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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: The aim of the study was to reveal diagnostic capabilities
of 2D SWE for predicting esophageal varices (EV) in patients
with chronic liver diseases. Materials and Methods: This case-
control study included clinical-laboratory examination results
data of 104 patients which were collected retrospectively at the
medical center from January 2020 to April 2022. 52 patients
who were participated in the examination had got chronic liver
disease (case group), and 52 patients were healthy (control
group). Based on the obtained data, we compared 2D SWE
results with esophagogastroduodenoscopy (EGD) results and
evaluated the diagnostic value, sensitivity, specificity, AUROC,
positive predictive value (PPV) and negative predictive value
(NPV) of 2D SWE in the presence of esophageal varices.

Results: A total of 104 patients were included in the
examination. Average hardness of the liver of healthy patients
was 3.98 Kpa, the average hardness of the liver in patients with
chronic liver disease was 17.51 Kpa. Sensitivity and specificity of
liver elastography were 100% and 76%, respectively;(AUROC:
0.973); In addition, positive and negative predictive values were
40% and 100%, respectively.

Conclusion: 2D SWE of the liver, as a non-invasive method
of evaluating liver stiffness during chronic liver disease, can
also be used to predict the presence of esophageal varices.

Key words. Liver stiffness, liver cirrhosis, esophageal varices,
shear wave elastography, endoscopy.

Introduction.

Liver cirrhosis is one of the most common causes of death in
the world [1]. Cirrhosis is a result of chronic liver disease with
advanced fibrosis, scarring, and regenerative nodules which
causes architectural disruption [2,3]. Normal microcirculation
and vascular anatomy change as well [4]. This leads to an
increase in resistance of portal blood flow, which causes portal
hypertension and liver dysfunction [3]. An important and major
complication of liver cirrhosis is esophageal varices (EV) and
esophagogastric variceal bleeding (EVB), which are associated
with high morbidity and mortality [5-10]. Esophageal varices
are dilated veins in the esophagus caused by portal hypertension
and are a clinically important feature of portal hypertension.
Esophageal varices range from 40% to 95% in cirrhotic patients
[4]. The risk of variceal bleeding depends on the size of varicose
vein [8]. As liver disease progresses, prevalence of varices
increases as well. Small varices turn into large varices every
year by 10%-12%. Bleeding from esophageal varices is more
common than from gastric varices. However, gastric variceal
bleeding has a worse prognosis [11]. The risk of bleeding is
high if there are large varicose veins of the esophagus (>5
mm) with high wall tension. The cause of additional bleeding
in portal hypertension can be gastric varicose veins and portal
hypertensive gastropathy. Active variceal bleeding is associated
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with a 6-week mortality rate greater than 15% [8]. The patient
mortality rate is 3.4% per year in individuals with varices who
have never had bleeding, while the mortality rate in patients
with variceal bleeding is up to 57% per year. Therefore,
early diagnosis of varices and prevention of variceal bleeding
in patients with liver cirrhosis has got vital importance [1].
Esophageal varices and their stages are usually detected by
endoscopic examination. Based on consensus and guideline
recommendations, patients with confirmed liver cirrhosis
should undergo screening endoscopy to evaluate GEVs [12].
Screening gastroduodenoscopy is recommended in all patients
with decompensated cirrhosis and compensated worsened liver
disease [13]. Due to the reason that endoscopy has limitations:
it is invasive and relatively expensive, requires medical
equipment, trained staff [12,7,1]. In addition, it often requires
sedation. [14,15]. Therefore, in recent years, non-invasive
examination of the prognosis of esophageal varicose veins has
become more relevant [7,1]. Several non-invasive methods
have been introduced as alternatives of EGD for screening of
esophageal varices [15]. According to the updated Baveno VI
guidelines, EGD screening can be avoided in patients with
compensated advanced chronic liver disease (cACLD) who
have liver stiffness <20 kPa and platelet >150,000/M1 [8,15,5].
This data indicates a very low risk of varices. These guidelines
have been confirmed by retrospective studies and meta-analysis
[15].

