries of the knee joints (94 knee joints) with a multi-frequency linear
sensor Philips HD-11 XE NeUSD0874946.
Results: The ALL was visualized in all 94 knee joints. ALL looked
like an anisotropic fibrillar structure and seemed to be symmetrical in
93.62% of patients. However, we were able to assess the integrity of
the ALL in only 82.98% of the knee joints without a history of injuries.

The minimum thickness of ALL was always in its meniscal part and
came up to 1.43 &+ 0.54 mm (range 0.6 - 2.5 mm), the thickest part was
the area of attachment to the tibia - 3.26 £ 0.47 mm (range 1.9 - 4.1
mm), the width of the tibial ALL attachment was 12.83 4+ 2.64 mm
(range 7.0 - 17.2 mm). The thickness of the ALL femoral attachment
was difficult to estimate in most cases due to the braiding of the ALL
and fibular collateral ligament fibers together. It was about 3.6-4.2 mm,
but the boundaries were often indistinct. So we can‘t precisely measure
this parameter in most patients.

We could visualize the tibial and meniscal portion in 100%, femoral
- in 95.74%, menisco-tibial - in only 4.26%. There is a violation of the
cortical layer integrity at the site of the tibial ALL attachment in at
least one knee joint in 25.53% of patients without a history of injuries.
So it can‘t be the evidence of Segond fracture in case of the absence of
the other signs of injury, as previous researchers suggested.
Conclusions: Ultrasonographically, the ALL looks identical on both
knee joints in 93.62% of patients, which allows the contralateral knee
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joint to be a reference for comparison for the injured ALL. Ultrasono-
graphic signs of the cortical layer discontinuity at the site of the tibial
ALL attachment are not an indisputable symptom of Segond fracture
in case of their isolated detection.

Keywords: anterolateral ligament, ALL, Segond fracture.
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Objectives: Plantar fasciitis(PF) is the most common cause of heel
pain(10% cases) induced by repetitive microtrauma [1]. Spondyloarthr-
opathy(SpA) is frequently associated with PF[2]. Ultrasound(US) was
found to be an accurate tool compared to MRI in the diagnosis of PF.
The most common outcome measure used in major articles was the
plantar fascia thickness (at the site of calcaneal insertion) measured by
ultrasound ranging from 4.2+1.1 mm to 6.6741.53 mm for all system-
atically reviewed groups, using any thickness above 4.0 mm as a posi-
tive result [3]. Other evaluated US features are echogenicity, the
presence of bony spurs or perifascial fluid, vascularity of the plantar
fascia.

Materials: The study included 50 patients with active(BASDAI>4,
DAS28>3,2) SpA(Ankylosing Spondylitis(AS), Psoriatic Arthritis
(PsA)). Clinical assessment of plantar fascia included its palpation for
pain(yes/no), the non-dominant side was tested. One experienced
sonographer performed examinations using a diagnostic US system
(CANON TUS-AI800) equipped with a linear transducer of 14 MHz.
B mode scale evaluated enthesophytes, entheseal thickness, hypoecho-
genicity of the enthesis, bony erosions; Doppler modalities (Power
Doppler and Superb Microvascular Imaging(SMI)) - vascularity detec-
tion at the entheseal site. Statistical analyses were conducted using the
R studio package and P<0.05 was considered significant.

Results: The total number of participants/entheses is 50. Women-26
(52%). The mean age was 49.76£11.41(SD) [95% CI 46.51;53.0]
years. BMI, kg/m2 28.88+5.76(SD)[95% CI 27.24; 30.52]. Psoriatic
arthritis forms 72%. Plantar fascia enthesis was painful 13 (26%). PF
thickness 4.7£1.2(SD)[95% CI 4.43; 5.12] p<0.05. PF thickness
exceeds the standard rate > 4 mm of 70% of cases. The US revealed
other abnormalities: hypoechoic enthesis in 24(48%), entesophyte in 4
(8%), bony erosion in 4(8%). Both US features hypoechogenicity and
PF thickness are detected in 40% entheses, p<0.05. There was no sig-
nificant correlation between PF thickness and age, BMI. The vascular-
ity in the entheseal site with both Doppler modalities was not detected.
Conclusions: B mode sonographic features(entheseal thickening,
hypoechogenicity) are most associated with PF. PF mean thickness
was found to be more than 4 mm in most patients with SpA and is com-
monly asymptomatic or masked by the treatment. Evaluation of vascu-
larity does not provide any additional information for setting the
diagnosis.

Keywords: plantar fasciitis, plantar fascia enthesitis, high-end ultra-
sound, spondyloarthropathy.
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Objectives: Evaluation of synovial thickness(ST) and vascularity by ultra-
sound(US) is used to assess the extent of synovitis [1,2]. As a standard, the
maximal diameter of the synovium is usually measured in the suprapatellar
longitudinal axis. New Doppler modality - superb microvascular imaging
mode(SMI) demonstrates a greater sensitivity in evaluating synovitis than
conventional power Doppler(PD)[3,4]. Today’s knowledge about the value
of SMI for the evaluation of large joints is limited.

Materials: We present pictorial case series of three patients diagnosed
with active(DAS28(ESR)>5) inflammatory arthritis with knee joint
synovitis (painful and swollen joint). The attention is focused on the
interpretation of US images from the SMI aspect, compared to PD. A
diagnostic ultrasound system(CANON TUS-AI800) equipped with a
linear transducer of 14 MHz was used to measure the maximal ST(in
millimeters) in the longitudinal, transverse(lateral/medial) planes of
the suprapatellar bursa in a standard manner according to the OMER-
ACT [5]. PD and SMI signals observed in the synovial membrane were
scored using a semi-quantitative grading system, from 0 to 3(0=absent,
1=mild, 2=moderate, 3=severe) [6].

Results: Case 1 51-year-old woman with rheumatoid arthritis of
17 years, Case 2 65-year-old woman with psoriatic arthritis of 8 years,
and Case 3 62-year-old woman with rtheumatoid arthritis of 17 years.
Accordingly, diameter of ST in the suprapatellar longitudinal axis: 1.5;
0; 3; transverse medial: 2.61; 0; 4.29, and lateral: 3.64; 2.16; 6.3 planes.
Vascularity of thickest synovia was observed(PD vs. colorSMI, mono-
chromeSMI): suprapatellar longitudinal: 0 vs.1,1; 0 vs. 0,0; 0 vs.0,1;
transverse medial: 1 vs. 2,3; 0 vs. 0,0; 1 vs. 3,3; transverse lateral: 1 vs.
3,3; 0 vs. 2,2; 1 vs. 3,3 planes. ST diameter is higher on the lateral side
compared to other planes. All parts of the quadriceps muscle create the
pressure for the suprapatellar bursa longitudinally and push the excess
of synovia to sides. Both SMI modes distinguish the thickest synovia
dimension more precisely.

Conclusions: High-end US with SMI technique adds a new perspective
in measuring ST and pathological vascularity. Supprapatellar bursa has
to be checked in all planes for measuring ST. It might be useful for
studies of knee joint synovial abnormalities.

Keywords: synovial thickness, Doppler modality, superb microvascu-
lar imaging, high-end ultrasound.
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Objectives: Rheumatoid arthritis (RA) is the most prevalent chronic
inflammatory joint disease, and it is responsible for structural damage.

Ultrasound (US) changes in early RA are considered as one of the

ways of predicting disease outcomes too.
Materials: 61 RA pts, mean age 50,0 [38,0; 59,0] yrs, mean disease
duration 7 [4; 20] months were treated with MTX and biologics accord-
ing to Treat-To-Target concept. Among them 40 patients with early
RA, mean age 51,0 [43,0; 60,0], disease duration 5 [3; 6,5] months.

The wrist, MCP2 and MCP3, PIP2 and PIP3 joints, as well as MTP2
and MTP5 joints of the clinically dominant side were examined by
ultrasound (US).

Hands and feet US with gray scale (GS), power Doppler (PD) and
destructive changes (erosion), according to the criteria of OMERACT,
were analyzed before initiation of treatment and in 3, 6, 9 and 12
months after. A binary scoring system (presence/absence of erosions)
of the joints examined was used. Radiographs were obtained at base-
line, at 12 months, 4 years and 7 years, radiographic changes were
assessed using Sharp/van der Heijde modified scoring method. Radio-
graphic progression was documented based on Sharp/Van der Heijde
modified score changes during the follow up.

Results: RA progression by 4 years FUP was identified in 36% (22 p)
of pts, by 7 years FUP was identified in 69% (42 p) of pts.

During the 7 years FUP 42 of 61 patients had radiographic progres-
sion: the count of erosion increased from 0 [0; 3] to 3 [1; 11]. At the
same time, on the background of therapy during the first year, a
decrease in ultrasound signs of inflammation was determined according
to the GS and PD: from 6 [4; 9] to 4 [2; 6] p=10.000 and from 2 [1; 6] to
0 [0; 2] p=0.000, respectively, and increase in the number of joints
with erosions (from 1 [0; 2] to 2 [0; 3], p=10.000).
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All pts divided into groups based increase in erosions according to
radiography (Rg +) and without it (Rg-). GS at baseline was signifi-
cantly higher in the group Rg+than in Rg- group (6 [5; 10] and 5 [1;
8], respectively, p=0.04). CRP at 3 months and at 6 months was signifi-
cantly higher in RG+ group than in RG- group (4,15 [1,2; 8,7] and 1,2
[0; 3,5], respectively, p=0.03 and 2,35 [0,8; 10,1] and 0,4 [0; 4,3],
respectively, p=0.025).

Conclusions: Thus, we obtained the first data on the important prog-
nostic role of ultrasound in assessing the progression of early RA in a
prospective seven-year follow-up.

Keywords: rheumatoid arthritis, gray scale, power Doppler, radio-
graphic progression,.
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Objectives: Rheumatoid arthritis (RA) leads to destructive changes
and dysfunction of joints. Ultrasound (US) changes, especially in early
RA, are considered as one of the ways of assessing the course of the
disease and predicting its outcomes.

Objective(s): to identify the features of the course of RA using

imaging methods.
Materials: 85 RA pts, mean age 53,0 [44,0; 61,0] yrs, mean disease
duration 8 [4; 24] months were treated by Treat-To-Target concept.
After first year of therapy management was following real clinical
practice rules until the termination of the study (4 years FUP). The
wrist, MCP2 and MCP3, PIP2, PIP3, MTP2 and MTPS5 joints of the
clinically dominant side were examined by US (gray scale (GS) and
power Doppler (PD). Clinical, laboratory parameters and US examina-
tion was performed at baseline, at Mo 3, 6, 9 and 12. The X-ray was
conducted before treatment, at 12 Mo and in the end of the study.
Structural damage progression was evaluated by change in the Sharp
van der Heijde score (ASHS) between baseline and 4 year.

We categorized pts into 2 groups according to duration of the course
of the disease: 1) early RA (the duration of the disease is less than 12
months), 2) non-early RA (more than 12 months).

Results: 56 early RA pts (66%) and 29 non-early RA pts (34%)
patients presented among the 85 patients with RA.

RA progression by 4 years the follow-up period was identified in 17
pts (30%) of early RA group and in 16 pts (55%) of non-early RA
group.

RA progression by 4 years the follow-up period was identified in
39% of pts.

In non-early RA group the count of erosion at baseline, at 12Mo and
4 years was significantly higher than in early RA group (1 [0; 5] and 0
[0; 2], 2 [0; 6] and 0 [0; 3], 3 [2; 10] and 1 [0; 4], respectively, p=0.03,
p=0.03 and p=0.001 respectively).

Also in non-early RA group the GS at 6 and 12Mo was significantly
higher than in early RA group (5 [3; 8] and 3 [2; 7], 5 [3; 8] and 3 [1;
5], respectively, p=0.02 and p=0.02 respectively).

Conclusions: This study shows the importance of timely therapy in the
development of destructive changes in RA.

Keywords: imaging methods, rheumatoid arthritis, ultrasound, gray
scale, power Doppler, structural damage.

Volume 48, Number S1, 2022
PP 52

ULTRASOUND SIGNS OF JOINT INFLAMMA-
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Objectives: Arthralgia develops in almost half of women with breast
cancer receiving hormonal therapy. However, the nature of this com-
plaint still remains unclear. The aim of the study was to determine
ultrasound findings in affected joints in patients with arthralgia induced
by hormonal therapy of breast cancer.

Materials: 13 women (mean age 60.8+14.7) with arthralgia induced
by hormonal therapy of breast cancer were enrolled. 12 patients were
treated with aromatase inhibitors (letrozole [n=6] anastrozole [n=5]
exemestane [n=1]) and 1 patient received antiestrogen therapy with
tamoxifen. Ultrasonography of affected joints was performed using
classic ultrasound scanners, i.e. Philips Epiq 5 with 18—5 MHz linear
transducer. The ultrasound features were joint effusion with\without
synovial hypertrophy (gray scale [GS] and power Doppler [PD]),
destructive changes (bone erosions) and tenosynovitis, according to the
criteria of OMERACT.

Results: We examined hands (10 patients) and feet (1 patient) joints,
knee (5 patients), shoulder (4 patients) and hip (2 patients) joints.
Inflammatory ultrasound signs were found in all patients. Synovitis
was detected in 11 patients (85%), among them in 2 patients PD+ syno-
vitis was found. Tenosynovitis was detected in 12 (92%) patients, and
ultrasound erosion was detected in 2 (15%) patients.

Conclusions: Ultrasound findings were presented with inflammatory
changes in affected joints and tendons in all patients with arthralgia
induced by hormonal therapy of breast cancer. It is required to exclude
the inflammatory rheumatic disorders.

Keywords: breast cancer, ultrasound, hormonal therapy, aromatase
inhibitors, antiestrogen therapy, gray scale, power Doppler.
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Objectives: Given the growing obesity rates among children [1], a
more complete evaluation of their potential cardiometabolic risk is
needed [2]. Carotid intima-media thickness (CIMT), a marker of endo-
thelial distress and a predictor of atherosclerotic progression in
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adulthood [3,4], may complete the day-to-day evaluation of children at
risk, as it correlates to most of the clinical and paraclinical parameters
used for the assessment of obese patients [5].
Aim: To show that CIMT can be used as a predictor of subclinical ath-
erosclerosis in obese children.
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. The study was centered on the impact of excess adipose tissue
on CIMT and how CIMT correlates to BMI, waist circumference and
blood pressure as clinical tools and to usual blood parameters: lipid
panel, triglycerides and fasting glucose.
Results: Weight excess and abdominal adiposity in children is clearly
linked to increased CIMT. Moreover, waist circumference and TG/
HDL-c are significant predictors of CIMT. Significant correlations
were detected between CIMT and the entire lipid panel. Although each
parameter of the lipid panel (HDL-c, LDL-c, total cholesterol and try-
glicerides) is correlated to CIMT, fasting glucose is not.
Furthermore, correlations between CIMT values and non-HDL-c, TC/
HDL-C ratio, and TG/HDL-C ratio were detected, and their correlation
strengths grew as weight severity based on BMI grew.
Conclusions: Weight excess in children is associated with increased
values of CIMT, and the severity of the excess increases the expected
values of CIMT.

Abdominal adiposity of obese children, a clinical marker of meta-
bolic distress, is very reliably positively correlated to CIMT values.

Waist circumference and TG/HDL-c are significant predictors of
CIMT.

All evaluated blood parameters showed correlations to CIMT,
except for fasting glucose.
Keywords: cardiometabolic risk, carotid intima-media thickness,
childhood obesity, subclinical atherosclerosis.
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Objectives: Newborns with SARS-CoV-2 infection that developed
respiratory symptoms are a special category of patients, due to the fact
that irradiating imaging tools are not recommended at their age.
Because of their high cellular division rate, the X-ray and computer
tomography scans should be avoided. The aim of this paper is to inves-
tigate the relevance of lung ultrasound (LU) in surveillance of neonates
with SARS-CoV-2 infection.

Materials: In our study we searched PubMed, ScienceDirect and
Embase databases based on the following keyword: ‘newborn’,
‘neonate’, ‘COVID-19°, ‘sonography’, ‘lung ultrasound’. The found
articles were selected using inclusion and exclusion criteria, such as:
lung ultrasound as diagnostic tool, newborns, neonates and <28 days
of life as population of interest and COVID-19 pneumonia as pathol-
ogy criteria.

Moreover, we analysed a group of 11 patients with infection who
was admitted at ‘Pius Brinzeu’ County Emergency Clinical Hospital at
Neonatology Department.

Results: From the total of articles, we selected 8 of them, based on the
inclusion and exclusion criteria, and we analysed their results. After
that, we compared their resulted data with the ultrasound findings from
our evaluated newborns. The main changes found using LU include
decreasing to disappearing physiological A-lines, rare or confluent B-
lines, subpleural consolidations, and pleura abnormalities such as
thickening and irregularities. Furthermore, the severity of lung injuries
was analysed based on a 12-area score.

Conclusions: Regarding neonates, lung ultrasound is an important tool
in the evaluation of lung injuries associated with this infection, being
demonstrated in several reviewed studies. Also, this imaging technique
come with the benefits of being a repetitive, radiation-free, easy-to-use
and reliable procedure for observing the impact and surveillance of
COVID-19 on the neonates’ respiratory system.

This imaging method was proved useful also in other respiratory
diseases and could eventually be an indispensable item in the manage-
ment and monitoring of newborns with respiratory infections, contour-
ing new horizons in using it.

Keywords: neonates, newborns, respiratory, COVID-19 pneumonia,
SARS-CoV-2, lung ultrasound.
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Objectives: It is traditionally believed that the US echogenicity of the
parenchyma is increased in hepatic steatosis (HS) and pancreatic stea-
tosis (PS). Previously, it was proposed to calculate the hepato-renal
index (HRI) - the ratio of echogenicity of the liver parenchyma to the
cortex of the right kidney. We proposed a new pancreato-lienalis index
(PLI) - the ratio of echogenicity of the parenchyma of the pancreatic
tail to the spleen.

Aim: To determine the possibility of semi-quantitative assessment of
hepatic and pancreatic steatosis by relative hepato-renal (HRI) and
pancreato-lienalis indices (PLI).

Materials: HRI and PLI were compared in 54 patients with reference
data from native multidetector computed tomography (CT) in diffuse
liver and pancreatic diseases. The control group included 20 subjects
without clinical, instrumental and laboratory signs of liver and pancre-
atic pathology. Ultrasound was performed by Soneus P7 scanner
(Ultrasign, Ukraine) with convex probe 1-5 MHz. Fundamentally, a
special baseline was used to position all control volumes to measure
the average echogenicity of the organ parenchyma at the same depth
from the probe.

Results: According to our data, the HRI in healthy subjects should not
exceed the threshold of 1.2. The diagnostic efficiency HRI is for HS:
sensitivity - 75%, specificity - 33.3% (p <0,05). Normally, in adult
subjects, the PLI should not exceed 1.5. The diagnostic efficiency PLI
is for PS: sensitivity - 75%, specificity - 33.3% (p <0.001).

When PLI used as non-invasive marker for PS detection AUROC
was 0.795 (95 % CI 0.642-0.949, p < 0.004). The cut-off value was
>1.35, with sensitivity, specificity, PPV and NPV — 91.7 %, 58.3 %,
93.3 %, 52.3 % respectively.

Conclusions: Preliminary data suggest that the new relative semi-
quantitative US parameter PLI allow more objectively characterize the
condition of the pancreatic steatosis in same way as hepatic steatosis
by HRIL

Keywords: ultrasound, hepatic steatosis, pancreatic steatosis, com-
puted tomography pancreas.
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Objectives: Early correct assessment of the severity of acute pancreati-
tis (AP) allows distinct therapeutic algorithms and can result in better
outcome. Transabdominal ultrasound (US) is the imaging method of
choice in patients with acute abdomen due to its wide availability. We
disclosed the usefulness of abdominal ultrasound for prediction of the
severity of acute pancreatitis.

Materials: Our study included 319 hospitalized patients with AP.
According to the Atlanta criteria, 51,1% of patients had mild and 48,9
% severe AP. We studied and compare the efficacy of clinical scoring
systems and radiologic data (contrast-enhanced CT (CECT) using the
Balthazar grade and ultrasound data). Ultrasound examination was per-
formed in emergency at admission to all patients. CECT is not recom-
mended in the early phase of AP. CECT was performed at different
times of hospitalization to 15,67% patients.

Results: The pancreas wasn’t visible by ultrasound in 17.55 % of all
patients at admission, in a significantly higher number of cases in
severe AP as compared with in mild AP 23,08 % vs. 11,66 %
(p<0,001). Acute peripancreatic fluid collections was observed in a
significantly higher number of patients with severe AP vs. mild AP
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52,56 % vs. 6,13% (p<0,001). Detection of free intraperitoneal fluid
was observed in a significantly higher number of cases in severe AP as
compared with in mild AP 37,18% vs. 6,13% (p<0,001). Ultrasound
findings showed diagnostic accuracy 76,4% compared with the
APACHE-II score 60,8%; BISAP score 62,7%; SOFA score 68%;
Marshall 54.2%; Ranson 64,3%; Balthazar grade 82% and our results
showed a trend of a higher AUC in the prediction of severe AP (0.789)
compared with the APACHE-II score (0.603), BISAP score (0.619),
SOFA score (0,686); Marshall (0,532), Ranson (0,635). Area under the
ROC curve Balthazar grade showed 0.85.

Conclusions: Abdominal ultrasound examination was a useful method
for early prediction of the severity of acute pancreatitis, when CECT was
not recommended. Imaging of acute peripancreatic fluid collections is a
useful ultrasound sign for prediction of severe outcome of AP.
Keywords: early prediction, severe acute pancreatitis, ultrasound.
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Objectives: Palpation examination is one of the basic actions performed
by a general practitioner. If there is palpable enlargement of organs or the
patient reports pain, it is necessary to perform an ultrasound examination.
This method is extremely effective in diagnosing abnormalities in the neck
organs. The aim of study is to evaluate the importance of ultrasound exami-
nation in the diagnosis of palpable neck lesions.

Materials: A group of 92 patients aged 8-72 years with a neck lesion
found on palpation were enrolled in the study. There were 53 women/-
girls and 39 men/boys. All patients underwent an ultrasound examina-
tion using B-presentation imaging and Colour Doppler. Patients in
whom a neoplastic process was suspected on ultrasound examination
were referred for biopsy.

Results: In the study group, an anterior and lateral neck cyst was diag-
nosed in 15 patients. In the salivary glands, 8 patients were diagnosed
with nephrolithiasis and 2 patients with neoplastic process. Among the
23 patients who were diagnosed with extensive thyroid nodules, 7
patients were found to be neoplastic. In one patient a foreign body was
diagnosed in the muscle. Another 23 patients were found to have reac-
tive lymph nodes and another 10 patients were diagnosed with a neo-
plastic process within the lymph nodes. Carotid artery aneurysm was
found among 2 patients. Three patients were diagnosed with fresh
thrombosis of the internal jugular vein. Among 5 patients with a history
of COVID-19, subacute thyroiditis was diagnosed on ultrasound.
Among patients with suspected thyroid malignancy, histopathological
examination confirmed this diagnosis in 6 of them. In a group of 10
patients with a suspicion of a neoplasm in the lymph nodes on ultra-
sound examination, histopathological examination confirmed this diag-
nosis in 9 patients, in 1 patient the histopathological result indicated an
inflammatory process.

Conclusions: Palpable neck lesions vary widely in nature. Ultrasonog-
raphy is the method of choice for the evaluation of focal neck lesions.
Ultrasound image correlates highly (88%) with histopathological find-
ings in the diagnosis of neck neoplasm.

Keywords: neck lesions, ultrasound examination.
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PHY BY THYROID VOLUME ASSESSMENT
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Objectives: The aim of the study is to present our experience in the use
of ultrasound tomography /tUS/ in thyroid volume assessment.
Materials: During the examination, we used a diagnostic method
called tUS / 3D ultrasound tomography. The procedure consists of vol-
umetric evaluation and analysis of a tumor or the thyroid itself and
measuring the volume based on volumetric data.

Results: Comparison between the measurement of thyroid volume car-
ried out utilizing 3D measurement and calculation from a formula. tUS
as an examination taking into account any deviation from the regular
shape seems to be a more accurate examination of thyroid volume
measurement.

Conclusions: Previous methods of measuring thyroid volume are
based on a formula in which we measure the length, thickness, and
width of the lobes multiplied by a correction factor of 0.5 or more accu-
rately 0.479. This method assumes a general thyroid-volume model to
estimate the 3d volume.

Keywords: thyroid volume assessment, tUS, 3D ultrasound
tomography.
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Objectives: Thyroid nodules detected by high-resolution ultrasound
(US) became very common during the last decade, most of them being
asymptomatic. Only a minority of these nodules are malignant. The
main clinical problem in these cases is to rule-out malignancy. Many
US features of thyroid nodules could be analyzed, some of them linked
to an increased risk of malignancy, but none of these ultrasound fea-
tures is pathognomonic alone for malignancy. Due to this reason, over
the last years many ultrasound-based risk stratification systems of thy-
roid nodules were developed, analyzing a combination of US features,
with the intention to improve overall accuracy.

Materials: We report a case of a 43-year-old female patient who was
referred to our clinic for evaluation of a nodular goiter. The nodule is
46 mm in the largest diameter and occupied the entire right thyroid
lobe. Left thyroid lobe has a normal aspect. Hormonal values were nor-
mal. The nodule is well delineated by a fine halo, has a mixed structure,
being isoechoic in the solid component and present an increased
vascularization.

Based on Thyroid Imaging, Reporting and Data System (TI-RADS),
developed by American College of Radiology (ACR) to define a risk
stratification system for thyroid nodules, in order to guide decision on
fine needle aspiration (FNA) and follow-up, the nodule has a score of
2, being considered not suspicious, with no indication for FNA (1).

In 2017, the European Thyroid Association developed another risk
stratification system for thyroid nodules, named EU-TIRADS (2).
Based on this scoring-system, the nodule has a score of 3, being consid-
ered with low-risk, FNA being indicated in nodules larger than 20mm.

We performed FNA and the results indicated follicular lesion of
undetermined significance. The patient was operated by total thyroid-
ectomy and the pathologic exam indicated a benign thyroid nodule.
Results: The aim of these scoring systems is to identify nodules with a
greater likelihood of being clinically significant cancer and to reduce
the number of unnecessary FNA (3). The management of this case was
done in accordance with EU-TIRADS, but the FNA performed was not
useful. Due to cytological result, total thyroidectomy was done. The
final diagnosis indicated a benign lesion, in accordance with ACR-
TIRADS score.

Conclusions: There are some differences between different TIRADS
score, but nowadays the use of these scores to stratify the risk of malig-
nancy in a thyroid nodule could help for a standardized management of
the patients.

Keywords: thyroid nodule, malignancy, TIRADS.
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Objectives: Reducing the number of unneeded thyroid surgeries could
impact hospitalization costs, but also surgical complications and iatro-
genic hypothyroidism. The purpose of the present study was to assess
retrospectively the number thyroidectomies which had a complete pre-
surgical clinical and imaging thyroid evaluation and respectively the
overlap between the surgical indication and the final pathology result.
Materials: We included all the patients admitted in the three Surgical
Departments in Timisoara Emergency County Hospital for thyroid sur-
gery between January 1st 2018 and December 31st 2019 (2 years) and
compared the pre- and post-surgical diagnosis.

Results: 1036 patients were admitted for thyroid surgery in the three
surgical departments of Timisoara County Hospital “Pius Brinzeu” in
Romania: 180 unilateral lobectomies, 824 total thyroidectomies and
also 32 redo operations for completion of thyroidectomy. 90.3% were
females and the mean age was of 53.8£13 years. Out of the total 8§92
cases with NG, only 218 (24.4%) presented a well-defined indication
for surgery: compression, US high-risk, malignant cytology result or
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hyperthyroidism. Cancer was detected in 32.9% (n=338) of the cases.
A higher prevalence of thyroid malignancy in the men (55.6% vs
30.5%, p<0.01) and in woman older than 30 (16% vs. 31.8%). An
important finding was the relatively high prevalence of malignancy in
the lobectomy group: 22.8%, while 65% of the total thyroidectomies
proved to be benign. Important discordances were detected between
the clinical diagnosis and the pathology report: 46.2% of cases. The
group with associated compressive symptoms presented an important
malignancy rate of 42.6%. In 110 cases, the pathology report showed
that chronic autoimmune thyroiditis (CAT) was misdiagnosed, clini-
cally or on US evaluation, as nodular goiter. Rare findings included
one patient with metastasis from pulmonary neoplasia and 3 cases with
lymphomas (before surgery one of them was suspected to be anaplastic
thyroid cancer). The number of FNAs performed and documented in
the studied surgical cases is very low (121 out of 674 cases with only
non-toxic nodules -17.9%).

Conclusions: We estimated that surgery could have been avoided, with
correct presurgical risk stratification algorithms, in up to 46% (473/
1027) of the cases. Nevertheless, the important percentage of detected
thyroid cancers supports the current radical surgical attitude, given the
lack of uniform and precise presurgical diagnosis.

Keywords: thyroidectomy, thyroid nodules, risk stratification, thyroid
ultrasound.
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Objectives: Subacute thyroiditis is a self-limited inflammatory thyroid
disease, following or coexisting with a viral infection.

COVID-19 has numerous multi-systemic effects, including thyroid

disorders. Possible mechanisms involved in thyroid dysfunction associ-
ated with COVID-19 infection include apoptosis, inflammatory reac-
tion and follicular cells damage; direct effect of the virus (SARS-CoV-
2 genomes were found in patients serum); the interaction with thyroid
angiotensin-converting enzyme 2 (ACE2) receptors, respectively
Materials: In the period of November 2021-February 2022, five
patients with subacute thyroiditis associated with COVID-19 were
evaluated in our department (4 women, one man); mean age 42.1+
11.3 years. The mean time between COVID-19 infection and onset
of subacute thyroiditis was 23£10.2 days.
Results: The most common symptoms presented by the affected
patients were represented by fever, painful thyroid, and thyrotoxicosis
associated complaints. All the patients presented severe inflammatory
syndrome, but the thyrotoxicosis clinical and biochemical picture was
more severe as compared to other viral subacute thyroiditis. In 60% of
the cases, 2D-ultrasonography was suggestive for subacute thyroiditis,
but Share-Wave Elastography (SWE) parameters confirmed the diag-
nostic in 100% of cases (mean thyroid stiffness 234.2+£34.5 kPa).
Under steroid therapy, during follow-up, the thyroid stiffness decreased
gradually at 4 weeks (65.91+15.4 kPa), respectively at 10 weeks (21.6+
5.3 kPa).

The clinical outcome was favorable in all cases. Two patients devel-
oped hypothyroidism and were treated accordingly.

Discussions: Subacute thyroiditis are characterized by significantly
increased thyroid stiffness. The results of this study documented a sig-
nificant difference in thyroid tissue stiffness between SAT at baseline
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and values recorded at the follow-up visit. It is noteworthy that changes
in the elastic properties of thyroid parenchyma were associated with a
gradual normalization of biochemical parameters

Conclusions: Early diagnosis of subacute thyroiditis associated with
COVID-19 is crucial, as prompt treatment with glucocorticoids leads
to complete resolution of the disease. Sonoelastography SWE is useful
in the positive diagnosis of subacute thyroiditis

Keywords: COVID-19, Subacute thyroiditis, stiffness, Share-Wave
Elastography.
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Objectives: Chronic kidney disease is a rising cause of morbidity and
mortality in developed countries, including end-stage renal disease
(ESRD). The prevalence of thyroid comorbidities in persons with
chronic kidney disease is documented higher than in normal popula-
tion. The study aims to investigate the prevalence of morphological
and functional thyroid disorders in patients with chronic kidney dis-
ease, with renal replacement therapy (hemodialysis).

Materials: A cross-sectional study was performed on 123 consecutive
patients with chronic kidney disease stage 5, on hemodialysis during a
period of one month (May 2019-June 2020). Thyroid work-up included
serum free thyroxin (FT4), free triiodothyronine (FT3) and thyroid-
stimulating hormone (TSH) before starting hemodialysis therapy.
Results: We evaluated 123 patients (male to female ratio 70/53) mean
age 62.2 £+ 11.01, mostly above 65 years old, enrolled in the end-stage
renal disease program, on renal replacement therapy. From the cohort,
76/123 presented thyroid disease, including autoimmune hypothyroidism,
nodular goiter or thyroid cancer. Among them, 63 patients presented nod-
ular goiter, including 3 thyroid cancers, confirmed by surgery and histo-
pathological result, 22 patients had thyroid autoimmune disease. The
serum thyroid-stimulating hormone levels found in the cohort was 3.36 £+
2.313 mUI/mL, which was in the normal laboratory reference range. The
thyroid volume was 13 + 7.18 mL. A single patient in the cohort pre-
sented Graves Basedow disease, under treatment and three patients pres-
ent subclinical hyperthyroidism. We have found that thyroid disease risk
is increased by 3.4-fold for the female gender and also the increase of
body mass index (BMI) with one unit raises the risk of developing thy-
roid disease with 1.083 times (p=0.018).

Conclusions: We quantified the prevalence of thyroid disease in end-
stage kidney disease population, especially nodular goiter, important
for differential diagnosis in cases with secondary hyperparathyroidism.
Thyroid autoimmune disease can be prevalent among these patients, as
symptoms can overlap those of chronic disease and decrease the quality
of life. We have found that thyroid disease has a high prevalence
among patients with end-stage renal disease on hemodialysis. Thyroid
goiter and nodules in ESRD patients were more prevalent than in the
general population. Clinical surveillance and routine screening for thy-
roid disorders can improve the quality of life in these patients.
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Objectives: Indeterminate cytology are findings described in up to
20% of the thyroid fine-needle aspiration (FNA) results and surgical
indication in these cases is controversial. The aim of this study is to
assess the impact of a multimodal ultrasound approach in identifying
the therapeutical strategy for indeterminate cytology cases.

Materials: 2B, qualitative SE (4-scale), and 3D color Doppler were
completed in one session, with a Hitachi Preirus equipment in 64 cases
with indeterminated cytology, all of which had also a pathology report
that confirmed the diagnosis.

Results: 25% of the cases were malignancies and papillary cancer pre-
vailed (15/16). Benign lesions were larger than the malignant ones
(mean diameter 21.1 mm vs 12.3 mm, p<0.01). 80% of the score-4
nodules and 66.6% of score-3 cases were confirmed malignant. Quali-
tative SE demonstrated very good diagnostic value in the detection of
malignancies (76.2% sensitivity, 86% specificity, PPV 72.7%, NPV
88.1%, and 82.81% accuracy, AUROC 0.83, CI 0.721-0.916), cor-
rectly identifying 54/64 cases. 3D Doppler showed 90.7% specificity,
71.43% sensitivity, NPV 86.7%, PPV 78.9% and 84.37% accuracy of
in predicting thyroid cancer. The majority of the cases which were con-
firmed malignant by the pathology report (15/21) did have significant
perinodular 3D vascularity. The accuracy of the evaluation for 2B, 2B
+SE, 2B+3D, 2B+SE+3D was of 64%, 68.7%, 85.9% and 90.3%
respectively. Features like intranodular microcalcifications and the
presence of lymph nodes with altered central hilum had 100% sensitiv-
ity in our group, but their low prevalence does not provide good speci-
ficity. The prevalence of cancer increased both with stiffness (7.8%
soft lesions and 72.1% of hard lesions) and with the intensity of vascu-
larity (18.1% and 43%).

Conclusions: The multimodal evaluation in the indeterminate cytology
group improved the imaging detection of thyroid malignancy. Highly
suspicious US features identified in B-mode US, in qualitative SE, and/
or in 3D Doppler assessment do increase the risk of malignancy.
Keywords: indeterminate cytology, thyroid nodules, elastography,
volumetric doppler.
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Objectives: In 2021 the European Federation of Societies for Ultra-
sound in Medicine and Biology (EFSUMB) published a Position state-
ment on Dermatologic ultrasound that contained 24 points that were

broadly agreed upon by experts in the field to define this emerging
domain [1]. This together with the growing availability and affordabil-
ity of quality ultrasound devices sets the scene for the development of
point of care ultrasound in dermatology, where ultrasound done by the
dermatologist informs and guides clinical decisions.

Materials: In our presentation we share a 5-year retrospective study of
the high frequency ultrasound examinations of the skin (HFUS) that
were performed in our clinic in the 2016-2020 period. The examina-
tions were part of a pilot program to implement skin ultrasound in a
dermatologic clinic. We review 430 cases recorded on two ultrasound
devices with frequencies of 18 MHz, 22 MHz and 50 MHz. We classify
them according to pathologies (melanoma, non-melanoma skin cancer,
inflammatory dermatoses, vascular pathology) in order to identify the
most useful applications. We also analyze the cases according to the 24
statements that define dermatologic ultrasound according to EFSUMB
and share our practical experience in the application and utility of ultra-
sound examination done by the dermatologist.

Results: In our analysis notable applications that stand out were the
preoperatory ultrasound for basal cell carcinoma and melanoma, diag-
nostic evaluation of tumors, skin changes in scleroderma and calcifying
skin diseases. We also provide a critical appraisal of our examinations
showing which position statements given by EFSUMB were in accor-
dance with our practice and where there is room for improvement.
Conclusions: Our data suggests that there is a place for routine der-
matologic ultrasound in many aspects of skin disease. Furthermore
examinations done by dermatologists have the advantage of integrating
aspects of patient history and clinical semiology with bedside ultra-
sound to guide clinical decision-making. We must be mindful to align
our research efforts to international guidelines to ensure a solid base on
which to build impactful clinical applications.

Keywords: High frequency skin ultrasound, Dermatology, Retrospec-
tive study, Point of care ultrasound, Melanoma.
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Objectives: Skin ultrasonography is a non-ionizing imaging method
useful in the in vivo study of skin lesions using ultrasound as a vector
for imaging [1]. Plaque psoriasis is a chronic, immune-mediated dis-
ease which represents a global health problem. Our objective in this
study was to evaluate ultrasonography as a tool for monitoring plaque
psoriasis.
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Materials: In a prospective interventional analytic study we aimed to
assess whether the first chronologically obtained change in psoriasis
plaque assessment in monitored patients was a decrease in psoriasis
plaque thickness and subepidermal hypoechoic band as compared to
baseline values. The study was carried over a period of 8 weeks and
included 50 patients diagnosed with psoriasis vulgaris in the Dermatol-
ogy Clinic of the "Sfantul Spiridon" Emergency Hospital, lasi, Roma-
nia. We assessed the evolution wunder topical (calcipotriol/
betamethasone 50 micrograms/0.5mg/g gel or fluticasone propionate
0.05% cream in combination with lipolotion urea 10%) combined with
systemic therapy (Etanercept) in severe forms of disease. Target
lesions of psoriasis vulgaris were analysed by classical means (clinical
examination) and by non-invasive imaging techniques such as high fre-
quency ultrasonography (HFUS using Dermascan C® 20 MHz).
Results: The results showed that the first change obtained chronologi-
cally was the decrease in psoriasis plaque thickness and subepidermal
hypoechoic band in the target plaque as compared to baseline values
(i.e. at week 4 compared to week 0). After comparing the mean values
of psoriasis plaque tegument thickness and hypoechoic subepidermal
band thickness, we found that they decrease significantly both in week
4 compared to week 0 and in week 8 compared to week 4.
Conclusions: Practical non—invasive techniques to monitor plaque
psoriasis progression and treatment are necessary. High frequency
ultrasonographic examination allows an objective and reproducible
measurement of skin thickness and is a useful technique for a non-inva-
sive assessment of treatment efficacy in psoriasis.

Keywords: High frequency ultrasonography (HFUS), psoriasis vulgaris,
topical therapy, Subepidermal Low Echogenic Band (SLEB), monitoring.
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Objectives: Kidney transplantation is the most effective method of renal
replacement therapy - the transplanted organ is able to take over all the
functions performed by healthy kidney. The function of the kidney after
transplantation should be regularly observed in laboratory tests and imaging
examinations. However, in some patients, it is necessary to perform a post-
transplant biopsy in order to clearly identify the pathology that may lead to
damage function of the kidney or transplant rejection.

The aim of the study was to assess the type of complications occur-

ring after a biopsy of a transplanted kidney and to assess the effective-
ness of ultrasound in diagnosing them.
Materials: A retrospective evaluation of the results of US examina-
tions in 489 patients after biopsy of a transplanted kidney was per-
formed in terms of the incidence of complications. All ultrasound
examinations were performed in the radiology department with the use
of Logiq 7 and Logiq 9 devices in B-mode presentation and in color
and spectral Doppler options.
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Results: Complications after biopsy were found in 9 patients: 6 arterio-
venous fistulas and 3 hematomas. One of the patients required the
embolization of the damaged vessel by the endovascular method.
Conclusions: Ultrasound examination with the use of Doppler option is an
effective method to detect complications after a biopsy of a transplanted
kidney, which allows for qualification for endovascular treatment.
Keywords: ultrasound, renal biopsy, transplantation.
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Objectives: Irritable bowel syndrome (IBS) could associate, especially
in women, lower urinary tract symptoms: urinary urge (UU), inconti-
nence (I) and nocturia (N), consistent with overactive bladder (OAB).
Given low adherence of female patients towards invasive urodynamics,
this study aimed to assess transabdominal bladder ultrasonography
(TABU), as first step diagnostic approach in OAB.

Materials: 50 young female participants (aged under 45), 40 diag-
nosed with IBS and symptoms consistent with OAB and 10 healthy
controls joined this observational study, after ruling out a lot of dis-
eases and conditions. Micturition diary assessed UU, I and N. Ques-
tionnaires were also obtained for anxiety, migraine, fibromyalgia and
temporo-mandibular joint dysfunction. Routine blood and urine work
ups and pelvic CT.MRI were performed. Pre and postvoid bladder vol-
ume, bladder ejection fraction (BEF) and bladder wall thickness
(BWT) were assessed by TABU in patients and controls.

Results: Significant differences of BWT and BEF were noted in study
group by comparing to controls. 35% of study group patients displayed
BEF below cutoffs and 65% normal bladder emptying. Anxiety strong
correlated to UU and I, but not to BWT or BEF. Strong negative corre-
lations were found between BWT and BEF (r=-0.58, p<0.0001). as
well as positive strong correlations between BWT, UU(r=0.39,p=0.01),
1(r=0.41,p=0.007) and nocturia (r=0.39,p=0.01). BEF strong negatively
correlated to UU(r=-0.35,p=0.02) and I(r=-0.34.p=0.03.).

Conclusions: TABU was able to assess detrusor hypertrophy associ-
ated to OAB, as well as bladder motility disturbances in IBS female
patients. Multiple correlations were found between various symptoms
and bladder measurements. Since not all patients displayed increase of
BWT or BEF disturbances, TABU could select patients eligible for
invasive urodynamics., from those with modified measurements.
Keywords: transabdominal bladder ultrasonography, overactive blad-
der, irritable bowel syndrome.
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Objectives: Renal Cell Cancer (RCC) appears asymptomatic at its
early stage until progression; therefore, most RCCs are diagnosed inci-
dentally. The current gold standard for RCC diagnostics is a contrast-
enhanced CT-scan; however, more cost-effective and practical diag-
nostic imaging tools are still being researched. Recently, contrast-ultra-
sound dispersion imaging (CUDI) has shown promise for prostate
cancer localization by the extraction of quantitative perfusion and dis-
persion features based on contrast-enhanced ultrasound (CEUS)
acquisitions. CUDI builds on the physiological process of tumor-driven
angiogenesis, leading to a complex and irregular microvascular archi-
tecture that produces changes in the local blood perfusion and contrast-
dispersion kinetics. Here, we investigated the feasibility of CUDI for
detecting primary RCC.

Materials: At the Amsterdam University Medical Centers, nine
patients underwent two-minute CEUS recordings using a Philips iU22
scanner (Philips Healthcare, WA) under approval granted by the local
ethics committee. During the scanning, the patient was under anesthe-
sia and apnea to mitigate the impact of respiratory motion. To optimize
the image quality, we tested different settings on the first 4 patients,
and the remaining 5 acquisitions were scanned with the optimal set-
tings and used for the following CUDI analysis. Prior to the CUDI
analysis, singular-value-decomposition-based pre-processing was
implemented to remove residual tissue clutter and noise. The pre-proc-
essed data was then analyzed by two different CUDI techniques,
namely time-intensity curve (TIC) fitting and spatiotemporal similarity
analysis. Both approaches aim at extracting dispersion parameters that
reflect the underlying microvascular architecture. Tumor and paren-
chyma regions were delineated by two urologists in consensus, based
on the corresponding CT scans. Pixel-based classification was then per-
formed by the obtained CUDI parameters and the area under the
receiver-operating-characteristic curve (AUC) was calculated.

Results: All the AUC values obtained by the spatiotemporal similarity
analysis in the 5-patient dataset were higher than 0.6, and the highest
AUC=0.96 was obtained for an individual patient. Moreover, the spa-
tiotemporal similarity analysis outperformed the TIC fitting analysis
for RCC detection.

Conclusions: Our preliminary results show the potential of CUDI for
solid RCC localization. However, further validation with an extended
dataset and cross validation is required.

Keywords: Renal cell cancer, contrast-enhanced ultrasound imaging,
perfusion and dispersion, contrast-ultrasound dispersion imaging, can-
cer localization.
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Objectives: Renal cell carcinomas (RCC) are the most common malig-
nant renal tumor. Nowadays, US is considered a feasible first-imaging
option for screening renal tumors. Staging of renal cell cancer is one of
the most important predictors of prognosis and treatment.

Materials: Using a Toshiba Aplio ultrasound machine with a 3-6
MHz transducer transabdominal sonography grey-scale B-mode with
color Doppler was performed for 28 patients with clear cell renal cell

carcinoma histologically confirmed after nephrectomy. Analysis of
results was carried out using program STATISTICA 10.0.

Results: Tumors of Tla (14,3%) were <4 cm in diameter, confined to
kidney, isoechoic or mildly hyperechoic. The largest number of
patients (42,9%) represented T1b >4 cm but <7 cm also confined to
kidney, mostly mixed echogenicity, in both stages the contour is
smooth and clear, diagnostic of pseudocapsule as hypoechoic halo very
important in case of partial nephrectomy. Combination grey-scale B-
mode with color Doppler shows intense peripheral blood flow of the
tumors (73%), intra-tumor foci (24%), penetrating vessels (25%). On
the border with the tumor - echosigns of displacement of the renal ves-
sels, breakage of one of the branches. The average value of RI in the
center of the tumor 0.43+0.1, on the periphery - 0.7640.09. Tumors of
T2 (7,1%) were limited to kidney >7 cm - polypositional scanning
helps determine the spread of the tumor toward the pelvic system.
Tumors of T3 (32,1%) - extension into major veins (renal vein in 60%,
IVC in 40%) or perinephric tissues. Tumors of T4 (3,6%) involves ipsi-
lateral adrenal gland or invades beyond Gerota’s fascia - irregular con-
tour, decreased renal motility during respiration. There is a strong
correlation between cystic inclusions and tumor aggressiveness (corre-
lation coefficient +0.9).

Conclusions: US examination is the first imaging technique for screen-
ing and evaluating patients with suspected RCC. The greatest effective-
ness of US is observed in the presence of T1b, T2 and T3 stages to
localize the tumor according to the (NCIU-nephrometry), determine
the presence of pseudocapsules, spread and choose treatment tactics
such as partial or radical nephrectomy. Qualitative staging depends on
the US apparatus and the expertise of the sonograph.

Keywords: Renal cancer, clear cell renal cell carcinoma, ultrasonog-
raphy, staging renal tumor.
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Objectives: CKD is defined after KDIGO-guideline as abnormalities
of kidney structure or function, present for more than three months,
with implications for health, and CKD is classified based on cause,
eGFR-category, and albuminuria category (CGA).

Diabetic Nephropathy (DN) is the leading cause of Chronic-Kidney-
Disease(CKD) followed by high BP and CVD, being characterized in
late stages by persistent or slight decreases of parenchyma and kidney
sizes. We aimed to analyze the correlations of both, renal-tissue stiff-
ness(Strain-Elastography) and US morphometry, with clinical-bio-
chemical indicators in patients with CKD.

Method: We did an ultrasound screening on 1020 patients with DM,
CVD, and BP. Patients were followed up with ultrasonography screen-
ing performed and also laboratory assays twice a year. Renal-paren-
chyma-thickness, length(volume), kidney stiffness(elastography-used/
Strain-Ratio-SR) and estimated-glomerular-filtration-rate(eGFR)/albu-
min-to-creatinine ratio(ACR-values), were analyzed using Pearson
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correlation and ROC-curve-analysis to assess the kidney function. We
designed a diagnostic algorithm software. All patients were stored and
counted into our electronic database.

Results: Our US screening, with an accuracy of 88%, found renal-elas-
ticity(Strain-Ratio-SR) worsened progressively from CKD-Stage 3to5
(p<0.001). The renal stiffness, measured by strain-elastography, with
ultrasonography, correlates well with albuminuria(ACR) and rapid
renal deterioration in patients with CKD. A statistically significant pos-
itive correlation was found between eGFR and both: Strain-Ratio
(r=0.8013, p<0,0001) with parenchyma-thickness (r=0,7667,
p<0,0001), and degree of kidney-dysfunction.

The ROC-statistical-analysis of our US-methods confirmed a

higher-level of diagnostic accuracy of Strain-Elastography, p<0.001,
AUC=0,815, 95%ClI: 0,790 to 0,838.
Conclusions: Our multimodal-US screening suggests that both, ultra-
sonographic- parenchyma-thickness-measurements besides the renal-
stiffness(SR)measured by elastography, can be some important imag-
ing techniques for the follow-up care of CKD patients and could pre-
dict the rapid-renal-function deterioration.
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Objectives: NAFLD is a global public health issue, which progres-
sively covers a spectrum of liver pathology, including steatosis-steato-
hepatitis-fibrosis, and cirrhosis. This study aimed to evaluate the
diagnostic accuracy of the multiparametric-liver-ultrasonographic
screening with the uses of artificial intelligence performed by family
doctors, compared to the evaluation performed by a specialist, at the
patients with a high risk of NAFLD/NASH.

Methods: We conducted a multiparametric-liver-ultrasound screening
(MLUS) on 4751patients, which presented as inclusion criteria: dysli-
pidemia, obesity, DM, metabolic-syndrome(NCEP-criteria),cirrhosis,
B/C viral hepatitis. APRI-score was calculated to stratify fibrosis risk.
We use "standard protocol", which could improve reproducibility and
facilitate dynamic comparison, in multimodal-ultrasonography with
standard liver scans. We established the cut-off/median-values(mor-
phometric-ultrasound) of normal-ratios, between the anterior-poste-
rior-diameters of the normal-liver-segments after Couinaud /lobes,
with the kidney/spleen-long-axis(not influenced by fatty-tissue-load-
ing).The high-risk patients with NAFLD/NASH were first examined
by an experienced family doctor, subsequently compared with ultra-
sound-review by the specialist, and agreement was evaluated using
Cohen’s-kappa-coefficient. We have developed a smart-computerized-
diagnostic algorithm for NAFLD/NASH.

Results: We identified 4751patients with NAFLD/NASH/cirrhosis
confirmed by specialist. The positive-results of screening were:2592-
steatosis, NASH/steatofibrosis-97 I persons, and 22-cases with Cirrho-
sis. The accuracy of liver-US-screening was:95,87%, with
95%C1=95.27%to 96.42%, sensitivity:97,12%, specificity:91,59%,
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which were subsequently confirmed by the Gold-Standard-method
through  fibroscan. ~ The  prevalence  of  liver-pathology
was:77,48%with95%CI:76,26%t078.66%. Reports of both groups of
specialists for identifying NAFLD/NASH showed a very-good-strength
of agreement-k=0.875;95%CI1=0.864—0.887, standard-error: 0,005.
Conclusions: The uses of Multiparametric-Liver-Ultrasound-Screen-
ing(MLUS), morphometric-US(MUS), and artificial intelligence (Al),
performed by trained-family-physicians are comparable to diagnostic-
liver-ultrasonography performed by the gastroenterologist.

PP 72

ULTRASOUND - AN EXCELLENT AND NECES-

SARY TOOL AT A FAMILY DOCTOR PRACTICE

Tomasz Kardacz

Niepubliczny Zaktad Opieki Zdrowotnej Im L Rydygiera, General
Practicioner Clinic, olsztyn, Poland

Objectives: Working away from a large medical centers, a country
doctor can only count on his own experience, a stethoscope, basic labo-
ratory tests. But there is now a new technology that penetrates deep
into the most secret structures of the human body.

Greater availability of ultrasound equipment allows it to be widely
used in a family doctors practice. Basic knowledge of anatomy, medi-
cal education and curiosity combined with diligence and experience
allows ultrasound examinations to be included in the standard of basic
medical examination.

Not only has the quality of images been revolutionized, but what is

probably the most important, the price of equipment.
Materials: A simple ultrasound with linear and convex head device
becomes as necessary and useful as the once criticized stethoscope.
Laennec was the first but we should remember that in 1851 Irish doctor
Arthur Leared invented the binaural stethoscope.

Our rural practice between 2004-2021 consisted of 16 000 patients
we have focused on three basic directions: Abdomen. Vascular diag-
nostics. Musculoskeletal system diseases.

Results: We all know that when the first symptoms start patient usually
goes to the general practitioner and depends on the fast access and
quality of our diagnosis; the patient’s life and fate is in our hands. In
our work we present the essential benefits of including ultrasound diag-
nostics in the basic functions of the family doctor’s office.
Conclusions: Should we take upon ourselves new duties? Is this
method profitable for patients and doctors? Are we slaves to
technology?

Keywords: Ultrasound at GP office.
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Objectives: The importance of ultrasound examination in the diagnos-
tics of lower limb edema.

Materials: A group of 102 patients, aged 8-80 years, with lower limb
edema and pain were enrolled in the study. All patients underwent
lower limb US examination using B-mode, Color Doppler and spectral
options. Patients with suspected neoplasm process on US examination
were referred for biopsy.

Results: In the US examination in the study group the diagnosis was as
follows:

- in 15 patients Baker’s cyst

- 8 patients with ruptured and diffuse intramuscular Baker’s cyst

- deep vein thrombosis in 17 patients (including 2 pediatric patients)

-14 patients with intramuscular venous thrombosis

- in 3 patients Achilles tendonitis

-10 patients with shin muscle rupture/tear (including 2 pediatric
patients)

- popliteal artery aneurysm in 3 patients

- 9 patients with massive lymphoedema in the course of erysipelas
accompanied by reddening of the skin

- in 5 patients neoplasm lesions

- allergic edema in 3 patients (all pediatric patients after insect bites)

- 8 patients with reactive lymphadenopathy (2 pediatric patients)

- enlarged lymph nodes suspecting neoplasm in 3 patients (1 pediat-
ric patient)

- in 4 patients hematomas.

In a group of 8 patients with neoplasm process suspected on US
examination, histopathological examination confirmed neoplasm pro-
cess in 7 patients, in the remaining 1 patient it revealed hematoma.
Conclusions: US examination is the method of choice in differentiat-
ing the cause of lower limb edema. US image highly correlates
(87.5%) with histopathology in the diagnosis of neoplastic lesions.
Keywords: ultrasound examination, edema, neoplasm process.
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Objectives: To establish the reference range of the anteroposterior
diameter of the left brachiocephalic vein (LBCV) and evaluate the
characteristics of fetal echocardiography with different types of LBCV
abnormalities and its clinical significance.

Materials: A retrospective study was undertaken involving 714 fetuses
at 20 weeks to 38 weeks gestational age (GA). Of them, the anteropos-
terior diameter of fetal LBCV were continuously measured on the thy-
mus section on the cephalic side of the three-vessel trachea. The
reference range of anteroposterior diameter was created to the GA, and
the relationship between both was analyzed. 20 cases were selected for
reliability analysis. Moreover, the echocardiographic characteristics of
30 cases with fetal LBCV abnormalities were summarized.

Results: (1) The intra-class correlation coefficients of LBCV antero-
posterior diameters detected by the same physician (0.978) and differ-
ent physicians (0.970) were high. (2) With the increase of gestational

age, the anteroposterior diameter of LBCV increased significantly
(P<0.01), and the regression equation was Y(mm) =2.01+0.19*GA
(r=0.914, P<0.001). (3) Among the 30 fetuses with LBCV abnormali-
ties, 24 cases with abnormal LBCV route, including 22 cases with route
under the aortic arch, 1 case with anomalous retroesophageal LBCV,
and 1 case with intra-thymus route. There were 4 cases whose LBCV
were absent and 2 cases were dilated. In addition, the 30 fetuses with
LBCV abnormalities, complicated with aortic arch anomalies (13
cases), or conotruncal defects (4 cases), or ventricular septal defect (1
case), or anomalous pulmonary venous return with a supracardiac con-
nection (1 case) or Galen vein aneurysm (1 case).

Conclusions: Prenatal echocardiography is useful in assessing fetal
LBCV. LBCV abnormalities is usually associated with fetal heart mal-
formations. Evaluating fetal LBCV might be practical for screening
fetal congenital heart disease.

Keywords: fetal echocardiography, left brachiocephalic trunk vein,
congenital heart disease.
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Objectives: Ultrasonography represents an important diagnostic tool
used nowadays to better understand the complex process of delivery
and its perturbations in order to ensure delivering a healthy baby to a
healthy mother. Intrapartum ultrasound (IPU) offers a greater precision
in evaluating fetal head position, station and descent than digital vagi-
nal examination. Thus, IPU can become a reliable instrument in the
hands of trained medical personnel for the management of normal and
abnormal labor.

Materials: We reviewed all current data and we present the experience
of our unit in the County Emergency Hospital of Craiova with IPU.
The goal of this paper is not meant to change the classic algorithm of
labor monitoring, but to provide objective additional evaluations of the
traditional labor parameters of crucial importance. Sonographic meas-
urements reviewed and used include both linear methods of measure-
ment such as fetal head-perineum distance (HPD), progression
distance (PD) and fetal head-symphysis distance (HSD) and angular
methods such as the angle of progression (AOP), the angle of direction
(AOD) and rotation.

Results: A HPD less than 40 mm, an AOP of more than 110—120°, PD
more than 35 mm, and an AOD of more than 105° represent good pre-
dictors in achieving an uncomplicated vaginal delivery. These cut-offs
proved to be helpful in selecting those patients with such a high risk
for Caesarean delivery that they should avoid a trial of labor. IPU has
become a highly useful risk tool with the potential to greatly improve
planning hospital service needs and minimizing patient risk.
Conclusions: IPU can be considered a significant part of the point-of-
care-ultrasound (POCUS) and should be available in most delivery
rooms, even just for verifying the correctness of clinical examination
when assessing fetal presentation, position and station in labor. This
‘bedside’ examination with no additional requirement for advanced
equipment or special training provides an immediate diagnosis of
obstetrical complications that can lead to critical outcomes for the
mother and the fetus. Ultrasound in labor should become standard of
care.