Two-dimensional shear wave elastography is now actively
used to measure liver stiffness. 2D-SWE can be freely used as
a screening tool for early diagnosis of significant fibrosis [16].
2D SWE method can also be used to determine liver stiffness
to predict liver fibrosis complications. 2D SWE can detect
the presence of clinically significant portal hypertension with
summary sensitivity and specificity of 0.85 (95% CI: 0.75-0.91)
and 0.85 (95% CI: 0.77-0.90), respectively [17]. Our study
aims to evaluate the capabilities of shear wave elastography
in detecting esophageal varices for patients with chronic liver
diseases.

Materials and methods.

This case-control study was conducted in the Medical Center
from 2019 to 2023. The protocol was approved by the ethics
committee of our clinic. All patient data were used after informed
consent was obtained.

The examination included 104 patients, regardless of gender.
Their age was 18-77 years. We used data of 52 patients for
the examination who were diagnosed with chronic liver
disease based on clinical and laboratory tests. We united 52
patients in the control group who had been undergone similar
examinations as the case group patients due to various dyspeptic
complaints, but pathology was not found in the examinations.
Exclusion criteria were insufficient clinical data, acute
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hepatitis, hepatocellular carcinoma, encephalopathy, portal vein
thrombosis, kidney, heart, lung, and blood diseases. As well as
radiotherapy or chemotherapy received by extrahepatic tumors.
Patients selected for our examination had been examined
laboratory tests within 2-10 days, shear wave elastography
to measure liver stiffness, and esophagogastroduodenoscopy
(EGD) to detect esophageal varices. The obtained 2D SWE and
EGD examination results were compared to determine the role
of 2D SWE in the detection of esophageal varices. In addition,
we considered other clinical-biochemical data. We compared
the obtained results both in case-control patients and in case
group patients with and without varicose veins. We studied and
made a statistical analysis.

Upper gastrointestinal (UGI) endoscopy:

Endoscopy was performed by a gastroenterologist with 20
years of experience using a EVIS X1: CV-1500 (Olympus
Corporation, Tokyo, Japan) gastroscopy machine. The
examination was performed on an empty stomach. Sedation
was used for 75% of patients. Patients were placed in the left
lateral position and a gastroscope was placed in the oral cavity
between the incisors. Then it was injected under direct vision
into the UGI tract. Data were collected on different sizes of
esophageal varices, and varices were graded as grades I, II, and
IIT and IV according to Paquet's (1982) classification, according
to which: Grade 0 - Absence of esophageal varices. Grade I -
Microcapillars located on esophagogastric transition or distal
esophagus. Grade II - 1 or 2 small varices located on distal
esophagus. Grade III - Medium esophageal varices. Grade IV -
Large varices in any part of the esophagus [18,19]. We divided
the variable "esophageal varices" into 3 categories for efficiency
of statistical analysis: 1. No; 2. 1/1I grade; 3. III / IV grade.

Liver stiffness measurements with shear wave elastography:

2D SWE studies were performed by a Canon Aplio 1800
ultrasound system (Canon Medical Systems, Tokyo, Japan)
with a 3.5 MHz convex probe by a radiologist with 17 years
of experience. The patient was required to be on an empty
stomach. Liver stiffness (LS) measurements were performed
using 2D-SWE on a right intercostal scan with the patient in the
supine position. LS is measured by maximal abduction of the
right arm. A trapezoidal box (3.5 cm x 2.5 cm) located in the
liver parenchyma acquires elasticity signals. The ROI is located
in the liver parenchyma, where there are not great vessels or
liver nodules, 1-2 cm from the liver capsule. Measured elasticity
values are expressed in kilopascals (kPa). For each patient,
stiffness was determined as the median of several successful
SWE measurements.

Statistical analysis.

Data entry and statistical analysis were performed by SPSS
23.0 statistical software. Statistical testing of the difference
according to the qualitative variables was performed by the chi-
square method (Pearson's chi-square test). Differences between
two continuous independent variables were determined by the
independent samples t-test. One-way ANOVA was used to
test for differences in continuous variables between more than
two groups. A confidence level (p) less than 0.05 (p<0.05) was
considered statistically significant.
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Results.

104 patients were included in the examination, 52 patients of
them were suffering from chronic liver disease, 52 patients were
healthy. 78 were male patients, 26 were female patients. The
age range was from 18 to 77 years old. The etiology of chronic
liver disease was as follows: HCV-34; HBV-7; HCV/HBV-5;
alcoholic-4; HCV/alcoholic-1; biliary-1 (Figure 1).

According to abdominal ultrasound data, structural changes
were not noted in the liver in 52 patients (control patients). Mild
structural liver changes were detected in 10 patients, moderate
changes in 18 patients, and severe structural changes in 24
patients in the case group. Ascites was detected in 28 patients.

Esophageal varicose veins were detected in 32 patients.
Varicose veins of the first grade were detected in 8 patients,
varicose veins of the second grade - in 10 patients, varicose
veins of the third grade - in 7 patients, and varicose veins of the
fourth grade also in 7 patients (Table 1).

Table 1. Descriptive statistics of categorical variables.

Feature N %
Participant type
Case 52 50
Conrol 52 50
Age
<35 21 20.2
>35 83 79.8
Gender
Female 26 25.0
Male 78 75.0
Etiology
Biliary 1 1.9
HCV 34 65.4
HBV 7 13.5
HCV/HBV 5 9.6
Alcohol 4 7.7
Alcohol/HCV 1 1.9
Changes in the liver structure
Norm 52 50.0
Mild 10 9.6
Moderate 18 17.3
Severe 24 23.1
Ascites
expressed 28 26.9
Not expressed 76 73.1
Liver stiffness
<12 kPa 69 66.3
>12 kPa 35 33.7
Varicose veins of the esophagus
Not expressed 72 69.2
I Grade 8 7.7
II Grade 10 9.6
III Grade 7 6.7
IV Grade 7 6.7
Among varicose veins of the esophagus cases
Not expressed 20 38.5
I Grade 8 154
II Grade 10 19.2
III Grade 7 13.5
IV Grade 7 13.5
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Figure 1. Etiology of chronic liver damage in the case group, expressed in percentages.

In our study, independent samples T test was used to analyze
the liver stiffness values obtained by 2D-SWE, where it can
be seen that average liver stiffness in the case group is 17.51
Kpa, while in the controls it is 3.98 Kpa, and this difference is
reliable.

As well as we determined that liver stiffness was higher in
patients with oesophageal varices (EV) than in patients without
varicose veins. In addition, we found that liver stiffness
increases as the degree of EV increases. Patients without EV
had 10.87 Kpa less compared to those with EV of the I/ II
grade, and patients without EV, had 22.14 Kpa less than I1I / IV
Compared to those with EV grade. This difference is statistically
significant. It is also important that patients who had EV of the I
/11 grade had 11.26 Kpa less compared to those with EV of TII /
IV grade and the mentioned difference is statistically significant
(Table 2).

Table 2. Changes in liver stiffness according to the degree of
esophageal varices.

Esophageal varices grade Mean Difference St. Exrror P
L R N
N 10.8 1.18
i II;)/IV -1 1.276 1.59 0.001
v ;Iﬁ ﬁ;‘; 12; 0.001

In our study, we considered a liver stiffness >12 Kpa as high
according to shear wave elastography. Therefore, according
to the data of our study, 2D SWE can predict EV in chronic
liver disease. Its sensitivity and specificity were 100% and 76%,
respectively; (AUROC: 0.973); Positive and negative predictive
values were 40% and 100%, respectively.
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We also studied parameters such as patient age, liver size,
portal vein diameter, splenic length, splenic vein diameter, direct
bilirubin, ALT, AST, GGT, INR, platelet count, hemoglobin,
and serum albumin. In case-control groups significant difference
was revealed. In case group, there was a pathological change in
all data except for age (Table 3).