Keywords: intrapartum ultrasound, prolonged labor, primiparous.
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Objectives: We have limited information regarding the association and
implications of portal venous system (PVS) anomalies in agenesis of
ductus venosus (ADV) cases. Few cases of PVS malformations have
been reported during fetal life apart from ADV. Our main objective
was to evaluate the prenatal diagnosis of ADV and PVS anomalies and
describe the outcome of these cases, either isolated or associated
Materials: We evaluated the intrahepatic vascular system regarding
the presence of normal umbilical drainage and PVS characteristics in
the second and third trimester of pregnancy. The associated anomalies
and umbilical venous drainage were noted. Genetic counseling was
proposed to all ADV cases. A detailed postnatal evaluation was per-
formed in all live births, with six months follow-ups.

Results: Ultrasonography was performed in 3517 pregnant women. 19
cases were prenatally diagnosed: 18 ADV cases, 7 abnormal PVS
cases, and 6 associations of the two anomalies. We noted an incidence
of 5.1%o0 and 1.9%o for ADV and PVS anomalies, respectively. Out of
the 18 ADV cases, 5 (27.7%) were isolated.

Karyotyping was performed in all cases: five cases (26.3%) pre-
sented genetic anomalies, Trisomy 21 being diagnosed in 60%.

PVS anomalies were found in 33.3% of the ADV cases, while ADV
was present in 85.7% of the PVS anomalies. Only PPVSA was encoun-
tered when umbilical drainage was normal. All TPVSA cases were
associated with extrahepatic drainage of the umbilical vein.

All abnormal PVS cases, except one case whose follow-up was not
possible, worsened the outcome of ADV cases. Conversely, 66.6% of
ADV cases with normal PVS presented a favorable outcome.
Conclusions: DV and PVS abnormalities were found with a higher
than reported frequency. Normal DV is involved in the normal develop-
ment of the PVS. Additional fetal anomalies are the best predictor for the
outcome of ADV cases. The functional importance of DV may be overes-
timated in the classic literature and textbooks since isolated ADV appar-
ently associates a favorable outcome. Postnatal monitoring is essential to
detect the implications of portal system maldevelopment, which may rep-
resent the actual prognostic factor in isolated ADV cases.

Keywords: agenesis of ductus venosus, portal venous system anoma-
lies, outcome.
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PRENATAL DIAGNOSIS AND OUTCOME OF
UMBILICAL-PORTAL-SYSTEMIC VENOUS
SHUNTS. EXPERIENCE OF A TERTIARY CEN-

TER AND PROPOSAL FOR A NEW COMPLEX

TYPE

Rodica Nagy,l Dominic Gabriel Iliescu’

! University of Medicine and Pharmacy of Craiova, Doctoral School,
Craiova, Romania, ° University Emergency County Hospital,
Department of Obstetrics and Gynecology, Craiova, Romania

Objectives: The objective of this study is to share our experience in the
prenatal diagnosis of umbilical-portal-systemic venous shunts
(UPSVS) and to study the prognostic factors for proper prenatal and
perinatal management.

Volume 48, Number S1, 2022

Materials: A five years prospective study regarding the detection of
UPSVS. We included in the analysis a series of agenesis of ductus
venosus (ADV) cases previously reported by our center. We analyzed
the incidence of the UPSVS types, their associations, and outcome
predictors.

Results: We found a prenatal incidence of 0.2% in 14,793 scanned
fetuses. UPSVS were diagnosed in all first trimester cases, except one
(94.11%).

We diagnosed 19 Type I umbilical—systemic shunts (USS) (61.2%).
All these cases associated major morphological and/or genetic anoma-
lies, which worsened the outcome for this group. Anomalies of the por-
tal venous system (PVS) were found in 87.5% of the cases.

Type II ductus venosus—systemic shunt (DVSS) was found in
12.9% of the UPSVS cases. A normal PVS was found in all cases, but
half were associated with other structural anomalies. This group had
the highest rate of a good outcome (75%).

16.1% of UPSVS cases were classified as Type IIla, intrahepatic
portal-systemic shunt. PVS was normal in 60% of them and 40% of the
cases were associated with partial portal venous system agenesis
(PPVSA). Intrauterine growth restriction (IUGR) was present in 60%
of the cases. This group presented a high incidence of the major associ-
ated anomalies- with poor outcomes.

In three cases (9.6%) we noted multiple shunts, and we referred to this
category as Type IV (a new UPSVS type). A normal PVS was noted in
all cases. Poor hemodynamic, secondary to multiple abnormal drainages,
and major associated anomalies worsen the outcome for this group.

Genetic analysis showed abnormal results in 40% of the tested
cases.

Conclusions: The incidence in our study is 0.2%. Early detection is
feasible. The postnatal outcome mainly depends on the presence of
structural, genetic and PVS anomalies. IUGR may be associated. The
new category presented a poor outcome secondary to poor hemody-
namic and major associated anomalies.

Keywords: umbilical-portal-systemic venous shunt, umbilical drain-
age, agenesis of ductus venosus, fetal venous shunt, venous anomalies,
portal system, prenatal diagnosis, color Doppler.
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FETAL SCREENING ULTRASOUND - THE EVAL-

UATION OF THE FETAL HEART VALVES

Cristina Comanescu,’ Alexandru Cristian Comanescu,”’
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! Spitalul Judetean de Urgentd, Craiova, Universitatea de Medicind i
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Craiova, Obstetrica-Ginecologie, Craiova, Romania

Objectives: We searched for the possibilities and limitations of fetal
heart valves assessment when screening for fetal anomalies at 11-14
weeks, 19-23 weeks and third trimester.

Materials: This is a prospective study performed in our clinic of
Obstetrics and Gynecology of Craiova between January 2020 and
December 2021. In addition to the existing protocols of fetal heart
assessment, we enclosed a supplementary protocol for the evaluation
of the fetal heart valves- specific for every gestational age. We ana-
lyzed the extent to which it was achieved during our study, if it pro-
longed the examination time and whether it was helpful in detecting
fetal heart valvular pathology

Results: During our study we observed the utility for the fetal heart
valves assessment especially in the second and third trimester of
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pregnancy. We did not notice a significant extension of time for the
examination of the fetal heart.

Conclusions: The fetal heart valves assessment, although it is far away
from offering the details of a postnatal heart evaluation can be inte-
grated in the assessment of the fetal heart and can bring benefits in the
prenatal diagnosis of such pathology.

Keywords: fetal heart valves, screening ultrasound, heart
malformations.
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HYSTEROSALPINGO CONTRAST SONOGRA-

PHY (HYCOSY) IN UTERO-TUBAL PATENCY
ASSESSMENT

Lucian Zorila," Anca Maria Istrate Ofiteru,” Elena Iuliana Anamaria
Berbecaru,l Roxana Cristina Dragusin, 3 Rodica Daniela Nagy, L4
Dominic Gabriel Iliescu’

'scju Craiova, Obstetrica Ginecologie, Craiova, Romania, 2 UMF
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Objectives: The objective was to evaluate the technique in 2D and 3D
assessment.

Materials: We evaluated 147 female patients with couple infertility
diagnosis for two years. Ultrasound machines with dedicated contrast
software for acquiring 2D and 3D images were operated. Postprocess-
ing imaging technique was applied in most of the cases.

Results: Were counted 71 normal results, abnormal uterine shape in 12
cases, endometrial polyps in 6, adenomyosis in 3, unilateral tubal
obstruction in 35 and bilateral in 14. When patient had a previous sal-
pingectomy, the obstruction of the tube trace was counted as unilateral
obstruction. Pregnancy was spontaneously obtained in about 23 cases
in the first 6 month after the procedure, which may indicate the thera-
peutic effect of contrast substance distension of the assessment tract.
Conclusions: HyCoSy is an efficient procedure in establishing utero-
tubal patency or illustrating heterogenous finding correlated in most of
the cases to female infertility. Also, it provides valuable information,
with reduced risk factors compared to the classic HSG and offers volu-
metric 3D postprocessing assessment advantages with multiple view-
ing angles of the contrast trace acquisition. This technique for tubal
probe, has not only a function in the diagnostic assessment of female
infertility, but also may have therapeutic role.

Keywords: female infertility, HyCoSy, tubal obstruction, uterus,
malformation.
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FETAL GROWTH RESTRICTION: ASSESSMENT

AND MANAGEMENT — EXPERIENCE IN A TER-

TIARY CENTER

Dinu Marina, Andreea-Denisa Hodorog, Andreea-Florentina Stancioi-
Cismaru, Raluca Aron, Florentina Manolache, Stefania Tudorache
University Emergency County Hospital Craiova, Department of
Obstetrics and Gynecology, CRAIOVA, Romania

Objectives: The diagnosis of fetal growth restriction (FGR) implies an
accurately established gestational age. Acknowledging the probable
cause and the severity of FGR is paramount in counselling the parents.
Monitoring the fetal growth velocity and well-being parameters may
be useful in deciding the optimal time and route of delivery. The study
purpose was to identify those fetuses who were at the highest risk of

perinatal demise and neonatal morbidity, to apply different interven-
tions in the prenatal period, and to identify those fetuses that could ben-
efit from preterm delivery.

Materials: We enrolled 50 cases diagnosed with fetal growth restric-
tion. We carried out an observational, prospective cohort study. Mater-
nal characteristics and comorbidities, ultrasonography data, and
information about newborn outcomes were evaluated in two distinct
groups: group A (late-onset FGR) and group B (early-onset FGR).
Early-onset FGR occurs before the 32nd week of gestation, and late
FGR starts from the 32nd week.Our study included cases of FGR in
structurally and chromosomally normal fetuses. The management of
the pregnancies with suspected early or late FGR related to uteropla-
cental insufficiency was different, but included serial ultrasound evalu-
ation of fetal growth, biophysical profile, impedance to blood flow in
fetal arterial and venous vessels, amniotic fluid assessment in all cases
and cardiotocography in selected cases. Various proposed interventions
were applied.

Results: The mean of maternal age, gestational age at diagnosis, BMI,
mean arterial pressure (MAP) at diagnosis, and gestational age at deliv-
ery were 28.4 years, 33.4 weeks, 29.5 kg/m2, 107.6 mmHg, and 36.6
weeks. 10 cases were included in group A. 40 cases were included in
group B. 8 newborns with early FGR required neonatal intensive care
and there were 2 cases of perinatal death. There was no neonatal death
in the late FGR group. There was a higher prevalence of hypertension
and pre-eclampsia in group B (55%), vs. 45 % in group A. Gestational
diabetes was not associated with any of the FGR types.

Conclusions: No intervention in healthy women improved the growth
of growth-restricted fetuses. We confirmed that early-onset FGR has a
lower prevalence but is associated with higher maternal and fetal mor-
bidity and mortality than late-onset FGR.

Keywords: early and late fetal growth restriction.
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THE ROLE OF ULTRASOUND IN THE MULTI-
MODAL IMAGING DIAGNOSIS OF OVARIAN
CANCER

Satoko Arai, Shinichi Tate, Kyoko Nishikimi, Akiyo Takada,

Makio Shozu

Chiba University Hospital, Obstetrics and gynecology, Chiba, Japan

Objectives: Computed tomography (CT) is used to diagnose intraperi-
toneal metastases of ovarian cancer. The diagnostic accuracy for
metastasis at the right diaphragm and omentum is usually satisfactory:
however, the diagnosis can be incorrect. In this study, we investigated
if ultrasonography (US) combined with CT enhances the diagnostic
accuracy of those metastatic lesions.

Materials: This prospective study includes 69 patients with preopera-
tive diagnosis stage III/IV ovarian cancer who underwent laparotomy
between January 2021 and January 2022. The presence or absence of
metastasis at the right diaphragm and omentum were preoperatively
diagnosed by the same sonographer (S.A.) using US (US diagnosis),
and then rediagnosed, referring the CT reading findings (US + CT diag-
nosis). Metastasis was considered by US when there was a mass lesion
with a texture different from the surrounding normal tissues or irregu-
larly thickened diaphragm or omentum. Metastasis was considered by
CT when there was an increase in CT density in omentum and the dif-
fuse or irregular thickening of diaphragma. The chi-square test was
used to determine the association between image diagnosis and patho-
logical diagnosis as a true diagnosis.

Results: In the right diaphragm, pathology was not performed in 29%
of cases. True diagnosis was substituted by CT diagnosis in the group
without pathology diagnosis. For the right diaphragmatic metastasis,
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sensitivity, specificity, and accuracy were 96%, 74%, 90% for US diag-
nosis, 94%, 74%, 88% for US + CT diagnosis, and 82%, 84%, 83% for
CT diagnosis. For the omental metastasis, US diagnosis was 87%,
82%, 86%, US + CT diagnosis was 87%, 76%, 84%, and CT diagnosis
was 96%, 41%, 83%. The accuracy of US diagnosis was the highest,
US + CT diagnosis was the same, and CT diagnosis was the lowest. US
diagnosis and US+ CT diagnosis were more sensitive for right dia-
phragmatic metastasis and more specific for omentum than CT
diagnosis.

Conclusions: US combined with CT was more sensitive and specific
than CT diagnosis. US diagnosis was also accurate. The use of US in
the diagnosis of ovarian cancer intraperitoneal metastasis is expected
to provide a more precise diagnosis.

Keywords: Ovarian cancer, Ultrasonography, Computed tomography,
Intraperitoneal metastases of ovarian cancer.
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TOMOGRAPHIC ULTRASOUND NEW IMAGING
TECHNOLOGY BY VEINS ASSESSMENT

Tomasz Kardacz

Niepubliczny Zaktad Opieki Zdrowotnej Im L Rydygiera, General
Practicioner Clinic, Olsztyn, Poland

Objectives: Application of tUS/ 3 D ultrasound tomography in the
mapping of superficial veins of extremities and evaluation of superfi-
cial vein thrombosis. The influence of new technology on improvement
of the quality of the diagnosis of limb venous vessels.

Materials: Using an 8/20 Mhz linear head with connected device
transferring data to the computer, we analyze the course of venous ves-
sels. A detailed evaluation of the size and volume of venous thrombosis
is possible.

Results: For 3 years we have been conducting research aimed to assess
the importance of tUS in the diagnosis of thrombosis and mapping the
course of veins. The method allows for confirmation of thrombosis,
observation of the evolution of the clot and detailed imaging of the
course of the veins and their quality.

Conclusions: tUS is a new, promising method that allows for a detailed
examination of venous vessels, and accurate measurement of the
thrombus inside the vessel.

Keywords: tUS, 3D ultrasound tomography, superficial veins.
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VALUE OF DOPPLER ULTRASOUND IN THE
DIAGNOSIS OF DIALYSIS FISTULA-RELATED
VASCULAR COMPLICATIONS AND IN THE
QUALIFICATION PATIENTS FOR ENDOVASCU-
LAR TREATMENT.

Mateusz Cheda,’ Anna Drelich-Zbroja,' Maryla Kuczyrnska, !
Zuzanna Paluch,'7 Michat Sojka,' Tomasz Jargieﬂol

! Medical University of Lublin, Department of Interventional
Radiology and Neuroradiology, Lublin, Poland, * Medical University
of Lublin, Students’ Scientific Society at the Department of
Interventional Radiology and Neuroradiology, Lublin, Poland

Objectives: The aim of this study was to assess the value of doppler
ultrasound in the diagnosis of vascular complications of arteriovenous
(AV) fistulae in dialysis patients and in the qualification patients for
endovascular treatment.

Materials: 79 patients were referred during 12-month period to the
Department of Interventional Radiology and Neuroradiology, Medical

Volume 48, Number S1, 2022

University of Lublin for the ultrasound examination of the AV dialysis
fistulae. There were distinguished two types of anastomoses within the
group of examined patients. 46 subjects presented with end-to-side fis-
tulae, whereas the remaining patients had side-to-side anastomoses.
All dialysis fistulae were localized in the distal part of the forearm.
Each examination was performed using LOGIQ 7, GE ultrasound scan-
ner with 6-12 MHz linear probe. In every patient, who was qualified for
endovascular treatment, after procedure control usg exam was
performed.

Results: 21 cases of vascular complications were diagnosed among the
study group including: 4 cephalic vein thromboses, 5 cephalic vein ste-
noses, 4 radial artery stenoses and 8 cases of the steal syndrome. All
the patients diagnosed with either venous or arterial stenosis based on
ultrasound  examination were further qualified for PTA
procedures. After procedures control ultrasound exam confirmed the
good results of endovascular treatment in every patients.

Conclusions: Doppler ultrasound examination is the method of choice
in the monitoring and diagnosing vascular complications of dialysis fis-
tulas and for qualification patients for endovascular treatment of com-
plications. Doppler ultrasound is a method of choice in monitoring
patients after endovascular procedures.

Keywords: Doppler ultrasound, hemodialysis, arteriovenous fistula,
endovascular treatment.
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ULTRASOUND TOMOGRAPHY BY CAROTID
PLAQUE ASSESSMENT. NEW VISUAL TECH-
NOLOGY.

Tomasz Kardacz

Niepubliczny Zaktad Opieki Zdrowotnej Im L Rydygiera, General
Practicioner Clinic, Olsztyn, Poland

Objectives: The aim of the study is to assess the usefulness of novel
tUS/tomographic 3D ultrasound technology of carotid arteries.
Materials: In addition to the standard DUS examination/ carotid artery
doppler/ using tUS, the author assesses carotid arteries with a linear 8-
20 Mhz probe in combination with tomographic ultrasound to acquire
3D volumetric datasets with following image processing.

Results: The tUS can be used to measure and visualize the atheroscle-
rotic plaque inside the carotid arteries in detail. This technology allows
an accurate assessment of the shape and volume of the plaque. The
inside of the vessel can also be visualized using virtual endoscopy. The
technology is also useful in assessing the IM complex.

Conclusions: The new technology is a promising, fast, non-invasive
test that allows a detailed evaluation of atherosclerotic plaque, not only
because of its size but also because of its shape and ulceration. This is
an important factor influencing the risk of a stroke. It is also possible to
observe the state of IM/intima media/. Is it possible to assess the
response to treatment by measuring plaque volume and IM quality,
before and after treatment.

Keywords: tUS, tomographic 3D ultrasound, atherosclerotic plaque.
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Objectives: Embolization of the renal artery branches is indicated in
case of intensely vascularized renal tumors when nephrectomy is at
risk or is not accepted by the patient. We present a case with a long-
standing stable evolution.

Materials: A 72-year-old male was previously diagnosed 5 years
before the examination with a right renal cell carcinoma. Nephrectomy
was performed and no other therapy was indicated. At presentation, a
large left renal mass was identified and two options of treatment were
offered: left kidney removal and preparation for renal replacement
therapy or embolization of the tumor-feeding artery.

Results: Ultrasound grey-scale, Doppler and CEUS examinations
revealed a 5 cm renal mass, irregular in shape, inhomogeneous, with
an intense arterial and venous vascularization, with tortuous, high
velocity vessels. Embolization of two feeding arteries was performed
and ultrasound monitoring evaluated the tumor at 1 month, 6 months
and then yearly for 3 years after the intervention. In the first year, CT
scan was also performed for staging at 6 months interval. No metasta-
ses were detected and renal function remained stable after 3 years of
monitoring. CEUS was performed in order to evaluate the presence
and characteristics of the remaining tumor vascularization.
Conclusions: Ultrasonography is the method of choice for the exami-
nation and monitoring of tumor embolization in the case of single kid-
ney tumors. We advise CEUS follow-up and vascular pattern analysis.
Keywords: embolization, CEUS, renal, artery, carcinoma.
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LOW SERUM MMP-9/TIMP-1 RATIO IS ASSOCI-
ATED WITH EXTRACRANIAL ARTERY STENO-
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Objectives: Patients with type 2 diabetes mellitus (T2DM) have
greater risk of extracranial artery stenosis (ECAS) which is important
cause of cerebral ischemia. Therefore, identifying patients with DM
with a high risk of developing cerebral infarction is of great clinical
importance. We hypothesized that molecules active in vascular remod-
eling could be modified in T2DM patients, as indirect markers of the
DM related generalized abnormality of vascular activity. To test the
hypothesis, we measured the serum levels of matrix metalloproteinase-
9 (MMP-9), tissue inhibitor of metallopeptidase inhibitor-1 (TIMP-1)
and MMP-9/TIMP-1 ratio in T2DM patients with and without ECAS.
Materials: This cross-sectional study, enrolled 115 T2DM patients (59
men and 56 women, with age of 60.6+8 years (mean+SD)). All partici-
pants underwent extracranial color-coded duplex sonography to detect
presence of ECAS. Serum MMP-9 and TIMP-1 levels were measured by
ELISA-method. Cardiovascular risk factors were measured using ques-
tionnaires and standard laboratory methods. We used multiple logistic
regression models to assess the independent correlates of ECAS.

Results: Of the 115 T2DM patients, the mean duration of diabetes was
11.6£6.6 years, and 11.3% (n=13) had ECAS. The mean MMP-9/
TIMP-1 ratio differed significantly between T2DM patients with and
without ECAS (0.6540.2 vs. 1.2240.73, p<0.01). Multiple logistic
regression analysis demonstrated that the MMP-9/TIMP-1 ratio
(p=0.036) was independently associated with of ECAS in T2DM
patients.

Conclusions: In type 2 DM patients, low MMP-9/TIMP-1 ratio was
the main independent correlates of ECAS. Serum levels of TIMP-1 is
increased in T2DM patients with ECAS which may reflect abnormal
extracellular matrix (ECM) metabolism.

Keywords: type 2 diabetes mellitus, extracranial artery stenosis,
matrix metalloproteinase-9, tissue inhibitor of metallopeptidase inhibi-
tor-1, matrix metalloproteinase-9/tissue inhibitor of metallopeptidase
inhibitor-1 ratio.

PP 87

THE USE OF NEW CONTRAST AGENTS FOR
ULTRASOUND TOMOGRAPHY

Tomasz Kardacz
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Objectives: Greater availability of ultrasound equipment allows us to
use it more and more widely in the practice of family doctors. Basic
knowledge of anatomy, medical education and curiosity combined
with diligence and experience allows to include contrast ultrasound
examinations in the standard of basic medical examination.
Materials: The development of advanced ultrasound techniques makes
it possible to view the structures of the human body not only with ana-
tomical, but almost histopathological precision. Today’s technology
allows us not only to observe the movement of red blood cells inside
the vessels, but also to measure their speed. We visualize the synovial
membrane, the fluid filling the burettes, microcalcifications, focal tis-
sue changes, nerves, and avulsion fractures. New probes with high fre-
quencies of heads - above 18- 20 Mhz - illustrate in detail the eyeball,
skin, while endo or intraoperative heads illustrate other internal tissues
of the patient. New contrast agents allow visualization of arteries and
vessels with very high precision, more efficaciously then arteriography.
It may be unbelievable but contrast agents are relatively cheap and
safe. Every educated GP with experience can perform this procedure.
Not only has the quality of images been revolutionized, but what is
probably the most important, the price of equipment and safety of
contrast.
Results: After completing the first studies. It is safe method.

Reading quality - acceptable.

In our work we present the benefits of including contrast ultrasound
diagnostics in the basic functions of the family doctor’s.
Conclusions: We all know that the patient with the first symptoms usu-
ally goes to the general practitioner. The fast access and quality of our
diagnosis depends the patient’s life and fate.

Having an on-site vascular examination is a great way to make a
quick diagnosis.
Keywords: ultrasound contrast agents, sonovue, peripheral arteries
ultrasound.
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Objectives: Rheumatoid arthritis (RA) is a systemic inflammatory dis-
ease leading to significant increase in cardiovascular morbidity and
mortality. The aim of this study was to assess the presence and degree
of atherosclerotic lesions of the coronary arteries (CA) and internal
carotid arteries (ICA) in RA patients (pts).

Materials: The study included 63 RA pts (38F/25M) with suspected
ischemic heart disease. The mean age of RA pts was 58[52;63]years,
disease duration - 11[7;23]years, disease activity-DAS 28 4,7[3,2;5,8].
All pts undertook coronary angiography and carotid duplex ultrasonog-
raphy. CA stenosis was diagnosed if hemodynamically significant nar-
rowing of the artery lumen (>50%) was present. Carotid artery plaque
(CAP) are assessed by the detection of IMT>1,2mm.

Results: Out of 63 RA pts CA stenosis was detected in 22 (35%) (7F/
15M) (Group 1)), while intact CA were found in 41 (65%) (31F/10M)
(Group II) pts. Both Groups were comparable in terms of age, disease
duration and RA activity. Males prevailed in Group I: 48% vs 10% in
Group II (p<0,05). Serum HDL cholesterol (HDL-C) concentrations
were lower in Group 1 vs Group 2 (1,2[0,9;1,4Jmmol/l) vs 1,6[1,2;1,9]
mmol/l), p<0,01). Concentration of other lipids were similar in pts
from both Groups. CAP of the ICA was found in 19% and 16% in pts
of Groups I and II, respectively, p>0.05. Carotid IMT of the left ICA
was greater in Group I vs Group II (0,76[0,70;0,85] and 0,70
[0,69;0,80]mm, p=0,038), there were no differences in the carotid IMT
of the right ICA. IMT of the left ICA correlated with the levels of inter-
leukin (IL) 6, tumour necrosis factor alpha (TNF«) (R=0,49, R=0,43,
p<0,05 in both cases).

Conclusions: In RA pts with and without CA stenosis, CAP are
recorded with the same frequency. The IMT of the left ICA was greater
in RA pts with CA stenosis compared to pts without CA stenosis. Male
sex, low levels of HDL-C may contribute to an increased risk of coro-
nary stenosis. IL-6 and TNFo may increase the risk of atherosclerotic
lesions of the ICA.

Keywords: rheumatoid arthritis, atherosclerosis, coronary arteries ste-
nosis, carotid artery plaque, coronary angiography, carotid duplex
ultrasonography.
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Objectives: Arterial hypertension occurs in about 2% in young people.
It usually occurs secondary to diseases of other organs, mainly the kid-
neys. The aim of the study was to assess the importance of imaging
techniques in the diagnosis of hypertension in young people.
Materials: The study included a group of 120 patients aged 15-30 years
(68 women and 52 men), with arterial hypertension. All patients under-
went Doppler Ultrasound of the renal arteries (first exam) . Patients
with questionable ultrasound results were referred for repeated USG
after preparation (simethicone). Patients with still ambiguous ultra-
sound images were referred for ANGIO-MR examination of the renal
arteries.

Results: In first ultrasound examination, renal artery stenosis was diag-
nosed in 5 patients, including stenosis of fibromuscular dysplasia uni-
lateral- in 3 patients, bilateral- in 1 patient. 1 patient had inflammatory
stenosis. In the group of 25 patients, in whom the first ultrasound image
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was not diagnostic, during repeater USG 1 patient was diagnosed with
unilateral stenosis of fibromuscular dysplasia in a follow-up examina-
tion. In the group of 12 patients referred for ANGIO-MR, 2 patients
were diagnosed with unilateral renal artery stenosis. In the group of the
remaining patients hemodynamically significant stenosis was excluded
during first examination.

Conclusions: The diagnostic effectiveness of ultrasound in the imag-
ing of renal arteries is 90%. In ultrasound examination, narrowing of
the renal arteries was found in 5%. The ANGIO-MR examination
revealed a narrowing of the renal arteries in 0.8%, which was not diag-
nosed on ultrasound examination. Ultrasound examination is the
method of choice in the diagnosis of renal arteries.

Keywords: ultrasound, hypertension, renal arteries.
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VIRTUAL AUTOPSY AND CONFIRMATION OF

FETAL HEART ANATOMY AND ABNORMAL

ASPECTS IN THE FIRST TRIMESTER USING
THREE-DIMENSIONAL (3D) RECONSTRUCTION

OF HISTOLOGICAL SECTIONS

Dan Ruican,' Ana-Maria Petrescu,' Daniel Pirici,j Anca-Maria
Istrate-Ofiteru,” Mircea Serbanescu,” Dominic Gabriel Iliescu’
'scju Craiova, Obstetrica Ginecologie, Craiova, Romania,

2 Universitatea de Medicina si Farmacie Craiova, Histologie, Craiova,
Romania, 3SCIU Craiova, Anatomo-Patologie, Craiova, Romania

Objectives: In this pilot study, we tested the feasibility of cardiac
structures reconstruction from histologic sections in 12-13 weeks
fetuses. Conventional autopsy is hampered at this gestational age
because of the small size of the heart anatomical structures, while alter-
native non-invasive methods for pathology examination of the fetus are
expensive, rarely available, and lack accurate data regarding the confir-
mation of first trimester heart defects suspected by early prenatal ultra-
sound scans.

Materials: Hearts from fetuses aged 12-13 gestational weeks were har-
vested for histological preparation, virtual reconstruction, and cardiac
structures analysis. A detailed ultrasound scan protocol was used for
heart evaluation. All sections have been scanned and a three-dimen-
sional (3D) reconstruction of the whole organ has been rendered, based
on computer-aided manual tracing. Using the 3D navigation software,
the main cardiac structures were searched for proper and confident
visualization.

Results: This study included normal and abnormal fetal hearts. Visual-
ization of the normal heart cavities, including atrioventricular septum,
was very good in all fetuses. The pathological aspects of abnormal
heart specimens were successfully identified and confirmed through
this method. A detailed review of the histological sections was neces-
sary for confirmation of some structures.

Conclusions: The results demonstrate that this method can be applied
to routine clinical practice. The use of 3D reconstruction of fetal heart
histological sections in the first trimester may serve as an important
audit to confirm the normalcy of heart structures. Also, the histological
and post processed information is retained, and this volume can be
stored, reanalyzed, or sent online for a second opinion. The method
involves relatively undemanding resources, i.e., hardware, software,
competences, and time. The procedure could also benefit from refine-
ments used in other imaging techniques to limit human-computer inter-
actions such as sections distortion.

Keywords: fetal, virtual, prenatal diagnosis, anatomy, perinatal
autopsy, pathology, histology, prenatal ultrasound.
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OPTIMIZATION OF A SONCIATION VESSEL

FOR THERAPEUTIC ULTRASOUND EXPERI-
MENTS IN VITRO

Martin Snehota, Jaromir Vachutka, Marketa Kolarikova,

Klara Balazova, Barbora Hosikova, Hana Kolarova

Palacky University Olomouc, Department of Medical Biophysics,
Olomouc, Czech Republic

Objectives: Interaction between ultrasound and sonication vessel dur-
ing sonication experiments in vitro results to uncertain conditions
experienced by samples. Main goal of this work was to construct soni-
cation vessel that would provide highly controllable characteristics of
ultrasound field within the vessel.
Materials: Ultrasound was generated by physiotherapy device with
circular plane piston transducer of diameter 21 mm. It was excited at 1
and 3 MHz. Ultrasound field was scanned by 0.2 mm hydrophone in
water sonication tank. To determine suitable dimensions of sonication
vessel we 3D printed several testing phantoms. They were placed to
last axial maximum of ultrasound field and structure of ultrasound field
was scanned inside them. We used 3D printing technology for creation
of body of sonication vessel and silicone membrane for creation of its
bottom. Non-toxicity of several materials used for 3D printing was
tested via performing MTT assay of cells incubated together with small
floating blocks of these materials. Adherence of HeLa cells to silicone
membrane was determined using transmitted light microscopy.
Results: Based on measurements we determined that sonication vessel
should be 8 mm in diameter and 2.5 mm high for 1 MHz and 4 mm in
diameter and 2.5 mm high for 3 MHz. Variation of local acoustic inten-
sity was less than 50% at beam axis. Either decreasing vessel diameter
or increasing its height resulted in variation of local acoustic intensity
by hundreds of percent. Silicone membrane reduced ultrasound energy
by less than 5%. Polylactic acid (PLA) was non-toxic and suitable for
creation of vessel. Transmitted light microscopy revealed that cells can
be successfully seeded and grown on silicone membrane.
Conclusions: We demonstrated an approach that minimizes influence
of interaction between ultrasound and sonication vessel.

This work was supported by Ministry of Health of the Czech Repub-
lic, grant nr.NU21J-03-00062. All rights reserved.
Keywords: Sonication experiments in vitro, Sonication vessel.
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SONICATION VESSELS FOR IN VITRO EXPERI-
MENTS — REAL PROFILE OF ULTRASOUND
FIELD

Klara Balazova, Martin Snehota, Jaromir Vachutka,

Barbora Hosikova, Hana Kolarova

Palacky University Olomouc, Department of Medical Biophysics,
Olomouc, Czech Republic

Objectives: Biological effects resulting from sonication therapy are
commonly studied in vitro. Many factors have impact on the outcomes
and reproducibility of experiments. For instance, occurrence of stand-
ing waves leads to hardly controllable conditions within the sonication
vessel. Another important factor is mutual position of the ultrasound
transducer and sonication vessel and placement of the sonicated sam-
ples either into far field or near field. The main goal of this work was to
determine the mechanism of interaction between ultrasound and soni-
cation vessel.

Materials: Ultrasound field was generated by circular plane piston
transducers with frequency 3.5 and 7 MHz. Whole experiment was
conducted in water sonication tank filled with distilled water. Structure

of ultrasound field was measured with 0.5 mm needle hydrophone
using 3D positioning system. We investigated influence of sonication
vessel on the structure of ultrasound field using two types of testing
objects: wells of 6-96 well culture plates and 3D printed models with
holes of different lengths and diameters. Testing objects were placed to
the point of last axial maximum. The ultrasound field was measured
inside and behind them.
Results: Placement of samples into far field did not yield expected field
profile. Results show that diffraction occurs at circular bottom of soni-
cation vessel resulting in formation of near field pattern within and
behind the sonication vessel. We also confirmed this by theoretical cal-
culation. The variability of local acoustic intensity may reach values
up to several hundreds of percent (359.5% at maximum in case of a
well of 24-well culture plate) when compared to reference scans mea-
sured in free field conditions.
Conclusions: Even though placed to far field sonicated samples may
experience near field pattern during sonication experiments in vitro.
Supported by Ministry of Health of the Czech Republic, grant nr.
NU21J-03-00062. All rights reserved.
Keywords: Far/Near field, Sonication, Therapeutic ultrasound.
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THE FUNCTIONAL ASSESSMENT OF THE
PAROTID GLANDS IN HEALTHY SUBJECTS

USING THE NOVEL SHEAR-WAVE PLUS ELAS-
TOGRAPHY AND VISCOSITY PLUS
TECHNIQUES

Delia Muntean, Manuela Lenghel, Raluca Balea-Petea, Anca Ciurea,
Carolina Solomon, Sorin Dudea

UMF "luliu Hatieganu" Cluj-Napoca, Radiologie Imagistica
Medicala, Cluj-Napoca, Romania

Objectives: Biological soft tissues are intrinsically rather viscoelastic
than entirely elastic. The shear wave propagation process proved to be
influenced not only by elasticity, which is correlated to shear wave
velocity but also by viscosity, which is correlated to the shear wave dis-
persion. This study aimed to assess the parotid glands (PG) in a group
of healthy subjects using the novel 2D Shear-Wave Elastography
PLUS (2D-SWE.PLUS) and Viscosity PLUS (Vi.PLUS) before and
after stimulation with a sialagogue agent.

Materials: The study group included a total of 35 healthy volunteers
(mean age 28, 68% females) prospectively examined between December
2021 and January 2022. The viscosity and elasticity of both PG were
measured before and after the stimulation of the salivary secretions with
lemon juice, using the new Aixplorer MACH 30 ultrasound system
(SuperSonic Imagine, Aix-en-Provence, France) equipped with a curvilin-
ear C6-1X transducer. The mean value of three valid measurements was
considered (quantified in Pa.s for viscosity and kPa for elasticity).
Results: PG presented a mean basal viscosity of 2.09+0.18 Pa.s
(assessed with Vi.PLUS) and a mean basal elasticity of 11.394+2.07
kPa (assessed with 2D-SWE.PLUS). A good correlation between Vi.
PLUS and 2D-SWE.PLUS measurements was found (r=0.73,
p<0.001). One minute following lemon juice ingestion, the PG mean
viscosity value was significantly higher (2.43+£0.22 Pa.s, p<0.001),
while the PG mean elasticity value presented a lower
increment (12.734+2.37 kPa, p=0.03).

Conclusions: Vi.PLUS represents an innovative and useful non-inva-
sive imaging technique to assess the function of the parotid gland in
healthy subjects, reflected by the parenchymal changes of viscosity val-
ues after salivary stimulation.

Keywords: Viscosity, ShearWave Elastography, parotid glands, func-
tional assessment, healthy subjects.
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ULTRASOUND NAVIGATION OF LOCAL CORTI-
COSTEROID ADMINISTRATION IN PERONEAL

TUNNEL SYNDROME OF COMMON FIBULAR

NERVE.

N Nelassov,” A Zubov,z A Paleonyy,' A Sz‘efanenko,3 A Kutia,z

E Paleonaya’

! Rostov State Medical University, Department of ultrasound, Rostov-
on-Don, Russian Federation, °> Donetsk State Medical University,
Department of ultrasound, Donetsk, Ukraine, 3 Donetsk State Medical
University, Medical faculty, Donetsk, Ukraine

Objectives: Evaluation of the possibilities of ultrasound imaging in the
treatment of tunnel syndrome CFN.

Materials: Ultrasound examination in B-mode and Doppler mapping
of 12 patients with tunnel syndrome CFN and local administration of a
corticosteroid drug under continuous ultrasound control were
performed.

Results: Ultrasound of the CFN revealed a zone of compression-ische-
mic changes, the signs of which were: deformation of the nerve trunk,
an increase in the cross-sectional area of adjacent fragments, a decrease
in echogenicity, loss of normal nerve architectonics and the inability to
differentiate into individual fascicules, a decrease in the echogenicity
of the perineurium, increased vascularization. The criterion of differen-
tial diagnosis with polyneuropathy was the absence of the described
changes on the remote segments of the nerve.

The locus of the detected changes was considered a n aim for peri-
neural corticosteroid administration. The administration and distribu-
tion of the drug were monitored echographically. If the distribution of
the drug in the tissues did not correspond to the desired, the position of
the injection needle was changed without removing it from the tissues.

Stable improvement was determined within 1-7 days after injection:
reduction of pain syndrome, regression of clinical symptoms, improve-
ment of foot mobility, improvement of conductivity during electoro-
myography by 25-30%. No complications were observed.
Conclusions: The advantages of ultrasound imaging in the treatment of
tunnel syndrome CFN consist in the precise determination of the locali-
zation of the nerve lesion site as a target for exposure, the possibility of
controlling needle insertion and correcting the process of formation of
the depot of the drug.

Keywords: common fibular nerve, ultrasound navigation, tunnel
syndrome.

PP 95

CHANGES IN THYROID NODULES CAUSED BY
COVID-19, ACCORDING TO ULTRASOUND.

FIRST OBSERVATIONS.

A.D. Zubov, A.A. Zubov, A.P. Zyatieva

Donetsk State Medical University, Department of ultrasound, Donetsk,
Ukraine

Objectives: The COVID-19 pandemic has posed a number of issues of
medical and social significance to doctors of various specialties. In par-
ticular, the issue of the impact of COVID-19 on the course of chronic
diseases and conditions is relevant and little studied.

The aim of the work is to study changes in the structure of thyroid
nodules after COVID-19 according to ultrasound data.

Volume 48, Number S1, 2022

Materials: Dynamic ultrasound examinations was performed in 39
patients with verified benign thyroid nodules and pseudonodular
changes in autoimmune thyroiditis. The duration of follow-up before
COVID-19 disease was 0.5-10 years, after the disease - 2-6 months.

Results: In 8 (42%) of 19 patients with autoimmune thyroiditis, an
increase in pseudonodes in size and the fusion of several small pseu-
donodes into large ones were noted without significant changes in
echographic characteristics. Enlargement and fusion of pseudonodes
can be caused by the intensification of lymphoid infiltration due to the
activation of autoimmune processes determined by the COVID-19.

In 11 (55%) of 20 patients with benign nodules, a change in their
echostructure in the form of microcalcifications was noted, in 6 of
them the nodule size increased. A possible cause of such changes may
be the destruction of small blood vessels with pinpoint hemorrhages
because of COVID-19, followed by their calcification. A fine-needle
biopsy of the altered nodes was performed, in one case precancerous
proliferation was detected.

Conclusions: Postponed COVID-19 causes multidirectional changes in
benign thyroid nodules, determined by ultrasound. Further studies are
needed to assess their nature and impact on the course of the disease.
Keywords: COVID-19, ultrasound, thyroid nodules.
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FREQUENCY AND CONSEQUENCES OF SONO-
GRAPHIC INCIDENTAL FINDINGS IN ELDERLY
HOSPITAL PATIENTS IN BRANDENBURG -
ESTABLISHMENT OF A  PROSPECTIVE
REGISTER

Lina Anna Finkensiep, Christian Jenssen, Dieter Niirnberg
Brandenburg Institute for Clinical Ultrasound (BICUS), Medical
University Brandenburg "Theodor Fontane", Faculty of Medicine and
Philosophy and Faculty of Health Sciences, Brandenburg, Germany

Objectives: Due to the widespread use of abdominal ultrasonography,
incidental findings of varying clinical relevance are frequently detected
in hospitalized patients, many of whom are very elderly [1]. There is
no general consensus on how to deal with incidental findings. The aim
of this project is to assess the frequency and clinical relevance of inci-
dental sonographic findings in a Brandenburg hospital, especially in
elderly patients. This pilot study is part of preparations for a registry
of sonographic incidental findings and aims to to broadening the evi-
dence for the World Federation of Ultrasound in Medicine and Biology
recommendations on the management of sonographic incidental find-
ings [2].

Materials: In a retrospective unicenter cross-sectional study of 231
patients who had undergone abdominal ultrasonography between 01/
01/2020 and 01/31/2020 at a Brandenburg primary care hospital, we
looked in ultrasound reports for described incidental findings and eval-
uated comments on clinical relevance and further action in the physi-
cians’ letters to the General Practitioners.

Results: A total of 161 incidental findings were found in 102 patients
(44.2%), of which 36.7% were in the genitourinary system, 21.1% in
the liver, 16.8% in the pancreas, and 14.9% in the biliary system (fre-
quently cholecystolithiasis). Fifty-eight (36%) of the incidental find-
ings were classified as primary relevant. After accounting for age and
comorbidity, only 16 incidental findings in 12 patients (5.9%) retained
secondary clinical relevance.

Conclusions: Only a minority of abdominal sonographic incidental
findings are clinically relevant, for example, as severe/malignant
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disease or its precursor. This is mainly due to the fact that advanced age References
and severe comorbidity often prevent further evaluation and therapy.
The medical, psychological, and economic relevance of incidental
sonographic findings should be further evaluated in a nationwide pro-
spective registry.

Keywords: incidental findings.

1. Gorg C, Kunsch S, Neesse A. Zufallsbefunde in der Abdomenso-
nographie. Charakteristika und klinische Interpretation. Der Inter-
nist. 2014;55(9):998-1018.

2. Dietrich CF, Westerway S, Nolsoe C, Kim S, Jenssen C. Commen-
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ogy Project "Incidental Findings". Ultrasound Med Biol. 2020;46
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DIFFICULTIES IN THE ULTRASONOGRAPHIC
DIAGNOSIS OF A GALLBLADDER TUMOR

Radu - Cristian Cimpeanu,’ Larisa Daniela Sandulescu,” Cosmin
Vasile Obleaga,” Corina Gruia,” Ton Rogoveanu,’ Cristin - Constantin
Vere'

! University of Medicine and Pharmacy of Craiova, Emergency County
Hospital of Craiova, Department of Internal Medicine-
Gastroenterology, 1st Clinical Department Internal Medicine-
Gastroenterology, Craiova, Romania, ° University of Medicine and
Pharmacy of Craiova, Emergency County Hospital of Craiova, Ist
Clinical Department of Internal Medicine-Gastroenterology, Craiova,
Romania, * University of Medicine and Pharmacy of Craiova,
Emergency County Hospital of Craiova, 2nd Clinical Department of
General Surgery, Craiova, Romania, * Emergency County Hospital of
Craiova, Phatological Anatomy Laboratory, Phatological Anatomy,
Craiova, Romania

Objectives: There are many types of pseudotumoral gallbladder. In
conformity with Globocan2020, gallbladder carcinoma is the 23rd
worldwide frequency carcinoma. The Helicobacter pylori is considered
one of the risk factors. Also, there are some studies which have shown
the usefulness of CEUS in the differential diagnosis between benign
and malignant gallbladder lesions. Chronic cholecystitis is associated
with cholelithiasis over than 90-95% of cases.

Materials: We report a case of patient, male, 53 years old with per-
sonal history of perforated duodenal ulcer (in 1995), who presented in
our department accusing epigastric pain, weight loss of 5kg in the last
month and weakness. The physical examination revealed epigastric
pain and positive Murphy’s sign. Paraclinical investigations indicated
a normocytic normocromic anemia, a high level of hepatic transa-
minses (with aspartate amino-transferase predominance) and erythro-
cytes sedimentation rate, neutrophilic leukocytosis, a little high level
of conjugated serum bilirubine and normal seric values of tumor
markers CA19-9 (Antigen Carbohidrate 19-9), CEA (Carcino-Embrio-
nar Antigen) and AFP (Human Alpha-Fetoprotein). The stool test for
Helicobacter pylor antigen was positive. Abdominal ultrosonography
showed irregular thickened gallbladder walls, molded on gallstones —
pseudotumoral aspect.

Results: In CEUS, are revealed an inomogenous and chaotic enhance-
ment in the arterial phase in the whole gallbladder wall, with some
non-enhancement inner areas and a slowly one in the late phase. Com-
puter-Tomography indicated next informations about the gallbladder
and the nearness structures (76.4/53.4mm-dimension, marked thick-
ened, irregular shape, stratified in patches, incorporating mixed gall-
stones disposed in the hole gallbladder cavity; hepatic hilum
adenopathy and the infiltration of the fatty tissue from around the gall-
bladder, with removal the anatomical space between it and liver). Sur-
gery intervention was made for radical cholecystectomy. The
intraoperative appearance was for gallbladder carcinoma. The histopa-
tological examination remarked in macroscopy a gray-whitish gall-
bladder wall in multiple sections and generalized thickened till lcm,
with inomogenous inflammatory infiltration to the hepatic tissue and in
microscopy - diffuse, polymorphic inflammatory infiltration of gall-
bladder wall with a parcelar ulceration of mucosae and an amply
inflammatory hepatic reaction.
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Conclusions: Establishing the diagnosis of differite types of cholecys-
tophaty may be difficult only by imagistic methods, being obviously
necessary histopatological examinations.

Keywords: pseudotumoral, gallbladder carcinoma, ultrasonography,
CEUS, CA19-9.
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AN ULTRASOUND "SURPRISE" MEDIASTINAL

MASS — THYMIC HODGKIN’S LYMPHOMA

Mihaela T anco,1 loan Tiberiu Tc ojbleanj";

TSCJU “Sf. Apostol Andrei” Constanta, Medicina Interna, Constanta,

Romania, 2ScJU “Sf- Apostol Andrei” Constanta, Gastroenterologie,

Constanta, Romania, ® Universitatea Ovidius Constanta, Facultatea de
Medicina, Constanta, Romania

Objectives: We report the case of a 25-year-old woman, with no previ-
ous pathological history, who requested an ultrasound examination for
a left supraclavicular mass, which appeared 1 month prior to the pre-
sentation and was not influenced by NSAIDS and/or antibiotic treat-
ment. She had no other complains.

Materials: Conventional ultrasound revealed bilateral cervical and left
supraclavicular (3/2 cm) lymph nodes. Thyroid gland examination was
normal, but lower to it was discovered a large-sized tumoral mass with
an inhomogeneous structure, thus a thymoma was suspected.

CEUS examination was performed, which revealed a rapid inhomo-
geneous enhancement, followed by early wash-out, confirming the sus-
picion of malignant thymoma. The patient was referred to surgical
department for biopsy of the left supraclavicular lymph node.

Results: Histological exam and immunohistochemistry were per-
formed, confirming typical Hodgkin lymphoma — nodular sclerosing
type, so a positive diagnosis of Thymic Hodgkin’s lymphoma was
established. She was advised to hematological and surgical consults.
Conclusions: Thymic Hodgkin’s lymphoma was considered in the past
as a peculiar morphologic variant of thymoma; nowadays Hodgkin’s
lymphoma represents the most common type of thymic lymphoma and
should be considered among the diagnostic options.

Keywords: Hodgkin’s lymphoma, thymus, thymoma, lymph node,
ultrasound.

OCR 03

ULTRASOUND ASSESSMENT OF HEPATIC
POST-TRAUMATIC INJURIES IN PATIENTS

WITH CARDIAC DISEASE

Maria-Cristina Bezna,' Marinela Bezna,” Carmen-Daniela Neagoe,”
Sergiu-Marian Cazacu,j Roxana-Andreea Baran,l Lorena Ungureanuz
! University of Medicine and Pharmacy of Craiova, Department of
Pathophysiology, Cardiology, Craiova, Romania, > Emergency
Hospital and University of Medicine and Pharmacy of Craiova,
Department of Internal Medicine, Craiova, Romania, > Emergency
Hospital and University of Medicine and Pharmacy of Craiova,
Department of Gastroenterology, Craiova, Romania

Objectives: Patients with cardiac pathology that require permanent
antithrombotic therapy involve a higher bleeding risk, even in minor
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traumas, leading to severe consequences. Ultrasound imaging repre-
sents a quick and accessible investigation, in order to acquire valuable
information, diagnosis and to monitor. The aim is to evaluate the ultra-
sound aspects in a patient with cardiac pathology, who experienced an
apparently minor trauma, but with severe hepatic impact.

Materials: It is presented the case of an elderly patient, diagnosed with
multiple cardiac pathology: arrhythmia (atrial fibrillation, ventricular
extrasystoles), hypertension, moderate heart failure, with permanent
antithrombotic medication and also other associated pathologic condi-
tions, such as: osteoporosis and spondylosis, who experienced a minor
trauma (falling in the same plane), with right thoraco-abdominal
impact. Post-traumatic, clinical and imagistic investigations (ultra-
sound and X-ray) showed costal fractures favored by osteoporosis, as
well as contusions and a large hepatic hematoma, which required medi-
cal-surgical supervision. During this process, ultrasound investigation
played an important role.

Results: Emergency ultrasound allowed rapid and complex diagnosis
of the lesions in the cardiac patient with minor trauma. Severe lesions
were found: a large, hypoecogen intrapanchimal hepatic hematoma,
along with other cardiac disturbances (signs of heart failure, suprahe-
patic veins dilatation, cardiac cavities modifications). Differential diag-
nosis of the hepatic focal lesion was required [1,2]. Against the
background of chronic heart disease and anticoagulants, the presence
of large hepatic hematoma required ultrasound monitoring for the
assessment of bleeding and hematoma aspect, together with control of
medication, regarding anticoagulants and hemostatics [3].
Conclusions: Ultrasound investigation is important in the rapid diag-
nosis and assessment of post-traumatic injury, such as large hepatic
hematoma, in patients with risk factors such as arrhythmic and hyper-
tensive heart disease, antithrombotic chronic therapy, osteoporosis and
rib fractures.

Complex abdominal, cardiac, thoracic and vascular, non-invasive,
risk-free ultrasonography allows the diagnosis of severe lesions, espe-
cially hematomas and hemorrhagic acumulations.

Post-traumatic injuries, even after minor trauma, require ultrasound
investigation, useful in cardiac patients with arrhythmias, hypertension
and heart failure, involving the adjustment and control of therapy.
Keywords: Hepatic hematoma, post-traumatic ultasound, antithrom-
botic therapy, cardiac pathology.
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AN UNUSUAL CEUS FINDING IN A PATIENT

WITH CARCINOID SYNDROME
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Objectives: Midgut carcinoid tumors are rare neuroendocrine tumors
that can spread to the intestinal mesentery. Although the mesenteric
tumor is usually the first finding due to abdominal discomfort, some
patients with hepatic metastases might experience symptoms of carci-
noid syndrome. We present the case of a 74 year old male with weight
loss, diffuse abdominal pain, facial flushing and diarrhea for about 2
months who was diagnosed with an ill-defined mesenteric mass andhe-
patic, pulmonary and lymph node metastatic lesions.

Materials: To better characterize the hepatic lesions, contrast-
enhanced ultrasonography (CEUS) was performed.

Results: It revealed hypervascular lesions in the arterial phase and
complete washout during the portal phase, suggestive for liver metasta-
ses. Surprisingly, a reflux of contrast into the inferior vena cava was
also noticed in the arterial phase. This can be an uncommon finding on
contrast-enhanced ultrasound (CEUS) or computed tomography
(CECT) that may indicate right-sided heart disease or high flow con-
trast injection rates. Endoscopic ultrasound-guided fine needle
aspiration (EUS-FNA) confirmed the diagnosis of peripancreaticlymph
node and liver metastases of neuroendocrine tumor.

Conclusions: This case report illustrates the role of ultrasound imaging
for the diagnosis of rare tumors such as carcinoid tumors and also a
peculiar finding on liver CEUS.

Keywords: neuroendocrine tumor, carcinoid syndrome, CEUS, EUS.
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THE ROLE OF ULTRASONOGRAPHY AND
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CASE REPORT

Elena Simona loanitescu,’ Otilia Motoi,” Emil Matez',“) Gabriela

Postolea,” Catalin Rusu,” Elena Laura liescu’*

! Fundeni Clinical Institute, Internal Medicine Department, Bucharest,
Romania, ? Fundeni Clinical Institute, General Surgery Department,
Bucharest, Romania, 3 Coltea Clinical Hospital, Internal Medicine
Department, Bucharest, Romania, * UMF "Carol Davila", Internal
Medicine, Bucharest, Romania

Objectives: Hydatid disease, also known as echinococcosis, is a seri-
ous endemic condition, potentially fatal, caused by infection with lar-
val stage of Echinococcus granulosus. The larvae may lodge in
different organs, frequently in liver (50%) and lungs (40%).
Materials: We present the case of a 64 years old female who was
already diagnosed with hydatid cyst but refused surgical treatment.
After 3 years she presented to our department with right upper quadrant
pain, excessive sweating, chills, fever, jaundice which started 7 days
before admittance and weight loss of approximately 10 kg in a short
time.

Results: Ultrasonography (US) was performed and showed multiple
liver masses in both hepatic lobes, highly suggestive for hydatid cysts
of different developmental stages. We noticed that at least two lesions
communicated with the bile ducts. The dilated right hepatic bile duct
(12,5 mm) had isoechoic material with hyperechoic inner bands (along
8 cm) highly suggestive for proliger membrane. Due to the fragile
health status and pacient’s iodine contrast media allergy, a multidisci-
plinary team (represented by surgeon, echographist and internist) gath-
ered and decided to performe CEUS for rapid diagnosis. The CEUS
helped to localize with precision multiple masses (more than on B-
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mode US), some of them most likely being abscessed. Subsequently,
surgery was performed based only on CEUS results. During surgery,
seven infected hydatic cysts were extracted, four of them were ruptured
into biliary duct and for three of them was performed pericystectomy.
Conclusions: The most important features of this case are the precise
localization of the cysts and the emergency decision for surgery based
on CEUS results without CT scanning, due to pacient’s clinical status
and iodine contrast media allergy.

Keywords: Contrast enhanced ultrasound, hydatid cysts, liver,
emergency.
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Pharmacy Craiova, Imaging, Craiova, Romania

Objectives: Pancreatic pseudoaneurysm is a rare condition usually
associated with pancreatic disorders: pancreatitis, neoplasm, or cystic
lesions of the pancreas. Almost 10% of patients with chronic pancreati-
tis develop during disease progression a pseudoaneurysm. Usually
appears secondary to a communication between a pseudocyst and a
nearby artery.

Materials: We present the case of a patient with chronic pancreatitis,
with recurrent exacerbations and pseudocyst of 4 cm diameter located
posterior of the pancreatic body.

Results: The conventional abdominal ultrasound revealed the hypoe-
choic mass, suspected at that moment for complicated pseudocyst.
Contrast enhanced ultrasound revealed a hypervascular area 1.5 cm
diameter inside de cystic lesion, suspected of pseudoaneurysm. The
digital arteriography confirms the diagnosis of pseudoaneurysm origi-
nated form first branch of superior mesenteric artery (SMA), but with-
out treatment options at that time. EUS confirmed the diagnosis of
chronic pancreatitis and pancreatic pseudoaneurysm, no other sus-
pected masses were detected. Two weeks later, the patient presented
again in the emergency room for severe abdominal pain, laboratory
tests showing an increased serum amylase and lipase level. Ultrasound
revealed the same lesion of 5 cm diameter posterior of the body, with
color Doppler suggestive of pseudoaneurysm, this time 3 cm in diame-
ter. During hospitalization patient presented upper GI bleeding without
any lesion found at upper GI endoscopy. Further emergency arteriogra-
phy was performed, with coils angioembolization of the lesion, without
complications. CT scan and ultrasound performed at one week confirm
the successful treatment of pseudoaneurysm.

Conclusions: The review of the literature in the field of pancreatic
pseudoaneurysm revealed isolated cases reports, few data series.
Although the role of CEUS in pancreatic disorders is largely discussed
in the literature, in pancreatic pseudoaneurysm, due to the rarity of the
cases, is not well standardized.

Keywords: CEUS, Pseudoaneurysm, angiography.
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A RARE AND UNEXPECTED CASE OF INTESTI-

NAL OBSTRUCTION - GALLSTONE ILEUS
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Romania, 2ScJU "Sf- Apostol Andrei" Constanta, Gastroenterologie,
Constanta, Romania, > Universitatea Ovidius Constant, Facultatea de
Medicina, Constanta, Romania

Objectives: We report the case of an 80-year-old man who was admit-
ted in the Gastroenterology department for nausea, vomiting, abdomi-
nal pain, and absence of stool for 5 days. He does not have any
significant diseases or treatment.

Materials: A conventional abdominal ultrasound exam was per-
formed, which revealed dilated small intestine loops (jejunum) in the
periumbilical region, without peristaltic movements. Following ante-
rogradely the dilated jejunal loops, a hyperechoic 3 cm mass, with pos-
terior attenuation was detected, which was not followed by another
dilated intestinal loop, and was considered as the cause of intestinal
ileus. Because of its round-oval shape, a bezoar or a gallstone was
suspected.

Biliary tract exam revealed a collapsed gallbladder and pneumo-
bilia, so a bilio-duodenal fistula with secondary biliary ileus was con-
sidered. Contrast-enhanced abdominal and pelvic CT scan confirmed
the ultrasound diagnosis of intestinal obstruction but could not recog-
nize the gallstone as the cause of obstruction (due to a radio-transparent
stone).

Results: The patient underwent surgery that further confirmed the
diagnosis: bilio-duodenal fistula and secondary biliary ileus. The post-
operative evolution was favorable.

Conclusions: Gallstone ileus is a rare cause of mechanical intestinal
obstruction, occurring in less than 5% of patients who present with a
mechanical small bowel obstruction, but a high level of suspicion is
required in at-risk groups, and in patients with known gallstone disease.
Keywords: ileus, gallstone, obstruction, intestine, small bowel.
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DIAGNOSTIC ACCURACY OF CONTRAST
ENHANCED ULTRASOUND IN MALIGNANT
THYROID NODULE — CASE REPORT

Andreea Toma, Mihaela Viad, loana Golu, Marioara Cornianu,
Carmen Dorogi, Tudor Moga

“Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania, Endocrinologie, Timisoara, Romania

Objectives: Thyroid nodules are the most common type of neoplasm in
the cervical region and are also one of the most common disease of the
endocrine system. Nowadays, conventional ultrasound is the corner-
stone in the evaluation of thyroid morphology. At the same time, it is
known that angiogenesis is the basis for the growth of tumor cells.
Therefore, clinical and paraclinical evaluation must be adapted to
detect all indications that could suggest a potentially malignant disease.
Advances in ultrasound technology may facilitate better characteriza-
tion of benign and malignant thyroid nodules. Contrast enhanced ultra-
sound (CEUS) is currently the focus of medical ultrasound research,
because it can show microvascular blood flow clearly and assess tumor
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perfusion and vascular distribution in real time after intravenous
administration of microbubble contrast agent. The aim of this presenta-
tion is to assess the value of CEUS in differentiating between malig-
nant and benign thyroid nodules.

Materials: We report a case of a 25-year-old female patient who was
referred to our clinic for evaluation of a thyroid nodule. She reported
that this nodule was found incidentally 2 years ago. An increase in nod-
ule diameter was observed on ultrasound in time. The nodule is 14mm
in the largest diameter and the patient is clinically euthyroid. The
patient has no other associated pathologies. 2D-ultrasound showed a
solid, moderate hypoechoic thyroid nodule with punctate echogenic
foci, shape taller than wide, intense vascularization and irregular mar-
gins (13/12/14mm), indicating ACR TI RADS SCORE of 5. 2D-Shear
Wave Elastography (SWE) indicated an inhomogeneous aspect, with
very high stiffness. The parameters measured by this technique were
suggestive for a stiff structure: the SWE-mean elastography index (EI)
for the lesions was 91.3 kPa. CEUS showed inhomogeneous hypo-
enhancement lesion, without ring enhancement, indicating that the
nodule was suspected of malignacy. FNAB revealed ,,atypia of unde-
termined significance” Bethesda III.

Results: In this case, CEUS achieved good performance in discrimi-
nating between malignant and benign thyroid lesions. The patient was
operated by total thyroidectomy based on US and CEUS data. The
pathology confirmed the diagnosis of papillary thyroid carcinoma.
Conclusions: Early detection, early diagnosis and early treatment are
key in the treatment and prognosis of thyroid malignant nodules.
CEUS is an additional tool that could be used in cases with unclear
results from cytology.

Keywords: Thyroid nodule, Ultrasonography, CEUS, Malignant,
Carcinoma.
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IMPORTANCE OF STANDARD ABDOMINAL
ULTRASONOGRAPHY IN INCIDENTAL DIAG-

NOSIS OF PSEUDOMYXOMA PERITONEI IN A

POOR SYMPTOMATIC PATIENT
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Craiova, Romania

Objectives: Pseudomyxoma peritonei (PMP) is a rare condition (2
cases per million) characterized by an extensive accumulation of
mucinous material within the peritoneal cavity, secondary to the perito-
neal dissemination of a mucinous neoplasm.

In this case report, we present incidental sonographic finding of
pseudomyxoma peritonei in a female patient presented in the outpatient
unit and admitted in the internal medicine clinic.

Materials: We present the case of a 76-year-old female patient with
past medical history of hypertension, presented in the outpatient unit
for abdominal distension, edema in the lower limbs and dyspnea,
symptoms that appeared 3 months prior to the presentation and wors-
ened in the last 2 weeks. Physical examination revealed a distended,
non-tender abdomen and no other significant finding. Abdominal ultra-
sound describes non-mobile echogenic gelatinous ascites separated by

septation, scalloping the liver and spleen margins. Therefore, the
patient is immeadiately admitted in the internal medicine clinic for fur-
ther investigation.

Results: Standard serum investigations showed severe inflammatory
syndrome, moderate anemia, CA 19-9 above detection limit, CA 125
and CEA-moderate values. CT scan interpretation revealed PMP with
appendicular origins, large ascites with septa in mucinous material, vis-
ceral scalloping and normal ovaries. Paracentesis could not be per-
formed. 5 days after hospitalization, the patient becomes confused, has
a syncope event, with progression to coma and unresponsive cardiopul-
monary arrest. No acute neurological or cardiac lesions were found.
The necropsy brings no other causes of the death, only PMP secondary
to the appendicular mucinous adenocarcinoma.

Conclusions: The peculiarity of the case is the rarity of the condition,
the insidious way of onset, the high suspicion of PMP using only ultra-
sound and not during surgery for appendicitis-like syndrome-as most
cases are diagnosed, but also, the rapid death progression. More
importantly, standard abdominal ultrasonography performed on
admission was crucial for the diagnosis and following investigations.
The opportunity to establish the diagnosis preoperatively using non-
invasive methods such as ultrasound can lead to an early diagnosis,
moreover that many studies agree on typical ultrasonography findings
such us scalloping of the liver margin and ascitic septations as being
highly suggestive for PMP.

Keywords: pseudomyxoma peritonei, standard abdominal ultrasonog-
raphy, appendicular mucinous adenocarcinoma.
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Objectives: Wilkie’s syndrome or superior mesenteric artery (SMA)
syndrome is a rare etiology of duodenal obstruction due to compression
of the third portion of the duodenum between the superior mesenteric
artery and the aorta. The aorta—SMA angle ranges from 38° to 65° and
the distance between the two is 10-28 mm. The main anatomical fea-
ture of SMA syndrome is the narrowing of the aorta—SMA angle to <
25° and a decrease in the aortomesenteric distance < 10 mm, causing
the specific duodenal obstruction symptoms.

Materials: A 17-year-old female presented in our outpatient clinic
with persistent epigastric pain, early satiety, pyrosis, and weight loss
(cca. 8 kg) in the last year, that had worsened at the time of presenta-
tion. An abdominal ultrasound (US) was performed after 14 hours of
fasting. It revealed gastric dilatation suggesting upper gastrointestinal
outlet obstruction. We admitted the patient to our hospital where we
performed gastric decompression via a nasogastric tube. Blood work
was unremarkable. The abdominal computer tomography (CT) sug-
gested duodenal stenosis, while the upper gastrointestinal endoscopy
revealed mild gastritis and esophagitis without an obvious obstruction.
SMA syndrome was included as a differential diagnosis and we per-
formed another abdominal ultrasound, this time measuring the angle
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between the aorta and SMA which was 17°, and the distance between

the two was 5 mm. We also asked the radiologist to perform the same

measurements on the abdominal CT performed earlier and the results

were compatible with our US findings. Thus, we establish the diagnosis

of SMA syndrome, and the patient was managed conservatively.
Results
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Conclusions: In this case, the abdominal US has proven to be the most
useful tool in establishing the diagnosis and we suggest routine mea-
surement of the aorta-SMA angle and distance in cases suggesting
upper gastrointestinal obstruction.

Keywords: Abdominal ultrasound, Wilkie’s syndrome, SMA
syndrome.
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ATYPICAL HEPATIC HEMANGIOMAS
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Objectives: Hepatic hemangioma is the most common benign liver
lesion in the general population. It often exhibits a uniform pattern of
characteristics, thus being called “typical”. However, a certain number
of hepatic hemangiomas have special or uncommon characteristics and
are termed “atypical.” We report on a 47-year-old patient with an atyp-
ical hepatic hemangioma.

Materials: A 47-year-old female patient with a history of chronic hep-
atitis C was admitted to the Gastroenterology clinic for further para-
clinic exams and imagistic investigations. The physical examination
showed spider nevi in the superior vena cava trajectory, sharp liver
edge with firm consistency and 1st grade splenomegaly. The biological
panel in this case showed mild thrombocytopenia, moderate hepatic
cytolysis syndrome, hyperbilirubinemia, and AFP in normal values.
Abdominal US showed an irregular liver contour and inhomogeneous
structure. In the right hepatic lobe was detected a hepatic lesion, oval
form with diameter 6,9 cm, inhomogeneous, hypo-echoic, delineated,
irregular contour with posterior acoustic shadow. Portal vein=14 mm,
spleen=14cm with venous dilatation.

Results: In CEUS the liver lesion presented peripheral enhancement in
arterial phase. It presents continued “filling in” of the lesion in the late
phase. Regarding to CEUS LI-RADS categories is CEUS LI-RADS 1,
definitely benign. Superior digestive endoscopy was performed which
shown 1st grade esophageal varices and a portal-hypertensive gastropa-
thy mild form.

The MRI findings shows in T1: Hypointense, T2: hyperintense.
After contrast administration the lesion showed peripheral enhance-
ment which progresses centripetally, uncompleted, without wash out in
portal phase. The diagnostic based on the imaging findings was Hepatic
Hemangioma. The patient has been supervised with abdominal US and
AFP every 6 months. The last evaluation showed a hepatic stable for-
mation, without modifications of the US characteristics.

Conclusions: An atypical hepatic hemangioma performing a standard
US in a cirrhotic patient requires differentiation from hepatic malig-
nancies. The confirmation of the diagnostics asks for an investigation
with contrast enhancement which most frequently is CEUS

Keywords: Atypical hemangioma, MRI, CEUS, normal AFP.
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Objectives: The cirrhotic liver is hypothesized to provide protection
against liver metastases, the occurrence of focal liver lesions in patients
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with cirrhosis is rare, accounting for only 1,7% of all cases. CEUS has
improved the detection of liver metastases when other imaging meth-
ods can not be performed.

Materials: We present the case of a 74-year-old patient, known for
20 years of chronic viral B hepatitis without any antiviral treatment,
who came to the emergency room complaining of enlargement of the
abdomen and yellowing of the skin, symptoms that started for the past
two weeks. He does not smoke, and drinks only occasionally.

On examination, his skin and sclerae were icteric, his abdomen was
distended, with mild diffuse tenderness, shifting dullness to percussion,
and a fluid wave, consistent with ascites. He had no peripheral edema.

Laboratory studies showed elevated liver enzymes (AST 439 U/L;
ALT 997 U/L; FAL 801 U/L), creatinine 3,4 mg/dl, tumor markers CA
19-9 576 U/ml, AFP 12 Ul/ml.

2D abdominal ultrasound illustrated the presence of a hypoechoic,
inhomogeneous image with a diameter of 30 mm and another one
which occupied 1/3 of the hepatic right lobe. The portal vein was
15 mm with umbilical vein repermeabilization, and there was a large
volume of fluid within the peritoneal cavity.

Because of the renal impairment, we performed a native CT exami-
nation of the abdomen that revealed a liver with an intensely inhomo-
geneous structure due to the presence in the segments IV, V, VII and
VIII of hypodense images that deform the liver capsule and intestinal
loops with a slight infiltration of mesenteric fat.

Additional investigations included CEUS that pointed out multiple
hypoechoic solid images with a diameter of 2 cm, some of them caus-
ing a distortion of the hepatic contour and a ,,ring” enhancement of the
lesions during the arterial phase, suggestive for liver metastasis.
Results: Colonoscopy illustrated an ulcero-vegetative mass in the
transverse colon, and histopathological examination confirmed the
diagnosis of adenocarcinoma.

Conclusions: The singularity of this case is that CEUS can be a useful
primary imaging tool for evaluating incidentally detected liver masses
in patients who have renal failure, contrast agent allergies, or claustro-
phobia, when other imaging techniques are not available.

Keywords: Liver, metastases, cirrhosis, cancer, CEUS, diagnosis.
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SERIES

Robert-Emmanuel Serban,’ Victor Mihai Sacerdotianu,’ Robert
Cristian Godeanu,’ Irina Paula Doica,’ Bogdan Silviu Ungureanu,’
Tudorel Ciurea’

! Emergency County Clinical Hospital, Gastroenterology Department,
Craiova, Romania

Objectives: Subepithelial tumors (SETs) are generally asymptomatic
and clinically insignificant and have malignant, borderline, and benign
variants. Endoscopic ultrasound (EUS) is the most accurate method of
diagnosing gastric subepithelial tumors with increased sensitivity and
specificity. We present 2 cases misinterpreted as subepithelial tumors,
with EUS shifting the therapeutic management.

Materials: Case 1: A 63-year-old female, known with hepatitis C virus-
related cirrhosis, who performed an upper digestive endoscopy describing
in the gastric body a subepithelial lesion of about 2.5 cm, with normal
covering mucosa, raising the suspicion of the stromal tumor.
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Case 2: A 54-year-old man, known for type II diabetes with insulin
treatment, with acute pancreatitis in 2005 and cholecystectomy for cho-
lelithiasis one year before. He was admitted to the Gastroenterology
Department accusing pain in the epigastrium and right hypochondrium.

On clinical examination, the abdomen was sensitive in the epigastrium
and right hypochondrium, with a normal-looking postoperative scar.
Results: Case 1: EUS of upper digestive tract revealed on the posterior
wall of the stomach, immediately below the eso-gastric junction a tran-
sonic mass of 4/4.3 cm, with Doppler signal inside which seemed to
belong to the aorta, possible ascending aortic aneurysm. The patient
was referred to a CT-angiography scan to confirm the diagnosis.

Case 2: An inhomogeneous mass was observed on abdominal ultra-
sound, with transonic content and hyperechoic areas inside; Upper
digestive endoscopy revealed within the gastric antrum, a subepithelial
tumor mass of about 6 cm, with normal covering mucosa. EUS was
performed and a tumor mass of 6 cm was visualized, starting from the
own muscular level with liquid content and multiple hyperechoic
masses inside, without Doppler signal. Suspicion of foreign body was
raised and the patient was directed to surgery, which confirmed the
diagnosis of textiloma.

Conclusions: Although in both cases endoscopy suspected subepithe-
lial tumors, EUS provided more information which changed the
patient’s management, thus emphasizing its potential when assessing
gastric subepithelial lesions.

Keywords: Gastrointestinal subepithelial tumors, aortic aneurysm,
textiloma, endoscopic ultrasound.
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Objectives: Splenosis is defined as auto transplantation of splenic tis-
sue in the abdomen or pelvis following trauma or surgery. Ectopic
splenic tissues in many cases are misinterpreted as pathological masses
if the history of splenectomy is ignored. Contrast-enhanced ultrasound
(CEUS) is very useful in diagnosis of splenosis. On CEUS an ectopic
spleen tissue has the same enhancement pattern as normal spleen, with
long lasting late phase enhancement, more than 5 minutes after injec-
tion. However, in some situations, the diagnosis is not so easy.
Materials: We present the case of a 71-year-old male, known with
posttraumatic splenectomy 20 years ago, who was sent to our depart-
ment with suspicion of neoplasm due to incidental discovery of liver
and peritoneal nodules. A previous contrast-enhanced CT scan showed
a liver nodule and few small intraperitoneal nodules interpreted as a
hypervascular liver metastasis and peritoneal pathologic adenopathies.
Results: At admittance the patient had no symptomatology and biolog-
ical tests were normal. Ultrasonography (US) was performed and
showed a well-delineated homogeneous nodule, extrahepatically
located, in contact with the liver capsule. The nodule was isoechoic
with the liver, with its own vascular hilum, measuring 35/45 mm. On
CEUS, the nodule presented homogeneous arterial enhancement, more
intense than the liver, and became isoechoic in the venous phase, with-
out wash-out in the late phase. Considering the patient’s history of
splenectomy, the CEUS diagnosis was splenosis. Exploratory
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laparotomy with biopsy from the nodule was performed and the histol-
ogy proved normal splenic tissue.

In this case, the diagnosis difficulty was generated by the close con-
tact between liver and nodule, by the differences in enhancement,
more intense in spleen tissue and by the similar contrast dynamics,
with 3 phases, that made spleen tissue to mimic liver tumour.
Conclusions: CEUS was a very useful diagnosis tool when integrated in
clinical context and correlated with the medical history of the patient.
Keywords: Contrast enhanced ultrasound, spleen, splenosis.
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Objectives: Hematologic malignancies are heterogeneous entities in
terms of clinical presentation, biological findings, treatment response
and overall prognosis. Burkitt lymphoma (BL) represents a rare and
highly aggressive tumour, with a fast growth rate, being held accoun-
tant for 1% to 5% of all non-Hodgkin lymphomas. Although histopath-
ological examination is always required for diagnosis, the use of
contrast-enhanced ultrasound (CEUS) can play an important role in
identifying definitory characteristics of the tumoral masses.

Materials: We present the case of a 22-year-old male referred to our
department for unspecific abdominal pain, weight loss, nausea, vomit-
ing and change in bowel habits, while having recent history of bilateral
pleural effusion and pleural drainage in another hospital.

Results: Conventional ultrasonography (US) was performed at admission,
describing a large retroperitoneal multilobulated mass, that extended
throughout the entire abdominal cavity. On CEUS, the mass presented
rapid arterial enhancement, followed by rapid and pronounced wash-out,
suggesting malignancy. The patient also underwent a full-body computed
tomography (CT) describing a large infiltrative lesion within the abdomi-
nal and pelvic cavity, as well as the presence of one mediastinal mass
and the recurrence of bilateral pleural effusion — all imagistic features
suggesting primarily a hematologic malignancy. Testicular US revealed
multiple bilateral testicular masses. A bone marrow aspiration was soon
performed and revealed atypical lymphocytes with cytoplasmic vacuoles.
The abdominal mass biopsy showed the classic “starry-sky” pattern, as
well as CD20 and CDI10 positivity, thus the diagnosis of Burkitt lym-
phoma was made and specific treatment was initiated.

Conclusions: In the presented case, the imagistic findings (both CEUS
and CT scan) suggested a hematologic malignant process, but the exact
diagnosis was made on biopsy. However, conventional US and CEUS
both proved to be extremely important tools in guiding the clinician
towards the best management of the case.

Keywords: Contrast enhanced ultrasound, Burkitt lymphoma, retro-
peritoneal metastasis.
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Objectives: To emphasize the role of the US in raising the suspicion of
digestive tumor by describing the thickened gastric wall. The essential
contribution of CEUS in differentiating metastatic adrenal tumor from
primary adrenal tumor.

Materials: We present you the case of a 59-year-old male, active
smoker (22 P/Y). His main symptoms are weight loss and dysphagia.
He was sent to our department with the suspicion of right primary adre-
nal tumor (based on prior imagistic investigation). Blood samples were
taken, US, CEUS and upper endoscopy were made.

Results: Laboratory tests yielded: white blood cell count increased,
Hgb 8,2 g/dl, CA 19.9 610 Ul/ml, CEA > 100 ng/ml.

US was performed: multiple small lymphadenopathies in the upper
abdominal floor. In the left retroperitoneal space-nodular mass with
irregular but clear contour, size 10/10,5 cm and transonic areas inside.
In the right adrenal lodge, delimited nodular mass hypoechoic of 6/
4 cm. On CEUS-the adrenal mass were hypoenhancing for the arterial
phase with non-enhancing areas inside and a rapid wash in the venous
phase.

Regarding the liver, in the portal and late phase-multiple small
masses (largest 2,5 cm) well-delimited, with progressive and acceler-
ated washout.

Upper endoscopy revealed vegetant obstructive tumor invading the
cardia, continuing in the stomach with a large vegetative mass which
occupies the small and the lesser curvature. Three endoscopic biopsies
were made (fragments of 0,2-0,4 cm with pavement structure): poor
differentiated adenocarcinoma G2/G3 with invasion trough the connec-
tive tissue.

Conclusions: This is the case of a misinterpreted primary adrenal
tumor that proved to be an esophagogastric adenocarcinoma with
hepatic and right adrenal metastasis.

Keywords: CEUS, liver metastasis, adrenal metastasis, esophagogas-
tric cancer.
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Objectives: The dilatation of the pampiniform plexus, the venous
system that drains the testicle, causes varicocele. Varicocele
thrombosis is rare, with few reported cases in the medical litera-
ture [1-6]. Patients may present with acute scrotal pain, mimicking
a testicular torsion or strangulated hernia. Diagnosis is difficult,
therefore, when based solely on clinical history and examination.
Our objective is to present an unusual case of varicocele thrombo-
sis, after Covid 19 vaccination.

Materials: Ultrasonography (US) with Doppler interrogation is the
first-line imaging choice for diagnosis [1]. The therapeutical manage-
ment is primarily conservative; however, some cases might require sur-
gery [1,6]. The Coronavirus 2019 pandemic stimulated the
development of vaccines with unprecedented speed and employing
novel technologies. Serious adverse effects remained low after world-
wide vaccination [7,8].

Results: We report the case of a 35-year-old male patient who pre-
sented in the Urology Department accusing intense, continuous scrotal
pain and swelling, with onset the next day after receiving the second
dose of an mRNA Covid-19 vaccine (BNT162b2, Cominarty, Pfizer/

BioNTech). There were no associated urinary signs and no fever. The
patient was a healthy young man, with no known malignancy or blood
dyscrasia. He could not recall suffering any local trauma between the
vaccination and the appearance of the symptoms.

The clinical exam revealed a tender, scrotal swelling inferior to the
left testicle.

The ultrasound exam demonstrated homogenous, normal echo-
genic testicles without changes in vascularity on Doppler US.
Multiple variceal dilatations with a spontaneous diameter of up
to 5 mm were observed around the left testis. The lumen of sev-
eral dilated veins appeared filled with echogenic debris. The
blood flow was slow in the remaining veins, with a sluggish
aspect. Continuous, progressive probe compression was applied,
with no complete venous collapse observed. The greyscale aspect
was consistent with partially obstructing thrombi. The venous
filling defects were confirmed on Colour Doppler. No signs of
thrombosis were present at the level of the spermatic cord or the
inguinal canal.

Conclusions: Pampiniform plexus thrombosis should be considered in
the differential diagnosis of acute testicular pain.

This case report reveals an unprecedented etiology of varicocele
thrombosis, as a side effect of an mRNA SARS-COV?2 vaccine.
Keywords: ultrasound, thrombosis, varicocele, Pfizer-BioNTech
COVID-19 vaccine.
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Objectives: Introduction:Endocarditis is a rare disease associated with
high mortality and severe complications.

Materials: We present the case of a 70 years old man, with history of
chronic kidney disease stage III.He is presenting symptoms and signs
of heart failure and altered general condition for one month.

Results: Following the corroboration of biological and imaging data,
including TTE and TEE, acute endocarditis was diagnosed on the
mitral and aortic valves and old endocarditis on tricuspid valves.
Conclusions: Data from literature are poor about tricuspid valves
endocarditis . The damage of the aortic, mitral, and tricuspid valves of
the endocarditis at the same patient is rare.The single predisposing fac-
tor was chronic kidney disease

Keywords: endocarditis,aortic valves, tricuspid valves, mitral valves.
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IMPORTANCE OF ULTRASONOGRAPHY IN THE
DIAGNOSIS AND THE MANAGEMENT OF PREG-

NANT WOMEN WITH HELLP SYNDROME
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Objectives: Ultrasound in pregnancy is the only imaging method that
allows the evaluation of the fetus and the mother’s pregnancy pathology
without adverse effects and without limiting the number of examinations.

Pregnancy pathology with hepatic manifestations is the most com-
plicated to manage because of its complexity. One of these pathologies
is HELLP syndrome - a severe form of eclampsia with potentially
lethal effects on both the fetus and the mother.

Maternal mortality in this situation can reach up to 50% of diag-
nosed cases, the major complication being fulminant liver damage
with evolution to liver rupture.

For this reason, early diagnosis and management, as well as preg-
nancy delivery conduct are extremely important.

Materials: We present the case of a 34-year-old pregnant woman, II G., I
P., in the 38th week of pregnancy. The patient is regularly monitored during
gestation, without any biological changes, normotensive, presenting to the
gastroenterology department for abdominal pain in the right hypochondrium.

On ultrasound examination, a mild hepatomegaly, diffuse inhomo-
geneous liver structure and the presence of extensive hypoechoic sec-
tors, well defined in both lobes, were detected.

The biological examination shows a significant hepato-cytolytic
syndrome, thrombocytopenia, mild normocytic anemia and proteinuria.

Summarizing the gathered data, all these corroborated, plead for the
diagnosis of HELLP syndrome.

Following biological optimization, surgical intervention was per-
formed under general anesthesia with cesarean delivery of a healthy
live fetus and hemostatic hysterectomy.

Results: Daily ultrasonographic monitoring of the liver revealed an
accentuation of hepatic hypoperfusion changes with multiple hypoe-
choic images of about 10 mm, disseminated in both liver lobes.

Postoperatively at 10 days, the ultrasonographic appearance
revealed a normal sized and slightly non-homogenous liver structure,
correlating with the biological status.

Conclusions: Hepatic hypoperfusion is a specific modification of
HELLP syndrome.

Ultrasound monitoring as a non-invasive imaging method brings a
significant plus in the management of HELLP syndrome.
Keywords: HELLP syndrome, pregnancy.
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DIAGNOSIS OF HEPATIC VASCULAR PSEUDO-
LESIONS — A CASE SERIES

Larisa Sandulescu,’ Adriana Ionescu Ciocalteu,” Sarmis Marian
Sandulescu,z Cristiana Marinela Urhut, 3 Andreea Alexandra Rosu,”
lon Rogoveanu’

! Research Center of Gastroenterology and Hepatology, University of
Medicine and Pharmacy of Craiova, Romania, Department of
Gastroenterology, Craiova, Romania, 2 University of Medicine and
Pharmacy of Craiova, Department of Surgery, Craiova, Romania,

3 University of Medicine and Pharmacy of Craiova, Department of
Gastroenterology, Craiova, Romania, * University of Medicine and
Pharmacy Craiova, Radiology and Imaging Department, Craiova,
Romania

Objectives: Hepatic pseudolesions are non- neoplastic abnormalities
of the liver which may be sub- divided into parenchymal pseudolesions
and vascular pseudolesions. Vascular pseudolesions include non- neo-
plastic hepatic pseudolesions such as intrahepatic shunts and vascular
abnormalities associated with Budd- Chiari syndrome or portal vein
thrombosis.

Materials: We present several cases of hepatic vascular pseudolesions,
exemplified by 2D and contrast- enhanced ultrasound imaging (CEUS),
to be considered in the differential diagnosis of real liver tumors.
Results: First case belongs to a 63-year-old patient who was diagnosed
with a liver abscess (LA) two years ago. Significant resolution of the
LA was observed in the follow- up evaluation. In the vicinity of the
residual abscess, Doppler US examination revealed a blood flow pat-
tern with arterial and venous communication suggestive of arterio- por-
tal shunt (APS). CEUS showed a homogeneous enhancement of this
area and it also indicated the presence of the APS. Furthermore, an
imprecisely delimited area with late and incomplete wash out was
depicted in the late phase which led to differential diagnostic chal-
lenges with malignant tumors.

Another case of a 74- years- old man with vascular abnormalities
associated with Budd- Chiari syndrome secondary to multicentric
hepatocellular carcinoma is illustrated in this topic.

three cases with enhancement anomalies caused by portal vein
thrombosis are also detailed in this paper.

Conclusions: The main clinical difficulty is to detect the non- neoplas-
tic lesions and to discriminate between them and benign and malignant
hepatic neoplasms. CEUS may be an useful tool for the characteriza-
tion of hepatic vascular pseudolesions.

Keywords: contrast enhanced ultrasound, pseudolesions, liver.
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ABSCESS AFTER THREAD-LIFTING
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Objectives: Facial thread-lifting has more popularity, but the inciden-
ces of complications following thread-lifting remain controversial [1].
Materials: Represent case that demonstrates possibly of ultrasound in
the assessment of complications after thread-lifting.

Results: A 44-year-old woman with pain and swelling in the left sub-
mandibular region, fever. Two weeks ago, thread lifting was per-
formed. During ultrasound on the right in the subcutaneous adipose
tissue of the submaxillary region, when scanning with a 18 MHz
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frequency transduser, a thread is determined in the form of two contour
hyperechoic structures around which invariable adipose tissue. On the
left the double-contours hyperechoic linear structure in the lateral part
is surrounded by anechoic fluid accumulation, which extends to the
angle of the lower jaw, with a total volume up to 20 ml. Around are the
enlarged lymph nodes, the salivary glands are intact. A aspiration was
performed, 15 ml was removed.

Conclusions: Ultrasound is a quick, affordable and cheap way to
assess the condition of soft tissues after face thread lifting, which can
assess the position of the threads, as well as the presence of
complications.

Keywords: Filler complications, filler, complication, ultrasound in
cosmetology, thread-lifting.
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Objectives: The ultrasound characteristics of pyogenic liver abscesses
are heterogenous and variable in evolution. Thus, the diagnosis may be
challenging as these lesions may sometimes be difficult to differentiate
from focal liver masses. In this setting, contrast-enhanced ultrasound
(CEUS) is extremely helpful in the differential diagnosis [1]. The tradi-
tional paradigm of surgical treatment has been challenged and surgery
is no longer the first option in these cases, which are usually treated
with intravenous antibiotics and ultrasound-guided percutaneous drain-
age [2].

Materials: We present the case of a 44-year-old patient, without any
known prior disease, who presented in the Emergency Department of
the Craiova Clinical County Emergency Hospital for chills and high
fever that had debuted for about 72 hours.

Results: The initial CT scan raised the suspicion of a 30/40 mm liver
abscess, located in segment VII. Transabdominal ultrasound showed
an ill-defined heterogenous hypoechoic lesion with anechoic areas and
septa, located in segment VII of the liver, with a diameter of 35/
41 mm. CEUS performed with microbubble contrast agent (SonoVue)
revealed only peripheric and septa enhancement in the arterial phase
with washout in the late venous phase, supporting the diagnosis of pyo-
genic abscess. As the patient was clinically stable, close follow-up and
broad-spectrum intravenous antibiotics were initially administered.
Another ultrasound, performed one week later, showed a well-demar-
cated lesions that had grown in size to 70/54 mm. As progression was
noted, we decided to perform an ultrasound-guided percutaneous cath-
eter drainage of the collection. A safe percutaneous route was identified
with US and the lesion was punctured with a needle. 10 millilitres of
pus were aspirated and sent for bacteriological examination. A

guidewire was then advanced through the needle, the tract was repeat-
edly dilated and a catheter was inserted into the collection, with effi-
cient drainage. The general state of the patient improved rapidly after
the procedure and he was discharged asymptomatic three days later
without any complications.

Conclusions: Ultrasound is nowadays used not only for establishing
the positive diagnosis of pyogenic liver abscesses but also for the mini-
mally invasive percutaneous drainage of these lesions, with excellent
results due to reduced hospitalisation time and fast recovery.
Keywords: pyogenic liver abscess, ultrasound-guided drainage,
CEUS.
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DIFFERENT RESPONSES TO PARVOVIRUS
INFECTION IN TWIN PREGNANCY: DEATH
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Objectives: Parvovirus B 19 fetal infection is normally asymptomatic
but serious in pregnant woman. The infection during pregnancy can
cause non immune fetal hydrops culminating with death in some cases.
The biggest problem is the lack of maternal symptoms. In addition to
fetal death parvovirus infection during pregnancy can cause spontane-
ous abortion in early gestation, intrauterine growth retardation and
meconium. However the fetal infection can also be asymptomatic and
most neonates are born normal. We present a twin pregnancy dichor-
ionic, diamniotic case report with 2 different responses to placental
invasion by parvovirus.

Materials: A twin dichorionic pregnancy in a 32 year old woman with
no complications until 30 weeks and 2 days, when one had normal
movements, doppler velocimetry, biometry, placenta and amniotic
fluid and the other was found dead. Dead fetus was hydropic and pro-
nounced placental edema that suggested infection. The mother didn’t
have any clinical disturbance. All possible serologies were requested .
The remaining fetus was delivered by cesarean section with 34 weeks
of gestation, healthy, with 1670 g. He left the hospital 1 month later
without complications.

Results: The mother serology was positive for B19 Parvovirus.
Conclusions: This case illustrates how B 19 Parvovirus can be aggres-
sive and depends of fetal immunological response. Unfortunately
infection is silent in mothers and there’s no way to prevent it’s
occurrence.

Keywords: Parvovirus B19 infection, pregnancy, fetal non immune
hydrops, fetal death, twin pregnancy.
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Objectives: Although not all cases of abdominal pain in children have
an ultrasonically detectable cause, the latter has a well-established
place in the management of pediatric emergencies, and it should be
performed right after the initial assessment, based on ABCDE
approach. Bedside ultrasonography has been successfully used in
trauma (FAST) and in many other medical and surgical emergencies
and may be the only imaging tool needed for diagnosis.

Materials: The authors present 2 patients presented at emergency
room with abdominal pain and distention. The first case, a 7 years old
boy with cerebral palsy was admitted with a 2 days history of sudden
abdominal distention and oliguria, noted by parents. The second is a
9 years old girl, with abdominal distention, pain and constipation that
developed within 6 weeks.

We have studied the medical files, laboratory results, other consulta-
tions, ultrasonography reports and abdominal CT reports. In both cases,
ultrasonography was performed by the first author, and all collected infor-
mation and images were studied by the team, the co-authors of this article.
Results: In the first case, a CT was performed first and abdominal
ultrasonography after few days. The CT scan showed a huge bladder
with urinary retention due to external compression caused by constipa-
tion. Abdominal ultrasound was delayed due to the patient’s decubitus
ulcers, and the examiner’s limited experience in performing ultrasound
in the child with a poor general condition. The second case presented
with abdominal pain and distension, originally considered to be due to
constipation. After few days she developed a pleural effusion (Chest
X-ray and thoracic CT were performed) and pleural fluid was examined
to rule out infection with Mycobacterium tuberculosis. The radiologist
made the recommandation for further examination - finally, a gynecol-
ogy consult and ultrasound raised the question of ovarian tumor. After
6 weeks the patient was admitted to our hospital, where the ultrasonog-
raphy performed the next day showed a large size (88/120 mm) pelvic
tumor, relatively well defined, with inhomogeneous content, with hypo
and hyperechoic areas, occupying the entire left iliac fossa, the supra-
vesical region and partially, the right iliac fossa. The tumor has a
Doppler signal, it does not appear to be very vascularized. After surgi-
cal removal, the tumor turned out to be a cystic ovarian teratoma.
Conclusions: Abdominal pain is one of the most common symp-
toms in children, but in some cases may be the main symptom
of a serious disease. Abdominal ultrasonography must be offered
to any child with abdominal pain, distention, constipation and
sudden and unexplained signs and symptoms, as this examination
can easily and quickly detect important organic changes, such as
abdominal and pelvic tumors.The need for CT scan should be
considered only after performing abdominal ultrasonography, in
order to avoid unnecessary, costly and potentially harmful CT
examinations.

Keywords: pediatric, ultrasonography, abdominal pain, constipation.
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Objectives: The cirrhotic liver is hypothesized to provide protection
against liver metastases, the occurrence of focal liver lesions in patients
with cirrhosis is rare, accounting for only 1,7% of all cases. CEUS has
improved the detection of liver metastases when other imaging meth-
ods could not be performed.

Materials: We present the case of a 65-year-old male patient, non-
smoker, occasional drinker, known for 20 years of chronic viral B hep-
atitis without any antiviral treatment, who came to the emergency
room complaining of enlargement of the abdomen, yellowing of the
skin, 2 weeks prior to the presentation.

Physical exam showed, jaundice, abdominal distension, with mild
diffuse tenderness and ascites. He had no peripheral edema.

Results: Laboratory results showed AST=439 U/L, ALT=997 U/L,
FAL=801 U/L, creatinine 3,4 mg/dl, tumor markers CA 19-
9=576 U/ml, AFP=12 Ul/ml.

2D abdominal ultrasound illustrated a hypoechoic, inhomogeneous
image with a diameter of 30 mm and another one which occupied 1/3
of the hepatic right lobe, umbilical vein repermeabilization, and a large
volume of ascites.

Because of the renal impairment, we performed a native CT exami-
nation of the abdomen that revealed a liver with an intensely inhomo-
geneous structure due to the presence in the segments IV, V, VII and
VIII of hypodense images that deform the liver capsule and intestinal
loops with a slight infiltration of mesenteric fat, but could not differen-
tiate a hepatic carcinoma from liver metastasis. So, we decided to con-
tinue the investigation with CEUS that pointed out multiple
hypoechoic solid images with a diameter of 2 cm, some of them caus-
ing a distortion of the hepatic contour and a ,,ring” enhancement of the
lesions during the arterial phase, suggestive for liver metastasis. Due to
CEUS result we performed gastroscopy and colonoscopy where an
ulcero-vegetative mass in the transverse colon was found. Histopatho-
logical examination confirmed the diagnosis of adenocarcinoma.
Conclusions: The singularity of this case is that CEUS can be a useful
primary imaging tool for evaluating incidentally detected liver masses
in patients who have renal failure, contrast agent allergies, or claustro-
phobia, when other imaging techniques are not available.

Keywords: Liver, metastases, cirrhosis, cancer, CEUS, diagnosis.
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IMAGING IN THE INITIAL DIAGNOSIS OF PAN-
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Objectives: Insulinoma is the most common functional neuroendo-
crine tumor that originates from the islet of beta cells [1]. Advances of
various diagnostic imaging methods have dramatically increased our
ability to detect pancreatic diseases [2]. In particular, the ultrasonogra-
phy plays an important role in the screening of pancreatic ailments [3].
Due to the small dimension of the mass, the clinicians face difficulties
in diagnosing it.

Materials: We present the case of a 69 years old patient diagnosed
with pancreatic insulinoma which underwent imagistic examination.
The patient known with hypertension and non-alcoholic steatohepatitis
presented in the clinic for syncopes, sweating, anxiety and severe
wight-loss. In the patient medical history, we found an emergency
admission one month earlier for episodes of loss of consciousness,
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tremor of the upper limbs, sweating and disorientation in time and
space.

Results: Abdominal ultrasonography and computed tomography
showed a heterogenous 1,4 cm tumour localized in the pancreatic body
with features of insulinoma. The prolonged supervised fast test that
was applied induced hypoglycaemic symptoms. The level of glucose
and insulin was at the lower range of the fast test. The presence of
tumor was confirmed by endoscopic ultrasound, but the cytopathologic
examination suggested an aspect of chronic pancreatitis.

Conclusions: Through imaging methods and with an evocative clinical
portrayal, we identified the pancreatic tumor as being an insulinoma.
Even though cytology didn’t support the diagnosis, we tend to believe
that a false negative result cannot be ruled out. We underline the need
of other specific tests in this situation.

Keywords: pancreas, insulinoma, hypoglycemia.
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Objectives: Renal cell carcinoma (RCC) is the most common-and
deadly-renal tumor in the adults and clear cell type is the most spread.
Contrast-Enhanced Ultrasonography (CEUS), consisting of gas micro-
bubbles, non toxic and easily eliminated by breathing is an alternative
of diagnosis to contrast-enhanced computed tomography (CECT) in
hepatic focal lesions in patients with renal failure. CEUS, Standard
Abdominal Ultrasonography, but also CECT are important imagistic
investigation in discovering RCC.

Materials: We present the case of a 54-year-old male patient, con-
struction worker, obese, nonsmoker with medical history of hyper-
tension, presented in the outpatient unit and admitted in the
internal medicine clinic for quasi-permanent lumbar pain exacer-
bated by exercise with the onset 3 weeks prior to the presentation.
Standard serum investigations, there is only a moderate inflamma-
tory syndrome, with no other changes. Standard abdominal ultraso-
nography shows 5 cm diameter mid-renal round lesion,
distortioning the anatomical architecture, with possible intra-
tumoral necrosis. CEUS was performed and revealed hyper-
enhancement during the cortical phase, subsequent washout in late
phase, clues for renal tumor. A 3rd imagistic investigation was
performed and the CECT reveales renal tumoral mass without
cleavage space with the liver and infrarenal cave thrombosis.

Results: The patient is transferred to the urology department where
nephrectomy is performed within days from the diagnosis preventing
the growth of the tumor. Histopathology after open radical nephrec-
tomy revealed a 6 cm large, grade 4, clear cell renal carcinoma, with
extension into the renal vein.

Conclusions: The particularity of the case is the lack of symptoms, the
incidental finding of a large renal mass, without cleavage space with
the liver, with extension into the renal vein, but also the fast nephrec-
tomy due to possible malign thrombosis. Sonography is important in
detecting renal masses and more recent interest is in using CEUS as a
diagnosis method. In contrast to focal liver lesions, where CEUS is a
diagnosis method, the accuracy to predict malignancy renal tumors
was intensively studied, with different results among authors. Recently,
meta-analysis of different studies, found a high sensitivity and a mod-
erate specificity in differentiation between malignant and fat-rich
angiomyolipoma, which is still questioned by some authors.
Keywords: renal cell carcinoma, contrast-enhanced ultrasonography,
radical nephrectomy.

PCR 18

POSTPRANDIAL HYPOGLYCEMIA IN A PAN-

CREATIC INSULINOMA: A CASE REPORT

Irina Doica,’ Robert Godeanu,’ Robert Serban,’ Tudorel Ciurea,’
Alexandru Munteanu,” Bogdan Ungureanu’

! Research Center of Gastroenterology and Hepatology, University of
Medicine and Pharmacy of Craiova, Department of Gastroenterology,
Craiova, Romania, ° Emergency County Hospital of Craiova,
University of Medicine and Pharmacy of Craiova, Department of
Surgery, Craiova, Romania

Objectives: Insulinoma is the most common functional pancreatic neu-
roendocrine tumor, with a reported incidence of 0.5—5 per million per-
son-years. Endoscopic ultrasound (EUS) is a high-performance
endoscopic technique used for pancreatic disease assessment which
allows tissue harvesting and may establish the diagnosis.

Materials: We present the case of a 58-year-old female patient with
multiple episodes of hypoglycemia, with a blood glucose value of
19 mg/dl, manifested by dizziness, cold sweats, and loss of conscious-
ness. Standard abdominal ultrasound revealed a round mass in close
contact with the main pancreatic duct (MPD), within the head of the
pancreas. A high level of insulinemia was recorded (71xU/ml with
normal range 2.6-24.9) and imaging examination was completed with
abdominal CT and MRI. The patient underwent CEUS which showed
high enhancement in the early arterial phase with discrete wash-out in
late venous phase. EUS-FNA of the pancreatic mass was performed
and suggested a benign tumor. IHC studies revealed a neuroendocrine
tumor with positive staining for synaptophysin, chromogranin A and
insulin.

Results: The patient was directed for enucleation of the pancreatic
tumor and pathologic examination confirmed the insulinoma diagnosis.
Two weeks after surgery, the patient showed clinical signs of acute
pancreatitis and a pancreatic amylase of 500 U/I. US highlighted a peri-
pancreatic collection measuring 16/10 cm, with a mass effect on the
stomach suggesting a pancreatic pseudocyst. EUS was again per-
formed, this time with therapeutic purposes. Under EUS guidance, the
pseudocyst was punctured with 19 gauge needle and a guidewire was
inserted. A cystotome was inserted over the guidewire, punctured the
pseudocyst wall and a 10 FR double pigtail stent was inserted with effi-
cient drainage. Successive ultrasound examinations revealed a smaller
collection in size, the stent was removed after 6 weeks and no recur-
rence was observed in the following months.
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Conclusions: Our objective was to highlight the EUS potential for pan-
creatic lesions which may useful not only for diagnosis but also for
managing pancreatic complications. Moreover, to avoid such situa-
tions, perhaps a biliary stent within the MPD might be more efficient
for the surgeon to avoid possible complications.

Keywords: insulinoma, EUS, pseudocyst.
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Objectives: Papillary necrosis is a severe disease that has many
causes, the most common ones being pyelonephritis and diabetes
mellitus. Diagnosis is difficult especially in the chronic kidney dis-
ease population. We describe two cases with uncommon
manifestations.

Materials: Two female patients, 25-year-old and a 67-year-old, pre-
sented at the Nephrology specialist for transient renal colic, pyelone-
phritis and in the latter also for transient hematuria. We compared the
US features with CT scans and we established the final diagnosis by
clinical means.

Results: On ultrasonography, sloughed papillae may appear as an
echogenic material within the slightly dilated calices. If calcifications
are present, identification can be improved using Doppler twinkling
artifact. IVU is the main imaging modality but it comes with risks in
CKD patients. The young female underwent first CT scan and after
that US, while the second patient was examined only by US being
overweight and with renal risk factors that limited the contrast agent
administration. Both recovered well and without sequelle.
Conclusions: Correlation with clinical, laboratory and US findings
help distinguish renal papillary necrosis from other renal abnormalities
that have similar features. Areas of increased echogenicity in dilated
calices are the main US feature and must be recognised.

Keywords: papilla, colic, echogenic, twinkling, ultrasound.
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Department Nephrology II, Bucharest, Romania, ° "Dr Carol
Davila""Clinical Nephrology Hospital, Urology-Department
Nephrology II, Bucharest, Romania

Objectives: Introduction:the role of CEUS in the diagnosis of a renal
tumor is important and sometimes essential in patients with chronic
kidney disease.

Materials: We present the case of a 65 years old woman, with history
of chronic kidney disease stage IV on a single surgical right kidney.
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She is presenting with signs and symptoms of infection and a giant
tumor mass in the right flank.

Results: Following the corroboration of biological and imaging data,
including CEUS, the diagnosis of a superinfected subcapsular renal
hematoma was made .It was treated surgically and medicinally,with a
favorable evolution.

Conclusions: The case was handled by a multidisciplinary team and
the diagnosis was hampered by chronic kidney disease stage 1V, that
limited imaging investigation.

Keywords: renal hematoma,superinfected hematoma, CEUS.
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THE ROLE OF CEUS IN THE DIAGNOSIS OF A

RARE CASE OF HCC AND SPLEEN METASTASES

Silva Kurti, Kristjana Bero, Joana Kurti, Madalina Elena Mandache,
Silviu Mihai Deliu, Manal Elshaer, Alexandrina Hagioglo
University of Medicine and Pharmacy, Craiova, Gastroenterology,
Craiova, Romania

Objectives: Hepatocellular carcinoma (HCC) is one of the most fre-
quent types of primary liver cancer with high mortality which presents
lungs, bone, and lymph node metastasis. In a few cases HCC deter-
mined spleen metastases, almost 0,8% of cases [1].

Materials: A male patient, 72 years old, with no significant pathologi-
cal history, presented in our department, accusing loss of appetite,
abdominal pain, and physical asthenia, for a few weeks. The physical
examination showed hepatomegaly with firm consistency and spleno-
megaly. The biological panel in this case showed a compensation liver
cirrhosis, AFP (Alpha-Fetoprotein)>1000IU/ml(N<5,81U/ml). Sero-
logical markers for hepatitis were positive for HVC antibodies.
Abdominal US showed an irregular liver contour and inhomogeneous
structure, with evidence of a hyperechoic, lesion in segment V of
hepatic right lobe, with hypoechoic halou measuring 6,5/5mm, and
near by portal vein another lesion of 3/2cm. Spleen measuring 15 cm
with a hypoechoic, homogeneous formation of superior pole of 4/
2,3cm.

Result: In CEUS, both liver lesions present inhomogeneous and cha-
otic enhancement in arterial phase with wash-out slowly and uncom-
pleted in portal phase, suggesting hepatocellular carcinoma, LIRADS
V (LIRADS classification) [2]. Splenic lesion presents completely
enhancement in arterial phase, inhomogeneous and completely wash
out in portal phase, being sugestive for splenic secondary determina-
tions. Computer tomography and AFP with high level, and clinical
aspects in a patient with liver cirrhosis sustained our diagnosis. The
administrated treatment was Sorafenib 800mg/day, from July 2015
until present, with partial response, conform RECIST criteria, with
regression of viable tumor lesions [3]

Conclusions: CEUS represents a non invasive and accessible ultraso-
nography method with high sensibility and sensitivity for diagnosis
and monitoring of patients with HCC and secondary determinations [4]
Keywords: CEUS, HCC, liver lesions, spleen metastases, high AFP.
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CONTRAST- ENHANCED ULTRASOUND IN THE
DIAGNOSIS OF HEPATIC PARENCHYMAL
PSEUDOLESIONS- A CASE SERIES
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Rogoveanu’

! Research Center of Gastroenterology and Hepatology, University of
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Objectives: Parenchymal pseudolesions include focal fatty change,
focal sparing, inflammatory pseudotumor, confluent fibrosis, pseudotu-
mor hypertrophy and hepatic peliosis. Focal fatty changes are the most
frequent of them. Approximately 30-40% of fatty liver infiltration
cases occur focally, either as solitary areas, or as multiple areas with a
more widespread distribution and lead to differential diagnosis with
liver neoplasm.

Materials: We present several cases of hepatic parenchymal pseudole-
sions, exemplified by 2D and contrast enhanced ultrasound imaging
Results: We report the case of a 72-year-old Caucasian man, who pre-
sented with a three- day history of right upper quadrant abdominal
pain. He also complained of anorexia and significant weight loss in one
month. The ultrasound exam showed an imprecisely- defined heteroge-
neous mass situated in his right hepatic lobe measuring 68
mm x 46 mm. Diffuse homogeneous hyperenhancement in the arterial
phase and washout during the delayed phase was observed at contrast-
enhanced ultrasound (CEUS), therefore malignancy was suspected.
Because the MRI scan showed suspicious appearance of malignant
lesion, liver biopsy was performed. Microscopic examination revealed
nonspecific benign characteristics The metastatic work- up was also
negative. After 3 months, the patient was in good condition.

The case of a patient with neoplastic history and pseudotumoral
fatty free infiltration and three other cases of atypical localisation of
focal fatty infiltration or focal fatty sparing are also detailed.
Conclusions: Non- neoplastic abnormalities are clearly depicted with
modern imaging techniques such as CEUS. CEUS has high accuracy in
the diagnosis of liver focal fatty infiltration or sparing.

Keywords: contrast enhanced ultrasound, parenchymal pseudole-
sions, liver.
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ATYPICAL LIVER METASTASES- A SPECTRUM

OF ULTRASOUND FINDINGS- CASE SERIES
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Dumitrescu,” Cristiana Eugenia Simionescu,” Corina Mirela Ghilusi,”
Daniela Larisa Sandulescu’

! Emergency County Hospital of Craiova, Department of
Gastroenterology, Craiova, Romania, ° University of Medicine and
Pharmacy of Craiova, Department of Surgery, Craiova, Romania,

3 Emergency County Hospital of Craiova, Department of Surgery,
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Objectives: Conventional ultrasound (US) and contrast-enhanced
ultrasound (CEUS) are used in oncology clinical practice, with an
accuracy similar to computed tomography and magnetic resonance
imaging to detect and characterize liver metastases. The ultrasound
appearance is often of a well-defined, hypoechoic lesion, surrounded in
40% of cases by a halo. After contrast administration, liver metastases
can display either hypo or less often hyperenhancement in the arterial
phase, followed by an early washout. However, the ultrasound appear-
ance of liver metastases can be extremely heterogeneous and pose a
significant challenge to diagnosis.

Materials: Using case examples, in this paper, we illustrate five partic-
ular types of liver metastases, focusing on B-mode ultrasound features
and patterns of contrast enhancement in CEUS.

Results: The first case demonstrates hypervascular liver metastases in
a patient with neuroendocrine carcinoma of the pancreatic uncinate
process. Well-delimitated, hyperechoic lesions, up to 6 cm, with arte-
rial hyperenhancement and early and marked washout were demon-
strated on US and CEUS. Ultrasound aspect of pseudocystic liver
metastases can be seen in neuroendocrine tumors- case 2 and pancre-
atic cancer- case 3. Mucinous liver metastasis from mucinous adeno-
carcinoma of the colon may present as a giant, solitary, hyperechoic
and inhomogeneous tumor, with peripheral and septal enhancement in
the arterial phase of CEUS and early washout (case 4). In the last case,
we described the ultrasound findings of hepatic metastases from ocular
melanoma that occurred years after curative surgery.

Conclusions: Awareness of the spectrum of ultrasound aspects of liver
metastases facilitates the distinction of liver metastases from other pri-
mary liver tumors.

Keywords: metastases, ultrasound, contrast-enhanced ultrasound.
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DIFFERENTIAL DIAGNOSIS OF ATYPICALLY
LOCATED APPENDICITIS
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Education center, Moscow, Russian Federation

Objectives: Appendicitis remains one of the most common causes of
acute abdomen in children [1]. The atypical location of the appendicu-
lar process often complicates timely diagnosis and leads to various
complications, which leads to a high percentage of diagnostic errors.
Materials: In order to show the difficulties of differential diagnosis of
atypically located appendicitis, present the following clinical
observation.

Results: 13-year-old boy with non-localized abdominal pain was sick
for 7 days. Ultrasound: the delimited fluid in the left iliac region with a
diameter of 7 cm could be traced up the left lateral canal, reach the left
dome of the diaphragm and spread along the front surface of the pan-
creas. The pancreas was not changed. In addition, a leak in the retroper-
itoneal space with a diameter of 1.5 cm was observed in the left iliac
region, and a hyperechoic structure with an acoustic shadow, which
was considered as coprolite, was observed in the caudal part of the
cluster. Given the visualization of coprolite, an ultrasound suggested
that the appendix was perforated with abscesses in the abdomen and
leakage into the retroperitoneal space.
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CT scan of the abdominal cavity with contrast enhancement con-
firmed all changes in the abdominal cavity, however, the leak into the
retroperitoneal space described by ultrasound was represented by an
altered vermiform appendix, which was traced from the dome of the
cecum, passed anterior to the aorta and ended in the left ileal region in
the fluid accumulation.

It was decided to conduct treatment in the amount of laparotomy,
debridement and drainage of the abdominal cavity.The total volume of
evacuated pus 1000ml.

Conclusions: Ultrasound (US) can detect complications of acute
appendicitis in children. Computed tomography (CT) should be used if
ultrasonography is insufficient. US and CT have high diagnostic accu-
racies of clinically suspected acute appendicitis in children overall
with no significant difference [2].

Keywords: appendicitis children, atypically located appendicitis.
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ENDOGENOUS ENDOPHTHALMITIS SECOND-
ARY TO LIVER ABSCESS: A CASE REPORT
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Objectives: Endogenous endophthalmitis represents the inflammation
of the eye as a result of infection spread on hematogenous pathway.
Klebsiella pneumoniae belongs to gram-negative pathogens and is a
potential cause for serious infections, including pyogenic liver
abscesses.

Materials: A 66-year-old woman with a past medical history of type 2
diabetes mellitus and cholecystectomy presented in the Emergency
Unit complaining of left eye pain, blurred vision, and sensitivity to
light, being admitted to the Ophthalmology Department. An inflamma-
tory syndrome with high levels of C-reactive protein, leucocytosis, and
unbalanced diabetes with a glycemic value of 372 mg/dl was present.
The physical examination revealed also right upper quadrant pain.
Standard transabdominal ultrasonography was performed, visualizing
in the right hepatic lobe a 6,3/7,3 cm inhomogenous image. The patient
was transferred in the Gastroenterology Department for further investi-
gations where contrast-enhanced abdominal ultrasonography described
a honeycomb-like image, with wall enhancement during the arterial
phase and progressive washout during the portal one, highly suggestive
for pyogenic abscess in the fourth segment. The cranial and chest-
abdomen-pelvis CT scan showed no extension of the local ocular
inflammation, and an IV,V segments localized hypodense lesion suspi-
cious for liver abscess. Further on, the patient was transferred for open
surgical drainage and the microbiological exam from the resulting pus
diagnosed a Klebsiella pneumoniae infection.

Results: Standard ultrasonography performed on admission allowed
early diagnosis of the liver abscess and conducted the later manage-
ment. The overall patient evolution improved considerably after
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abscess drainage, but the visual function was deeply deteriorated and
needed enucleation of the infected eye.

Conclusions: Patients presenting with painful red-eye and abdominal
complaints should be considered an emergency and attentively
searched through. A standard or contrast-enhanced abdominal ultra-
sound scan carried out early may dictate the evolution in patients with
liver abscess complicated with ocular symptoms.

Keywords: liver abscess, endophthalmitis, Klebsiella pneumoniae,
contrast-enhanced ultrasonography.

PCR 26

FOLLOW-UP A CAVERNOUS PORTAL VEIN
TRANSFORMATION IN A YOUNG PATIENT -
ULTRASONOGRAPHY CHALLENGE
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Objectives: To highlight the importance of abdominal Doppler ultraso-
nography in monitoring a cavernous portal vein transformation with
portal hypertension and a Warren shunt.

Materials: Our research team presents the case of a 2 year old male
patient known who had cavernous transformation of the portal vein at
2 years old. Later on, he developed portal hypertension, thrombocyto-
penia and hypersplenism at the age of 3. Our patient was admitted to
the hospital in numerous occasions for life threatening hematemesis
and melena due to variceal bleeding and underwent several times vari-
ceal ligation. In the case of our patient, the factor causing the portal
vein was idiopathic. Studies show that many cases were caused by
embryological malformation.

Results: At 13year old, our patient underwent surgery and Warren
Shunt- (anastomosis of the splenic vein and the left renal vein) was per-
formed in order to lower the PHT. After the surgery, he did not present
gastrointestinal bleeding and no other complications due to PHT and
his general state was stable. The patient has to monitor his liver dis-
ease, every three- six months, all his life. In this research paper, we
want to lay emphasis on the importance of colour and /or pulsed Dopp-
ler sonography in order to evaluate the blood flow in the cavernous por-
tal vein transformation, in its segmental branches, in the hepatic vein
and examine the spleno-renal shunt.

Conclusions: Doppler sonography is a trustworthy procedure to
accomplish the challenge of monitoring a cavernous portal vein trans-
formation in a young patient, due to its non-invasive, generally pain-
less, as well as the fact that it does not use radiation.

Keywords: cavernous portal vein transformation, ultrasonography,
portal hypertension.
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ASCARIS LUMBRICODES IN THE GALLBLADER
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Ukraine, ° Bukovinian State Medical University, Department of
oncology and radiology, Chernivci, Ukraine

Objectives: Ascariasis is a common disease caused by Ascaris lumbri-
coides. Due to the narrow and tortuous structure of the biliary tract, it
is rare for the helminth to invade into the gallbladder, constituting
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2.1% of hepatobiliary ascariasis. Ultrasound is the investigation of
choice for the diagnosis of gall bladder ascariasis.

Materials: We report a case of a 36-year-old women who pre-
sented with complaints of back pain on-and-off for 1 month. She
is recommended by neurologist to do ultrasound of kidney. A
hyperechoic structure in the gallbladder (GB) was accidentally
visualized. Detailed on real time B-mode ultrasonography of the
gallbladder showed a dilated gallbladder with multiple fixed lin-
ear echogenic, tubular, parallel lines with anechoic central line,
some of this part was calcified with acoustic shadow (1/3 size of
GB), common bile duct and intrahepatic biliary wasn’t extended.
From the anamnesis the patient reported that about 6 months ago
there was an attack severe pain in the right hypochondrium and
had to call an ambulance help. The attack was reliefed and she
did not go to the hospital. After US investigation ascariasis con-
firmed in the laboratory, women was successfully treated with an
anthelminthic drug, then underwented cholecystectomy. A dead
calcified worm inside the gallbladder was defined.

Results: Ascaris worms generally live in the jejunum and can
migrate to the biliary system through the papillary orifice and
causing biliary obstruction and a variety of complications. It usu-
ally presents as acute acalkulous cholecystitis. The source of infec-
tion is a person with ascariasis. Infection occurs only when
swallowing mature eggs, and the transmission factors are mainly
vegetables and berries, on the surface of which there are particles
soil, as well as water and contaminated hands. Clinically in the
early phase of ascariasis characterized by the development of aller-
gic manifestations, in the late stage - a violation functions of the
digestive system.

Conclusions: Ultrasound method is a noninvasive first-line tech-
nique for diagnose gallbladder ascariasis. Ultrasonography plays a
significant and practical role in the diagnosis, differential diagnosis
of upper abdominal pain and follow-up of suspected cases of bili-
ary ascariasis.

Keywords: Ascaris lumbricoldes, gallblader, ultrasound.
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PERITONEAL LOOSE BODIES: ACCIDENTAL

FINDINGS

Olga Pushkarenko,’ Stepan Bilyak,” Serhiy Pushkarenko’
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Objectives: Peritoneal loose bodies (PLB) — asymptomatic inciden-
tally findings of calcified necrotic fat in abdomen and pelvic that are
not associated with organs. There aren’t so much information about it
in the literature but J. Mayfield and others consider that PLBs are often
a diagnostic dilemma without surgical intervention.

Materials: 59-year-old women was admitted to hospital with upper
abdominal pain and nausea. By B-mode ultrasound (US) investigation
gallstones in gallbladder (GB) were found without dilatation and
obstruction of the choledochus. Accidentally several hyperechoic
round structure with acoustic shadow visualized in pelvis diameter 0,5-
1,0-2,5 sm. During laparoscopic cholecystectomy GB was removed
with hyperechoic structures. Histology shows us lipogranulomas with
necrotic-inflammatory changes.

Results: Peritoneal loose bodies (Peritoneal Mice) within the perito-
neal cavity have an specific US imaging appearance: round noncom-
pressible well-circumscribed hyperechoic mass without internal
vascularity with peripheral fibrotic or calcified regions and acoustic
shadow, surrounded by a thin hypoechoic rim. A small number of
articles in the internet suggest that PLB can be formed mainly as a
result of torsed and infarcted late epiploic appendigitis, rarely mesen-
teric panniculitis or omental infarction.

Conclusions: Peritoneal loose bodies have no clinical significance and
require no specific treatment. Ultrasound can help better identify
unknown abdominal and pelvic calcified fatty masses and to avoid sur-
gical excision for diagnostic purposes.

Keywords: Peritoneal loose bodies, ultrasound, necrotic fat masses.
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Objectives: An application of Augmented Reality is presented to get EXPERIMENTS SUPPORTING TEACHING THER-

familiar with the knobology of ultrasound equipment (ARgUS) that are MAL ASPECTS INVOLVED WITH DIAGNOSTIC

available in our skills-labs. Students can prepare individually their first ULTRASOUND OUTPUT

practical session with a real representation of the used equipment Christian Kollmann,' Jennifer Kinsler,” Lee Yongjun®

instead of reading the manual or spending valuable teaching time dur- ! Medical University Vienna, Center for Medical Physics & Biomedical
ing a skills-lab session on this. The app expands the moduls of our Engineering, Vienna, Austria, > Vila Velha Medical University,
blended learning concept for teaching technical basics in ultrasound Medical Faculty, Vila Velha, Espirito Santo, Brazil, > University of
[1]. Ulsan, College of Medicine, Seoul, Republic of Korea

Materials: The prototype application has been developed with

Android Studio 3.3.1 which simplifies different modul implementation Objectives: Knowledge of basic ultrasound technology and tissue
and prototype testing on various smartphones or tablets. But neverthe- interactions is necessary for medical students to understand possible
less several different steps need to be handled before a camera of a bio-effects that are combined sometimes with the application of dif-
smartphone can be used for an augmented reality representation: First ferent diagnostic imaging. Theoretical teaching of these interactions
the real ultrasound equipment has been modeled in 3D by photographic with tissue and practical demonstrations of the real implications com-
scanning (3Dflow Zephyr V4.353) and rebuild as a CAD model pletes the comprehensive insights into bio-effects. In this project
(Blender V2.79b) because no original CAD files were available for our some simple experiments have been developed for use in workshops
ultrasound equipment. Subsequent for the recognition of the CAD involving medical students. The main purpose is to demonstrate pos-
model and the orientation in 2D/3D by a camera an external toolbox sible thermal effects of scanned tissue or self-heating of the probe
has been used (Vuforia 8.0.10), which output could be used to develop due to the user-selected settings and modes of a diagnostic ultrasound
the special smartphone app (Unity 2018.3.11f1) and implement but- equipment.

tons, texts or interfaces for our special ultrasound needs. The software Materials: Three different materials have been used to demonstrate
has been finalised for Android Version 4.4 and above. thermal effects visually: thermochromic foils, a smartphone-based
Results: The ARgUS app is able to recognise 5 modern ultrasound infrared camera, and a thermochromic spayable ink with different tem-
equipment in real (3D) or from a photo/monitor (2D) and displays the perature ranges have been placed on the probe itself or on absorbing
model name of the scanner on top and the meaning of the detected tissue-mimicking objects placed in a water bath (with 25°C and 35°C).
knobs, that are in view of the camera. They are highlighted within a Different imaging modalities (B,M,Doppler & combinations) of a
meaningful box to understand the abbreviation or symbol and to give curved and linear probe, three output intensities (100%/75%/51%)
additionally more information about the special functionality. On the with standard application presets have been tested to study the thermal
main window of the app a help function can be selected to get familiar outcome and representation.

with the AR software or to get a list of the implemented ultrasound Results: With maximum intensity output the attached thermochromic
equipment types before first use. foil active around room temperature shows a colour change for all dif-
Conclusions: The app and the equipment photos are downloadable ferent modalities. In these experiments the effects of different window
now for all our students as e-resource [3] to prepare the practical han- sizes in colour Doppler or sample gate positions in pulsed-wave Dopp-
dling at their first skills-lab session. ler can be easily demonstrated. The infrared camera is suitable to show
Keywords: teaching, ultrasound, augmented reality, skills-lab. self-heating of the probe and number of involved piezo-elements while

selecting different modalities.

Even at body core temperature a slight heating effect of a modality
could be detected with thermochromic foils.
Conclusions: The used materials and developed methods are less
expensive, and fast to use in practical workshops. A visual feedback of
the thermal effect that can be provoked with specific user-selected set-
tings will lead to a better personal understanding of ultrasound tissue
interaction.
Keywords: teaching, thermal effects, ultrasound, output.
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STUDENTS’ PERSPECTIVES ON CURRICULAR
ULTRASOUND EDUCATION AT GERMAN MEDI-

CAL SCHOOLS
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Medicine IlI, Bonn, Germany

Objectives: Despite ultrasound being an inherent part of medical edu-
cation, only a few German medical schools have established a compre-
hensive ultrasound curriculum. This study aimed to explore medical
students’ perspectives on ultrasound in medical education (USMed).
Materials: Questionnaire and Distribution. An anonymous, voluntary
online survey was developed to collect information regarding student
opinions on USMed. The survey consisted of 17 questions, structured
into three sections. In total, 1040 questionnaires from 31 medical
schools (of total 37) were completed.

Results: Between January 1st, 2019 und June 30th, 2019, an online
survey was conducted among German medical students via the
students’ associations and their respective teaching facilities. The sur-
vey consisted of 17 items regarding USMed. Statements were rated on
a 4-point Likert scale for agreement. In total, 1040 students from 31
German medical faculties participated. The majority (1021, 98.2%)
reported a very high to high interest in curricular USMed. Students
agreed (n=945, 90.9%) that USMed would be helpful along their
entire course of medical studies. Considering the best starting time for
USMed, the opinions of German medical students diverged: students
studying in a model curriculum preferred to start in the second year
(40.7%) while 49%of the students studying in a traditional curriculum
preferred to start in the third year (p < 0.001). An insufficient allotment
of time for USMed in the planned curriculum (675, 65%) and a lack of
courses run by medical faculty (305, 29.4%) were listed as perceived
significant barriers to the participation in USMed. Peer teaching was
regarded as an effective method in realizing USMed by 731 (70.3%)
students.

Conclusions: German medical students are very interested and willing
to participate in USMed. There appears to be a high demand for US
courses offered by medical schools.

Keywords: ultrasound, ultrasound education, medical education, cur-
riculum development, peer-teaching, medical Student.
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Objectives: Diagnostic ultrasound probes are one of the most stressed
components of ultrasound system. A faulty probe can lead to misdiag-
nosis. Therefore, quality assurance (QA) of ultrasound probes is
becoming a major concern. The disadvantages of complex QA methods
are high cost of the equipment required for probe analysis and time-
consuming nature of the process.

Materials: We used an ultrasound system that allows the required ele-
ments to be switched off. We set the acoustic power to the highest
available value in order to maximize heating of the elements. Other
imaging parameters corresponded to usual B-mode settings. The evalu-
ation method is based on the examination of a linear probe operating in
air and free of gel. Heating of the probe was captured by an infrared (IR)
camera with a resolution of 640 x 480 pixels. The IR camera is equipped
with uncooled microbolometer detectors. The acquisition time was 10
seconds (2 seconds with an inactive probe to capture noise and an addi-
tional 8 seconds with the active probe to investigate heating).

Results: Using this method, we can detect single element dropouts
across the probe apart from 5 elements at the edge. The moving aper-
ture causes that the elements at the edges are heated to lower tempera-
ture than the elements in the middle. The parts of the probe with non-
uniform heating require a more detailed analysis. The method has been
validated on convex and phased array probes with equal success.
Conclusions: This method seems to be useful for quality assurance of
ultrasound probes. The main advantages of method are time saving
(10-second measurement + fast analysis), no need for special equip-
ment (a commercially available IR camera can be used for various
types of probes) and reliability. The only limitation is the spatial reso-
lution of the camera. Future research will focus on the applicability of
this method to other types of ultrasound probe failures

Keywords: Infrared camera, Diagnostic ultrasound, Quality
assurance.

STUC 05

THE USEFULNESS OF THE ULTRASOUND
EXAMINATION IN DIAGNOSTICS OF INFERIOR

VENA CAVA (IVC) PATHOLOGIES

Marcin Czeczelewski,” Michat Elwertowski,” Maryla Kuczyiiska," Ewa
Kuklik,> Anna Drelich-Zbroja®

! Medical University of Lublin, Students Scientific Society at the
Department of Interventional Radiology and Neuroradiology, Lublin,
Poland, * Medical University of Warsaw, Department of General and
Thoracic Surgery, Warsaw, Poland, ° Medical University of Lublin,
Department of Interventional Radiology and Neuroradiology, Lublin,
Poland

Objectives: Ultrasound (US) assessment is a useful modality for initial
evaluation when a pathologic condition of the inferior vena cava (IVC)
is suspected. This pictorial essay aimed to assess the diagnostics effi-
cacy of US examination of IVC pathologies.

Materials: A group of 21 adult patients (8 females) was referred to an
US evaluation of the IVC. Patients presented symptoms such as leg
swelling, and abdominal pain. All patients fasted prior to the study. If
the IVC was obscured, the examination was repeated 1-2 days after
adequate preparation. Each US examination was performed using the
Logiq 7 GE Medical System with a convex probe at 3,5 MHz using B-
presentation, Doppler, and B-flow options. The tests were performed
with the patient supine.

Results: In the 66,7% of patients the first examination allowed for
unequivocal assessment of IVC. Three patients were diagnosed with
unilateral renal vein tumor thrombus extending to the IVC. In six other
patients, non-neoplastic thrombi were found. In four of them, the
thrombus involved iliac veins. In two patients the thrombus involved
both the iliac veins and the IVC. In one patient intravenous leiomyoma-
tosis was reported in the IVC. The rest of the patients did not have any
pathology visible on US. Three of the patients diagnosed with throm-
bosis were qualified for IVC filter placement. Two patients were quali-
fied due to iliocaval thrombus and one due to progression of thrombus
during anticoagulation.
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Conclusions: US examination enables the evaluation the entire course
of IVC and the diagnosis of IVC pathology, including neoplasms,
thrombosis, and leiomyomatosis. Additionally, it allows for assessment
of blood flow with color Doppler, and differentiation of the thrombus
character - neoplastic vs non-neoplastic with the use of contrast-
enhanced ultrasonography. Moreover, the IVC US evaluation allows
for the identification of indications for the implantation of the IVC
filter.

Keywords: IVC filter, thrombosis, leiomyomatosis.

STUC 06

A NATIONAL REGISTER FOR INTERVEN-

TIONAL ULTRASOUND (INVUS) IN GERMANY:
OUTLINE AND PRELIMINARY RESULTS OF A

PILOT STUDY

Nicole Eder,’ Nils Daum,” Dominik Antonius Seckinger,” Dieter
Nu"rnberg,j Christian Jenssen’

! Krankenhaus Mirkisch-Oderland, Department of Internal Medicine,
Strausberg/Wriezen, Germany, ° Brandenburg Institute for Clinical
Ultrasound (BICUS), Medical University Brandenburg "Theodor
Fontane", Faculty of Health Sciences, Neuruppin, Germany

Objectives: Interventional Ultrasound (INVUS) has become an essen-
tial part of daily clinical practice for a variety of indications (1-6). The
advantages are obvious: fast and mobile availability, absence of radia-
tion, high resolution, and real-time imaging (7). The current state of
research on risk factors and adverse events is mostly based on mono-
centric or retrospective studies, which are focused on specific interven-
tions and are often limited to the analysis of bleeding risks, pain and
associated predictive factors (8).

Materials: In preparation for a nationwide INVUS register, a one-
year pilot study focusing on abdominal INVUS was initiated in
October 2021 at 9 study centres in Berlin and Brandenburg. Begin-
ning at the end of 2022, the national INVUS Register will collect
prospective data on diagnostic and therapeutic percutaneous and
endosonographic INVUS procedures in various body regions and
indications for a 5-year period. Paracentesis and thoracocentesis
without long-term drainage placement, procedures on the prostate
and breast, and prenatal interventions will be excluded. Patient-
specific data, technical variables, risk factors, outcome quality and
adverse events are recorded. The data are digitally recorded by the
study centres in a web-based documentation system and scientifi-
cally analysed after pseudonymization and encryption. Use for
benchmarking purposes is planned.

Results: The experience gained from the pilot study will be used
for the technical and organizational development of the register
structure. In addition, the pilot study will provide prospectively
collected data on the spectrum and outcomes of abdominal INVUS
procedures. Here we present the results of the interim analysis for
the first 6 months.

Conclusions: The aim of the INVUS Register is to provide a compara-
tive assessment of outcome quality and adverse events, as well as their
predictors, based on extensive prospectively collected data on INVUS
interventions from different medical specialties. Data from the pilot
study will be useful to optimize the structure of the registry in terms of
data security, user-friendliness, efficiency and statistical analysis.
Results are expected to improve the evidence base of guideline recom-
mendations on hygienic requirements (9), coagulation status, needle
choice, procedural techniques (3, 4, 7) and selection between percuta-
neous and endosonographic INVUS procedures (5, 10, 11).

Keywords: ultrasound, ultrasound-guided intervention, register, out-
come, adverse events.
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STUCO7

HHUS (HANDHELD ULTRASOUND) AND Al
(ARTIFICIAL INTELLIGENCE) — DATA COL-
LECTION PROJECT TO IMPROVE VSCAN AIR

CL IN ABDOMINAL EXAMINATION

Constantin Remus,” Isabell Zeiger," Daniel Merkel," Christian
Jenssen, ! Dieter Nu"rnberg/

! Brandenburg Medical University, Institut Clinical Ultrasound /
BICUS, Wuthenow, Germany

Objectives: HHUS devices have undergone tremendous development
in recent years and are enjoying increasing popularity, especially in
emergency medicine and outdoor settings. The increased use in general
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practice during home visits and also in palliative care is providing a
"democratization" of ultrasound. However, the wider dissemination
should not lead to a reduction in quality. The use of Al seems suitable
to counteract this.

Materials: A total of 113 individuals underwent pre-defined standard
scans in the form of 10-second video loops, including collection of raw
data files resulting in 10 separate scans per examination. The examina-
tions were performed with the Vscan Air CL system by GE Healthcare
GmbH. The examinations were anonymized. Only age, gender and
body data (weight + height) were collected.

The following 10 scans were recorded:

1. Gall bladder: longitudinal (left a right); transversal (top a bottom)

2. Kidney (right): longitudinal; transversal

3. Liver: Panning at the level of the hepatocaval confluence

4. Spleen: Panning at the level of the splenic hilum

5. Kidney (left): longitudinal; transversal

6. Urinary bladder: longitudinal; transversal
Results: All scans were collected completely from a total of 113 indi-
viduals in the period 09.2021 - 02.2022.

Of these, 44 were male, 69 female, and 15 individuals offered spe-

cific pathologies. Among the pathologies were missing gallbladder in
condition after cholecystectomy, hydronephrosis (grade 1 — 2), renal
cysts, gallbladder polyps and gallbladder stones.
Conclusions: The collected data will be merged with data pools from 2
other international centres. Based on the specific data obtained from
Vscan Air, system customisation and integration of existing databases
of pathologies will be performed. The integrated Al system should not
only allow easier handling (cross-sectional image correction), but also
allow the detection of normal structures and common pathologies. A
first evaluation is planned for the near future.

*SPONSORED BY GE HEALTHCARE GMBH
Keywords: HHUS, Al, scan volumes, loop, ultrasound.

STUC 08

MOBILE OUTPATIENT ULTRASOUND DIAG-
NOSTICS (HHUS) IN SPECIALIZED OUTPA-
TIENT PALLIATIVE CARE (SAPV) PERFORMED

BY QUALIFIED NURSES

David Boten,’ Hendra Lo,” Christian Jenssen,’ Dieter Niirnberg’
! Brandenburg Medical University, Institut Clinical Ultrasound /
BICUS, Neuruppin, Germany

Objectives: The federal State Brandenburg faces great challenges in
medical care in the future. Area-wide medical care is threatened by
demographic change. (1)

It has been shown abroad that non-physician users (e.g., nurses)
have the ability to significantly improve patient care in medically
under-served regions through the use of HHUS (handheld ultrasound).
2,3,4)

As demonstrated in a pilot study (POCUS 1.0), it is possible to bring
modern imaging - through the use of HHUS - to the field. It has been
shown in the pilot study that nurses can also be enabled to use ultra-
sound during the home visit to the patient and thereby avoid, if neces-
sary, a change in therapy by the general practitioner or unnecessary
journeys for the patient. (5)

The aim of the POCUS 2.0 study is to design an effective ultrasound
curriculum for nurses as a basis for standardised ultrasound training for
nurses, especially in outpatient settings. (6, 7)

Furthermore, we want to investigate whether and what impact the

use of non-physician outpatient ultrasound (HHUS) has on patient
management.
Materials: Nurses receive 3 days of structured and advanced training
in ultrasound. The teaching material is designed to meet the needs of
the nurses. The aim of the course is to teach in easy investigations like
detection of fluid collections in abdomen (FAST) and thorax, hydro-
nephrosis, right position of urinary bladder catheter and others relevant
questions.

The nurses are accompanied and trained in their work by a tutor
(supervision). After each examination, the nurses fill out a survey form
developed by experts, on diagnosed deviations. A standardised image
and video documentation is made (anonymity) via a cloud (e.g. Vscan
Extend Tricefy Uplink App / GE Healthcare). The results of the exami-
nation (questionnaire and image material) are supervised (validated)
by experts within 24 to 48h. - The use of tele-teaching (tele-sonogra-
phy) in the teaching of ultrasound knowledge and in the monitoring of
results will be reviewed.(8)

Results: 16 palliative nurses of 4 ambulant services and 2 hospices
take part in the course and in the study program. 8 HHUS devices
(Vscan Air and Vscan extend) are used. 4 supervisors are involved in
the teaching and review program. The user (nurses) take part in a test
after the course and after 4 weeks for documentation of quality. In
supervision period supervisors give information about relevant results
to responsible GP.

Conclusions: The study should show that also in Germany its useful
and efficient that non physicians are instructed in ultrasound and
involved esp. in US diagnostics of outdoor palliative care patient.
Keywords: HHUS, palliative care, patient management, us in hospice.
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STUCO09 (PP97)

INDISPENSABLE ROLE OF HANDHELD ULTRA-
SOUND IN RURAL PALLIATIVE CARE

David Boten,! Hendra Lo,/ Christian Jenssen,/ Dieter Nu"rnberg'
! Brandenburg Medical University, Institut Clinical Ultrasound /
BICUS, Neuruppin, Germany

Objectives: Due to disease severity, palliative care patients often pres-
ent with complex clinical pictures and complaints such as pain, dys-
pnea, nausea, loss of appetite, and fatigue. Limited diagnostic
capabilities in the home setting often lead to uncertainty in treatment
decisions. To establish diagnostic clarity, palliative patients are often
hospitalized. In the last stage of life, "trifles" such as avoidable trans-
ports take on greater significance. The development of handheld ultra-
sound (HHUS) has opened a good opportunity especially for palliative
care, as US can be performed not only in palliative care units, but also
in hospices and at home. This study investigated the diagnostic and
therapeutic applications that palliative physicians can obtain by using
HHUS during home visits in rural regions such as Brandenburg.

Volume 48, Number S1, 2022

Materials: 6 US-trained palliative care physicians used an HHUS sys-
tem (GE’s Vscan Extend) in their outpatient palliative care (SAPV)
practice. Leading symptoms, examination findings, and resulting
treatment changes were documented in a standardized data collec-
tion form.

Results: 123 HHUS- Examinations were performed in 79 palliative
outpatients. Pathological findings were found in 83% (54/65) for the
main symptom dyspnea. Ascites (n=28), pleural effusion (n=11), and a
combination of pleural effusion and ascites (n=9) were diagnosed most
frequently. Based on the US result, medication change was performed
in 9 patients and bedside paracentesis in 29 patients. In addition, symp-
toms such as pain and dyspnea (n=28), pain (n=10), and nausea (n=6)
could be relieved by HHUS-assisted paracentesis.

Conclusions: The use of HHUS during home visits allows early identi-
fication and relief of distressing symptoms of palliative patients and
has good patient acceptance. The use of HHUS often results in a deci-
sive influence on the patient’s further treatment.

Keywords: handheld Ultrasound (HHUS), palliative care, palliative
interventions.



STUC 10. LEARNING CURVE IN POINT-OF-CARE
ULTRASOUND

Alexandru-Paul Tamas, Anamaria M. Bona, Tudor V. Moga
Victor Babes University of Medicine and Pharmacy Timisoara,
Romania

Introduction: Point-of-Care Ultrasound (POCUS) is a widely used
non-invasive medical procedure that allows the clinician to assess
internal organs and tissues using high frequency sound waves. This
imaging method is becoming more routinely used in the clinical set-
ting, thus emphasizing the need to efficiently train the new generations
of medical students into using it. The purpose of this study was to com-
pare the retention rate of new information in the context of different
teaching approaches.

Material and method: We compared the performance of two groups
of students, one group of 26 students attending an optional, 14 week
course, organized by the Faculty of Medicine, while the other group of
67 students attended two 4 day workshops, held by the Department of
Gastroenterology and Hepatology of the Timis County Emergency
Clinical Hospital. At the end of each type of training session, the par-
ticipants were evaluated both in a theoretical and practical manner.
Results: The metric used to evaluate the performance of each group
was the average success rate of sonographic structures recognition.
The group which attended the optional course had a higher success rate
(85.33%) compared to the group that attended the 4 day workshops
(75.27%), thus yielding a net difference of 10.06% between the two.
Moreover, it has been shown a slightly higher success rate among
female participants in comparison to male participants in both study
groups, namely 85.62% vs. 85.15% after attending the optional course
and 75.35% vs. 75% after attending the workshop session. Neverthe-
less, when taken into account the duration of each type of training, it
can be stated based on the aforementioned results that both types of
teaching approaches greatly increase the level of competency in the
usage and interpretation of ultrasound.

Conclusions: POCUS is becoming a critical skill that the majority of
clinicians will need to be familiarized with. The growing interest of
medical students in learning this type of procedure also creates oppor-
tunities to learn and it has been shown that irrespective of the teaching
approach, competency can be successfully attained.

STUC 11. A RARE CASE OF TERTIARY HYPER-
PARATHYROIDISM IN A STAGE 5 CHRONIC

KIDNEY DISEASE PATIENT- ROLE OF ULTRA-

SOUND EXAMINATION

Andrei Felea, Teodora Savin, Ana Maria Medesan, Cristian Chirila,
Mirela Gliga

George Emil Palade University of Medicine, Pharmacy, Science and
Technology Targu Mures, Romania

Introduction: Tertiary hyperparathyroidism (HPT) occurs when an
excess of parathyroid hormone (PTH) is secreted by parathyroid
glands, usually after longstanding secondary HPT in chronic kidney
disease (CKD) patients. Ussualy this occurs after decades of renal
replacement therapy in rare cases, after long-standing secondary HPT.
Material and method: A 43 year old female with CKD for 13 years
was admitted to the Nephrology Departament for elevate urea and
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creatinine, with the indication of renal replacement therapy. She had
extensive bone pain, small tumors in the tibial and clavicular area and
severe phospho-calcic imbalance: PTH 4488 pg/ml, calcium
12.3 mg/dl, phosphorus 9.1 mg/dl. Ultrasound of the cervical region,
CT scan and multiple bone X-rays were done.

Results: Multiple area of bone condensation and osteolysis were
found. Ultrasound examination of the cervical area revealed a hypoe-
choic, un-homogeneous focal lesion 2,5 cm in diameter, located poste-
rior to the left thyroid lobe, corresponding to the location of the left
inferior parathyroid gland. In Doppler examination there was a
peripheric hypervascularization but no micro-calcification wihtin the
lesion. This was also confirmed by micro-V signal. Thyroid was
homogenous, with normal volume and no focal lesions. Enhanced CT
scan was performed after initiation of dialysis and the focal lesions
described by US appeared hypoenhanced. A Tc99m sestamibi parathy-
roid scan confirmed the parathyroid lesion.

Conclusions: Ultrasound examination was very usefull in the rapid
identification of a parathyroid lesion in advanced CKD patient with ter-
tiary HPT.

STUC 12. ROLE OF ULTRASOUND IN DIAGNOSIS

AND FOLLOW-UP OF AN ABSCESSED PYELO-
NEPHRITIS WITH PERINEPHRIC
COLLECTIONS

Ana Maria Medesan, Andrei Felea, Teodora Savin, Cristian Chirila,
Mirela Gliga

George Emil Palade University of Medicine, Pharmacy, Science and
Technology Targu Mures, Romania

Introduction: Acute pyelonephritis (PN) is a potentially organ- and/or
life-threatening infection that characteristically causes scarring of the
kidney. Prevalence is as low as 1-10 cases in 10000 PN. We describe
the case of a young woman with acute PN complicated with multiple
intrarenal abscesses.

Material and method: a 33 year old female patient with a history of
factor V Leiden mutation, was admitted to the nephrology departament
with septic shock and acute right PN. Abdominal ultrasonography and
enhanced CT scan were performed and a diagnosis of abscessed PN
with sub-capsular effusion was established. Patient was followed daily
for 10 days and monthly for 6 months.

Results: At US examination the right kidney was enlarged,128/56 cm
with multiple hypoechoic focal lesions, located in the corticomedullary
area. Two areas of transonic subcapsular effusions 5 mm thick each,
located on the anterior hepato-renal surface and posterior towards the
ilio-psoas were described. Asociated to this, effusions in right pleural
space and Douglas pouch were found. CT scan confirmed multiple
hypodense areas with no contrast enhancement. A combined iv antibi-
otic regimen was administered for 14 days. After hospital discharge
patient received oral wide-spectrum fluoroquinolones for 4 weeks. One
month later, CEUS examination revealed a delayed enhancement in
the focal parenchimal areas with normal enhancement in the late phase,
identical to adjacent parenchima. This finding coresponds to favorable
evolution to recovery.

Conclusions: The rare complication of the acute PN in our patient in
the absence of other risk factors was possible due to the coagulation
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disorder. US native, Doppler and contrast-enhanced was decisive in the
diagnosis and follow-up.

STUC 13. AN UNCOMMON ULTRASOUND ASSO-
CIATION: HORSESHOE KIDNEY AND
CARCINOMA

Teodora Savin, Andrei Felea, Ana Maria Medesan, Cristian Chirila,
Mirela Gliga

George Emil Palade University of Medicine, Pharmacy, Science and
Technology Targu Mures, Romania

Introduction: Horseshoe kidney (HSK) is one of the most common
congenital renal fusion anomalies and the association with renal cell
carcinoma is uncommon. We describe a case with stage 5 chronic kid-
ney disease (CKD) and renal tumor in a patient with HSK.

Material and method: A 69 year old diabetic male was admitted to
the nephrology department for complete evaluation of CKD stage
G5A3. Abdominal ultrasonography (US) was performed and a renal
tumor was discovered. Because of elevated creatinine, a native CT
scan revealed HSK.

Results: At ultrasonography inferior poles of both kidneys were not
well delineated and the parenchyma was diffuse echogenic and nar-
rowed. At superior right pole a hypoechogenic focal lesion, 5,7 cm in
diameter was described. Lesion had an inhomogeneous parenchymal-
like appearance, with intense Doppler signal. Resistivity within the
lesion was high, RI 0.76. The rest of the kidneys had a weak Doppler
signal due to advanced kidney disease. In microV technique the lesion
had a very intense signal. A native CT scan was performed and HSK
was described, with the isthmus formed by the reunion of the inferior
poles. Because of the advanced kidney disease patient was prepared
for renal replacement therapy and after that the surgical management
was planned.

Conclusions: US was a reliable method for the incidental finding of a
renal tumor, but because of the advanced morphological changes due
to CKD the isthmus was not detected. Association with renal tumor in
HSK is rare and in this case the management was complicated because
of the advanced stage CKD.
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STUC 14. KEY IMAGING FEATURES IN MULTI-

PLE VON MAYENBURG COMPLEXES — A CASE

REPORT

Rafael Checiu, %% Diana Cetina,"** Andreea Fodor,”” Ioana Rusu,’
Bogdan Procopet,””* Horia Stefanescu’™”

" “luliy Hatieganu™ University of Medicine and Pharmacy, Cluj-
Napoca, Romania, > Hepatology Unit, “Prof. Dr. Octavian Fodor”
Regional Institute of Gastroenterology and Hepatology, Cluj-Napoca,
Romania, * Pathology Unit, “Prof. Dr. Octavian Fodor” Regional
Institute of Gastroenterology and Hepatology, Cluj-Napoca, Romania,
# Liver Research Club Association, Cluj-Napoca, Romania

Introduction: Multiple biliary hamartomas, also known as von
Mayenburg complexes (VMC), are rare, benign malformations of the
intrahepatic bile ducts. VMC are frequently incidental imaging findings
and may mimic multifocal liver lesions, including metastases.

The present case report is aimed to illustrate the distictive imaging
and histopatological features of VMC.
Case Presentation: A 44-year-old male patient with no significant past
medical history was admitted to our tertiary referral hospital for unin-
tentional weight loss and fatigability. Laboratory workup evidenced no
significant abnormalities and preserved liver function. Autoimmune
and viral ethiologies of liver damage were excluded. Abdominal ultra-
sound revealed multiple hyperechoic liver lesions up to 5 mm each,
scattered throughout the prenchyma with no signs of portal hyperten-
sion. Liver stiffness measured by 2D-share wave elastography was 5.2
kPa. Contrast-enhanced ultrasonography showed homogenous hepatic
enhancement with no wash-out. Magnetic resonance cholangiopan-
creatography revealed disseminated subcentimetric cystic liver lesions
without communication to the normal biliary tree. Percutaneous liver
biopsy was performed and histological findings revealed irregular and
disorganized dilated bile ducts with single layer cubic epithelium with-
out cytological atypia, sorrounded by collagenous stroma, highly sug-
gestive for the diagnosis of VMC.
Conclusion: Here we reported the case of a patient with rare biliary
hamartomas, highlighting the role of key imaging aspects combined
with histological findings in establishing the diagnosis.
Keywords: biliary hamartoma, von Meyenburg complexes, percutane-
ous liver biopsy.

* equally contributed



3

ULTRASOUND IN MEDICINE AND BIOLOGY

The Official Journal of the World Federation
for Ultrasound in Medicine and Biology

INSTRUCTIONS FOR CONTRIBUTORS

Aims and Scope

Ultrasound in Medicine and Biology is the official journal of the
World Federation for Ultrasound in Medicine and Biology. The
journal publishes original contributions that demonstrate a novel
application of an existing ultrasound technology in clinical diag-
nostic, interventional and therapeutic applications, new and
improved clinical techniques, the physics, engineering and technol-
ogy of ultrasound in medicine and biology, and the interactions
between ultrasound and biological systems, including bioeffects.
Papers that simply utilize standard diagnostic ultrasound as a mea-
suring tool will be considered out of scope. Extended critical
reviews of subjects of contemporary interest in the field are also
published, in addition to occasional editorial articles, clinical and
technical notes, book reviews, letters to the editor and a calendar
of forthcoming meetings. It is the aim of the journal to meet the
information and publication requirements of the clinicians, scien-
tists, engineers and other professionals who constitute the biomedi-
cal ultrasound community.

Types of Paper

__ Original Contributions: Peer-reviewed, high-quality research
investigations dealing with ultrasound and its applications in
biomedicine.

__ Review Articles: Reviews of major areas or sub-areas in ultra-
sound in medicine and biology. These articles may be of any length
and are peer-reviewed.

__Technical Notes: Brief studies introducing or expanding on a
new technical ultrasound approach that have been testing in vitro,
in silico or in a limited clinical or biological study. These should
be approximately 12 double-spaced submitted pages or 4 printed
pages or less.

__ Clinical Notes: Brief clinical studies in a limited patient
population that demonstrate a novel application of an existing
ultrasound technology or studies a disease etiology or normal
imaging target variant that does not exist in the literature. These
should be approximately 12 double-spaced submitted pages or 4
printed pages or less. However, submissions based solely on the
description of a single case, i.e., case reports, will not be consid-
ered for publication.

__ Editorials: On an occasional basis.

__Book Reviews: Reviews and abstracts of the current literature in the
appropriate fields will be published. Book Reviews should be submitted
electronically through the Elsevier Editorial website (https://www.editor-
ialmanager.com/umb/Default.aspx).

__ Letters to the Editor: Comments on articles published in the
Journal and on other matters of interest to biomedical ultrasound
researchers. They should be short (normally not more than 400 words),
double-spaced, and include references where appropriate. Where a
published article is involved, the original author(s) will be invited to
submit a response.

__ Calendar: Provides notices of forthcoming meetings, courses,
and other events relevant to biomedical ultrasound researchers. All
such items will normally be listed (at no charge) in each issue. Please
submit the date, conference/course title, and contact name to the Edito-
rial office at least 6 months in advance.

__ Official Communications of the WFUMB: For example, approved
changes in the Constitution.

__ WFUMB Newsletter (ECHOES): News concerning societies
affiliated with the WFUMB (e.g., the names and addresses of newly
elected officers as well as narrative reports of scientific meetings)
should be sent directly to the Newsletter Editor, David Evans, PhD,
DSc at admin@wfumb.org. This material should not be sent to the Edi-
tor-in-Chief of UMB.

Editorial Office Contact Information

Managing Editor: Rose M. Randolph, Cincinnati, Ohio, USA. Email:
rose.randolph@wfumb.org

Manuscript Submission

Manuscripts are accepted for consideration with the understanding that
they have not been published elsewhere except in abstract form and
are not concurrently under review elsewhere.

Manuscripts will be reviewed by appropriate members of the Edito-
rial Board and other referees with expertise in the area of presentation.
Acceptance will depend on originality, relevance, and scientific con-
tent of the material.

When the manuscript deals with methodology describing the effects
of ultrasound upon physical or biological systems, an exact description
of the components used, their characteristics and their set-up must be
provided so that other researchers will be able to duplicate the observa-
tions and measurements made.

When the manuscript deals with a novel method, technique or sys-
tem, the principles upon which it is based must be described in detail
for its principles of operation to be understood clearly by experts in the
field. If the system incorporates engineering or signal processing pro-
cedures that are not conventional or commercially available, these pro-
cedures must be described in detail. Block diagrams usually describe
the sequence of conventional procedures used in the system. The
improved performance of such novel systems over existing systems
must be described and illustrated as well as limitations and errors to
which the system described is subject. Responsibility for protection of
proprietary information will rest with the authors. When the manu-
script deals with clinical studies in which commercial diagnostic ultra-
sound systems are used, these should be identified with brand name
and the manufacturer’s address. The console and transducers should be
specified, as well as relevant control settings.

g Before You Begin

Ethics in publishing

For information on Ethics in publishing and Ethical guidelines for jour-
nal publication see http://www.elsevier.com/publishingethics and
http:// www.elsevier.com/journal-authors/ethics.

Human and animal rights

Manuscripts describing animal or human experiments must include a
statement that experiments were conducted in a generally acceptable ethi-
cal and humane fashion. Manuscripts reporting the results of animal
experimentation must include a statement that the research protocol was
approved by a local Institutional Care and Animal Use Committee
(IACUC). Manuscripts reporting the results of human experimentation
must include a statement that the experimental protocol was approved by
a local institutional review board (IRB) and that informed consent for the
study was obtained from all human subjects in accordance with the
WORLD Medical Association Declaration of Helsinki: Ethical principles
for medical research involving human subjects, 2013 (https://www.wma.
net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medi-
cal-research-involving-human-subjects/).
The privacy rights of human subjects must always be observed.

Conflict of interest

All authors must disclose any financial and personal relationships with
other people or organizations that could inappropriately influence (bias)
their work. Examples of potential conflicts of interest include employ-
ment, consultancies, stock ownership, honoraria, paid expert testimony,
patent applications/registrations, and grants or other funding.

Submission declaration

Submission of an article implies that the work described has not been
published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see
http://www.elsevier.com/postingpolicy), that it is not under consider-
ation for publication elsewhere, that its publication is approved by all
authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published
elsewhere including electronically in the same form, in English or in
any other language, without the written consent of the copyright-
holder.
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Authorship

All authors should have made substantial contributions to all of the fol-
lowing: (1) the conception and design of the study, or acquisition of data,
or analysis and interpretation of data, (2) drafting the article or revising it
critically for important intellectual content, and (3) final approval of the
version to be submitted. Equal contribution statements are not supported
as all authors are acknowledged in the author group. Each author is
required to declare the source of their individual contribution in the cover
letter. In addition, a statement that all authors have approved the submitted
version of the manuscript should be true and included in the cover letter.
In cases of multiple authorship, the Editor may ask for a statement of the
contribution made by each author to the work and usually will do so when
there are more than five authors. *‘Guest’” authorship is not permitted.

Changes to authorship

This policy concerns the addition, deletion, or rearrangement of author
names in the authorship of accepted manuscripts:

Before the accepted manuscript is published in an online issue:
Requests to add or remove an author, or to rearrange the author names,
must be sent to the Journal Manager, Catherine Newman (email: c.new-
man@elsevier.com), from the corresponding author of the accepted
manuscript and must include: (a) the reason the name should be added
or removed, or the author names rearranged and (b) written confirma-
tion (e-mail, fax, letter) from all authors that they agree with the addi-
tion, removal or rearrangement. In the case of addition or removal of
authors, this includes confirmation from the author being added or
removed. Requests that are not sent by the corresponding author will be
forwarded by the Journal Manager to the corresponding author, who
must follow the procedure as described above. Note that: (1) the Journal
Manager will inform the Editor-in-Chief of any such requests and (2)
publication of the accepted manuscript in an online issue is suspended
until authorship has been clarified.

After the accepted manuscript is published in an online issue: Any
requests to add, delete, or rearrange author names in an article pub-
lished in an online issue must be clarified by submitting an Erratum.

Copyright

Upon acceptance of an article, authors will be asked to complete a
‘Journal Publishing Agreement’ (for more information on this and
copyright see http://www.elsevier.com/copyright). Acceptance of the
agreement will ensure the widest possible dissemination of informa-
tion. An e-mail will be sent to the corresponding author confirming
receipt of the manuscript together with a ‘Journal Publishing Agree-
ment’ form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles
including abstracts for internal circulation within their institutions. Permis-
sion of the Publisher is required for resale or distribution outside the insti-
tution and for all other derivative works, including compilations and
translations (please consult http://www.elsevier.com/permissions). If
excerpts from other copyrighted works are included, the author(s) must
obtain written permission from the copyright owners and credit the source
(s) in the article. Elsevier has preprinted forms for use by authors in these
cases: please consult http://www.elsevier.com/permissions.

Retained author rights

As an author you (or your employer or institution) retain certain rights;
for details you are referred to: http://www.elsevier.com/authorsrights.

Role of the funding source

You are requested to identify who provided financial support for the
conduct of the research and/or preparation of the article and to briefly
describe the role of the sponsor(s), if any, in study design; in the collec-
tion, analysis and interpretation of data; in the writing of the report;
and in the decision to submit the article for publication. If the funding
source(s) had no such involvement then this should be stated.

Open Access

Permitted reuse is defined by the following Creative Commons user
licenses: Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND): for non-commercial purposes, lets others distribute
and copy the article, and to include in a collective work (such as an

anthology), as long as they credit the author(s) and provided they do
not alter or modify the article.

To provide Open Access, this journal has a publication fee which
needs to be met by the authors or their research funders. The publica-
tion fee for this journal is $1,500, excluding taxes. Learn more about
Elsevier’s pricing policy: http://www.elsevier.com/openaccesspricing.

Funding body agreements and policies

Elsevier has established agreements and developed policies to allow
authors whose articles appear in journals published by Elsevier, to com-
ply with potential manuscript archiving requirements as specified as
conditions of their grant awards. To learn more about existing agree-
ments and policies please visit http://www.elsevier.com/fundingbodies.

Language (usage and editing services)

Please write your text in good English (American or British usage is
accepted, but not a mixture of these). Authors who feel their English lan-
guage manuscript may require editing to eliminate possible grammatical
or spelling errors and to conform to correct scientific English may wish
to use the English Language Editing service available from Elsevier’s
WebShop http://webshop.elsevier.com/languageediting/ or visit our cus-
tomer support site http://support.elsevier.com for more information.

Submission

Submission to this journal proceeds totally online and you will be guided
stepwise through the creation and uploading of your files. The system auto-
matically converts source files to a single PDF file of the article, which is
used in the peer-review process. Please note that even though manuscript
source files are converted to PDF files at submission for the review process,
these source files are needed for further processing after acceptance. All
correspondence, including notification of the Editor’s decision and requests
for revision, takes place by e-mail removing the need for a paper trail.

Submit your article
ONLINE SUBMISSION PROCESS

All manuscripts (text and artwork) must be submitted electronically
through the Ultrasound in Medicine and Biology online submission
and review website (https://www.editorialmanager.com/umb/Default.
aspx).

NEW MANUSCRIPT SUBMISSIONS

Items should include the following and be uploaded in the order shown
below:

1) COVER LETTER (stating that the manuscript, or specified parts of
it, have not been and will not be submitted elsewhere for publication
and listing three or more potential reviewers for their manuscript, with
their email addresses).

2) MANUSCRIPT FILE

o Title page, Abstract/Keywords Page, Main text (with all tables
listed at end), Acknowledgments, References List, and Figure Cap-
tions List).

® Each page should be double-spaced with indented paragraphs and
numbered separately, with the exception of the title page.

3) FIGURES (uploaded as a separate file(s) and numbered).
REVISED MANUSCRIPT SUBMISSIONS

Items should include the following and be uploaded in the order shown
below:

1) COVER LETTER (same as described above)

2) DETAILED RESPONSE TO REVIEWERS (This document
should list each reviewer’s comment followed by the authors’
response. Each response should include the page/line numbers where
the text changes can be found in the revised manuscript.)

3) MANUSCRIPT FILE (with text changes underlined or highlighted)

Note: Revised manuscript files should all be the source files, not pdfs.
4) FIGURES (same as described above)
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Referees

It would be appreciated, but not required, if you would please submit,
with the manuscript, the names, addresses and e-mail addresses of
three potential referees. Of course, no suggested referees can be from
the same institution as the authors. Note that the editor retains the sole
right to decide whether or not the suggested reviewers are used.

u Preparation

Use of wordprocessing software

It is important that the file be saved in the native format of the word-
processor used. The text should be in single-column format. Keep the
layout of the text as simple as possible. Most formatting codes will be
removed and replaced on processing the article. In particular, do not
use the wordprocessor’s options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When
preparing tables, if you are using a table grid, use only one grid for
each individual table and not a grid for each row. If no grid is used, use
tabs, not spaces, to align columns. The electronic text should be pre-
pared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier: http://www.elsevier.com/
guidepublication).

To avoid unnecessary errors you are strongly advised to use the
‘spell-check” and ‘grammar-check’ functions of your wordprocessor.

LaTeX
Template files and instructions for submitting manuscripts using LaTeX
(optional) can be found here: http://www.umbjournal.org/content/latex.

Article Structure
Title page

Title. Concise and informative. Titles are often used in informationre-
trieval systems. Avoid abbreviations and formulae where possible.

Author names and affiliations. Where the family name may be
ambiguous (e.g., a double name), please indicate this clearly. Present
the authors’ affiliation addresses (where the actual work was done)
below the names. Indicateall affiliations with a lower-case superscript
letter immediately after the author’s name and in front of the appropri-
ate address. Provide the full postal address of each affiliation, including
the country name.

Corresponding author. Clearly indicate who will handle correspon-
dence at all stages of refereeing and publication, also post-publication.
Ensure that phone numbers (with country and area code) are provided
in addition to the e-mail address and the complete postal address. Con-
tact details must be kept up to date by the corresponding author.

Present/permanent address. If an author has moved since the work
described in the article was done, or was visiting at the time, a ‘Present
address’ (or ‘Permanent address’) may be indicated as a footnote to
that author’s name. The address at which the author actually did the
work must be retained as the main, affiliation address. Superscript Ara-
bic numerals are used for such footnotes.

ABSTRACT/KEYWORDS PAGE

Abstract. A concise and factual abstract (no more than 150 words) is
required. The abstract (formatted as a single paragraph without section
headings) should state briefly the purpose of the research, the principal
results and major conclusions. An abstract is often presented separately
from the article, so it must be able to stand alone. For this reason, Referen-
ces should be avoided, but if essential, then cite the author(s) and year(s).
Also, non-standard or uncommon abbreviations should be avoided, but if
essential they must be defined at their first mention in the abstract itself.

Keywords. Immediately after the abstract, list up to 10 keywords,
using American spelling and avoiding general and plural terms and
multiple concepts (avoid, for example, ‘and’, ‘of’). Be sparing with
abbreviations: only abbreviations firmly established in the field may be
eligible. These keywords will be used for indexing purposes.

MANUSCRIPT TEXT

Divide your article into clearly defined (unnumbered) sections. Each
subsection is given a brief heading. Each heading should appear on its
own separate line. Subsections should be used as much as possible
when cross-referencing text: refer to the subsection by heading as
opposed to simply ‘the text’.

Original Contributions, Reviews, and Technical and Clinical Notes
should be organized using the following section headings:

Introduction, Materials and Methods, Results, Conclusion/Discus-
sion and Summary, Acknowledgements, References, Figure Captions
List, Tables and Appendices (if needed.)

Every effort should be made to avoid jargon, to write out in full all
nonstandard abbreviations the first time they are mentioned, and to
present the contents of the study as clearly and as concisely as possible.

Introduction

State the objectives of the work and provide an adequate background,
avoiding a detailed literature survey or a summary of the results.

Materials and Methods

Provide sufficient detail to allow the work to be reproduced. Methods
already published should be indicated by a reference: only relevant
modifications should be described.

Results

Results should be clear and concise.

Conclusions

The main conclusions of the study may be presented in a short Conclu-
sions section.

Discussion

This should explore the significance of the results of the work, not
repeat them. A combined Results and Discussion section is often appro-
priate. Avoid extensive citations and discussion of published literature.

Acknowledgments

Collate acknowledgements in a separate section at the end of the article
before the references and do not, therefore, include them on the title page,
as a footnote to the title or otherwise. List here the funding source and
those individuals who provided help during the research (e.g., providing
language help, writing assistance or proof reading the article, etc.).

Appendices

If there is more than one appendix, they should be identified as A, B, etc.
Formulae and equations in appendices should be given separate number-
ing: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so
on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

References

Text references: References should be cited in the text stating, within
parentheses, the author’s surname and the year of publication, e.g. (Smith
1965). However, if the name is used as part of the sentence, only the year
of publication should be given in the parentheses. Example: *“ . the study
by Smith (1965) showed significant results.”” If a reference has two
authors, the citation should include the surnames of both authors. Exam-
ple: (Smith and Jones 1965) or Smith and Jones (1965).

If a reference has more than two authors, the citation should include
only the surname of the first author and the abbreviation et al. Exam-
ple: (Smith et al. 1965) or Smith et al. (1965). Multiple citations should
be separated by semicolons and listed in alphabetical order. Example:
(Brown 1965; Gray 1986; Jones 1988; Smith 1978). If the author(s)
and the year are identical for more than one reference, a lowercase let-
ter should be inserted after the year. Example: (Smith and Jones
1965a, 1965b) or Smith and Jones (1965a, 1965b).

““‘Personal communications’> may not be used as references,
although references to written, not oral, communications may be
inserted (in parentheses) in the text. Information from manuscripts
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submitted but not yet accepted should be cited in the text as ‘‘unpub-
lished observations’’ (in parentheses).

Reference list: The reference list should begin on a separate page at
the end of the paper, and should be typed double spaced like the text,
with the second and third lines indented. This list is alphabetized by
authors’ surnames, not numbered. All references should be cited in the
text, and should be verified by the author(s) against the original docu-
ments. For each reference, all authors should be listed. Citations to the
same author(s) should be listed with the oldest date first.

The full title of articles, chapters and books, and the beginning and
ending page numbers should be given. Book references should include
the location and name of the publisher. Papers that are accepted but
not yet published can be included among the references by designating
the journal and adding *‘in press’’ (in parentheses).

The titles of journals should be abbreviated according to the style
used in the List of Journals Indexed in Index Medicus, published annu-
ally as a separate publication by the US National Library of Medicine
and as a list in the January issue of Index Medicus. Examples of correct
forms of references are given below:

Journal:

Fleming AD, McDicken WN, Sutherland GR, Hoskins PR. Assessment
of colour Doppler tissue imaging using test-phantoms. Ultrasound Med
Biol 1994;20:937-41.

Book:
Williams AR. Ultrasound: Biological effects and potential hazards.
New York: Academic Press, 1983.

Edited book:
Haney MJ, O’Brien WD. Temperature dependency of ultrasonic propaga-
tion properties in biological materials. In: Greenleaf JF, ed. Tissue charac-
terization with ultrasound. Boca Raton, FL: CRC Press, 1986. pp. 15-55.
Style template files are provided for your use at http://ees.elsevier.com/
umb/img/references.html. If you are using a style file provided by a 3rd
party database, please double check it against these author instructions to
ensure that your references and in-text citations are correctly formatted.

Figure Captions List
Ensure that each illustration has a caption. List captions on the text page after
References List. A caption should comprise a brief title (not on the figure

itself) and a description of the illustration. Keep text in the illustrations them-
selves to a minimum but explain all symbols and abbreviations used.

Tables

Number tables consecutively (using Arabic numerals) in accordance
with their appearance in the text. Avoid vertical rules. Be sparing in
the use of tables and ensure that the data presented in tables do not
duplicate results described elsewhere in the article.

Units
Follow internationally accepted rules and conventions: use the international
system of units (SI) found at http://www.bipm.org/en/measurement-units/.

Math formulae

Present simple formulae in the line of normal text where possible and
use the solidus (/) instead of a horizontal line for small fractional terms,
e.g., X/Y. In principle, variables are to be presented in italics. Powers
of e are often more conveniently denoted by exp. Number consecu-
tively any equations that have to be displayed separately from the text
(if referred to explicitly in the text).

Footnotes

Footnotes should be avoided altogether.
Artwork

Electronic artwork

General points

® Make sure you use uniform lettering and sizing of your original
artwork.

e Embed the used fonts if the application provides that option.

Aim to use the following fonts in your illustrations: Arial, Courier,
Times New Roman, Symbol, or use fonts that look similar.

Number the illustrations according to their sequence in the text.
Use a logical naming convention for your artwork files.

Provide captions to illustrations separately.

Size the illustrations close to the desired dimensions of the printed
version.

® Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our website:
http:// www.elsevier.com/artworkinstructions. You are urged to visit
this site; some excerpts from the detailed information are given here.

Formats

If your electronic artwork is created in a Microsoft Office application
(Word, PowerPoint, Excel) then please supply ‘as is’ in the native doc-
ument format.

Regardless of the application used other than Microsoft Office, when
your electronic artwork is finalized, please ‘Save as’ or convert the
images to one of the following formats (note the resolution requirements
for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to
a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line draw-
ings, keep to a minimum of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or
grayscale), keep to a minimum of 500 dpi.

Please do not:
Supply files that are optimized for screen use (e.g., GIF, BMP, PICT,
WPG); these typically have a low number of pixels and limited set of
colors;

Supply files that are too low in resolution;

Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF
(or JPEG), EPS (or PDF) or MS Office files) and with the correct reso-
lution. If, together with your accepted article, you submit usable color
figures then Elsevier will ensure, at no additional charge, that these fig-
ures will appear in color on the Web (e.g., ScienceDirect and other
sites) in addition to color reproduction in print. For further information
on the preparation of electronic artwork, please see http://www.elsev-
ier.com/ artworkinstructions.

Illustration services

Elsevier’s WebShop (http://webshop.elsevier.com/illustrationservices)
offers Illustration Services to authors preparing to submit a manuscript
but concerned about the quality of the images accompanying their arti-
cle. Elsevier’s expert illustrators can produce scientific, technical and
medical-style images, as well as a full range of charts, tables and
graphs. Image ‘polishing’ is also available, where our illustrators take
your image(s) and improve them to a professional standard. Please
visit the website to find out more.

Text graphics

Text graphics may be embedded in the text at the appropriate position.
If you are working with LaTeX and have such features embedded in
the text, these can be left. See further under Electronic artwork.

References
Citation in text

Please ensure that every reference cited in the text is also present in the
reference list (and vice versa). Any references cited in the abstract must
be given in full. Unpublished results and personal communications are
not allowed. Citation of a reference as ‘in press’ implies that the item
has been accepted for publication.
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Reference links

Increased discoverability of research and high quality peer review are
ensured by online links to the sources cited. In order to allow us to cre-
ate links to abstracting and indexing services, such as Scopus, Cross-
Ref and PubMed, please ensure that data provided in the references are
correct. Please note that incorrect surnames, journal/book titles, publi-
cation year and pagination may prevent link creation. When copying
references, please be careful as they may already contain errors. Use of
the DOI is encouraged.

Web references

Web references are not allowed. As an alternative, please reference the
original peer-reviewed source.

Journal abbreviations source

Journal names should be abbreviated according to the List of title word
abbreviations: http://www.issn.org/2-22661-LTW A-online.php.

Video data

Elsevier accepts video material and animation sequences to support and
enhance your scientific research. Authors who have video or animation
files that they wish to submit with their article are strongly encouraged to
include links to these within the body of the article. This can be done in
the same way as a figure or table by referring to the video or animation
content and noting in the body text where it should be placed. All sub-
mitted files should be properly labeled so that they directly relate to the
video file’s content. In order to ensure that your video or animation mate-
rial is directly usable, please provide the files in one of our recommended
file formats with a preferred maximum size of 50 MB. Video and anima-
tion files supplied will be published online in the electronic version of
your article in Elsevier Web products, including ScienceDirect: http:/
www.sciencedirect.com. Please supply ‘stills” with your files: you can
choose any frame from the video or animation or make a separate image.
These will be used instead of standard icons and will personalize the link
to your video data. For more detailed instructions please visit our video
instruction pages at http://www.elsevier.com/artworkinstructions. Note:
since video and animation cannot be embedded in the print version of
the journal, please provide text for both the electronic and the print ver-
sion for the portions of the article that refer to this content.

Supplementary material

Elsevier accepts electronic supplementary material to support and
enhance your scientific research. Supplementary files offer the author
additional possibilities to publish supporting applications, highresolu-
tion images, background datasets, sound clips and more. Supplemen-
tary files supplied will be published online alongside the electronic
version of your article in Elsevier Web products, including ScienceDir-
ect: http://www.sciencedirect.com. In order to ensure that your submit-
ted material is directly usable, please provide the data in one of our
recommended file formats. Authors should submit the material in elec-
tronic format together with the article and supply a concise and
descriptive caption for each file. For more detailed instructions please
visit our artwork instruction pages at http:// www.elsevier.com/
artworkinstructions.

Submission checklist

The preferred order of files for revisions is: Cover Letter, Detailed
Response to Reviewers, Revised Manuscript file and Figure(s).
Revised submission files should all be source files, not .pdfs. A com-
plete checklist can be found at https://www.elsevier.com/__data/promis_
misc/2014-UMB-Checklist.pdf.

Additional checklists that may be helpful can be found here:

STARD: https://www.equator-network.org/wp-content/uploads/2015/
03/STARD-2015-checklist.pdf

PRISMA: http://www.prisma-statement.org/documents/PRISMA%
20DTA%20Checklist.pdf

CONSORT: http://www.equator-network.org/reporting-guidelines/
consort/

STROBE: http://www.equator-network.org/reporting-guidelines/strobe/

a After Acceptance

Use of the Digital Object Identifier

The Digital Object Identifier (DOI) may be used to cite and link to
electronic documents. The DOI consists of a unique alpha-numeric
character string which is assigned to a document by the publisher upon
the initial electronic publication. The assigned DOI never changes.
Therefore, it is an ideal medium for citing a document, particularly
‘Articles in press’ because they have not yet received their full biblio-
graphic information. Example of a correctly given DOI (in URL for-
mat; here an article in the journal Physics Letters B):

http://dx.doi.org/10.1016/j.physletb.2010.09.059

When you use a DOI to create links to documents on the web, the
DOIs are guaranteed never to change.

Online proof correction

Corresponding authors will receive an e-mail with a link to our Proof-
Central system, allowing annotation and correction of proofs online.
The environment is similar to MS Word: in addition to editing text,
you can also comment on figures/tables and answer questions from the
Copy Editor. Web-based proofing provides a faster and less error-
prone process by allowing you to directly type your corrections, elimi-
nating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits
on the PDF version. All instructions for proofing will be given in the e-
mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly
and accurately please upload all of your corrections within 48 hours. It
is important to ensure that all corrections are sent back to us in one
communication. Please check carefully before replying, as inclusion of
any subsequent corrections cannot be guaranteed. Proofreading is
solely your responsibility. Note that Elsevier may proceed with the
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