The above-mentioned parameters were also compared in
our case group of patients with and without EV. A significant
difference was found in the following data: diameter of the
portal vein, spleen length, diameter of the splenic vein, INR,
hemoglobin and, as we mentioned, in the stiffness of the liver
(Table 4).

And with increase in the grade of EV, only spleen length,
diameter of the splenic vein and, of course, liver stiffness
increased statistically significantly (Table 5).

Discussion.

Cirrhosis was considered an irreversible process in the past,
but recent studies have shown that if it was diagnosed early
and treated appropriately, it may improve or even reverse
fibrosis [2,8]. The goal of cirrhosis treatment is to stop liver
damage and prevent complications [3]. Esophageal varices
occur during cirrhosis, both in the decompensation phase (60%)
and in compensated cirrhotic patients (30-40%). And in those
patients in whom varicose veins were not detected at the time of
diagnosis, frequency of new varicose veins is 5-10% annually
[20]. That is why routine surveillance of gastroesophageal
varices (GEVs) is important for early diagnosis and preventive
measures. Upper gastrointestinal endoscopy is considered the
gold standard in GEV diagnosis, but it also has some limitations,
which led to the study of non-invasive diagnostic methods for
GEVs, that includes measurement of liver stiffness [12]. In our
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Table 3. Bivariate analysis (T test of independent variables).

Feature Average Mean difference Static deflection P
Age
Case 49.62 13.0
<l
Conrol 48.29 1.32 15.9 0.05
Liver size
Case 155.56 22.6
Conrol 142.35 13.21 99 <0.001
Portal vein
Case 14.17 2.2
Conrol 10.09 4.08 L4 <0.01
Spleen length
Case 156.71 28.1
<
Conrol 107.96 4875 11.8 0.001
Splenic vein
Case 9.92 3.1
<
Conrol 5.51 441 1.3 0.001
LSM_kPa
Case 17.52 8.6
<
Conrol 3.98 13.53 05 0.001
Direct bilirubin
Case 31.65 55.8
<
Conrol 2.69 28.95 Lo 0.001
ALT
Case 68.74 42.9
<
Conrol 20.59 48.14 26 0.001
AST
Case 91.09 66.2
<l
Conrol 20.01 71.08 %0 0.001
GGT
Case 172.79 230.5
Conrol 29.35 143.43 36 <0.001
INR
Case 1.43 0.3
Conrol 111 0.32 01 <0.001
Platelets
Case 196.42 126.5
Conrol 279.92 83.50 613 <0.001
Hemoglobin
Case 37.51 52.1
<
Conrol 155.27 17.75 12.7 0.001
Albumin
Case 188.21 179.6
Conrol 0 b 0

examination, we measured liver stiffness in patients and control
groups by real-time shear wave elastography and compared the
results with upper gastrointestinal endoscopy results. Patients
with chronic liver disease had a higher mean liver stiffness
(17.51 Kpa) than control patients (3.98 Kpa). Our results
were similar to those of Mohamed et al at 3.1 Kpa in healthy
patients and 12.6 Kpa in patients with advanced fibrosis [21]
and of Hashim et al results, where LS mean value in controls
was 5.8+1.3 and in case group was 23.8+10.1 [22]. Among the
patients included in our examination, 32 patients had esophageal
varices, 8 patients had I Grade varicosities, 10 patients had II
Grade varicosities, 7 patients had III Grade varicosities, and
7 patients had IV Grade varicosities. We found a significant
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difference in LS between patients with EV and patients without
EV in chronic liver disease. Our opinion has been confirmed
by other studies [14,23,22]. Our study showed that a liver 2D
SWE cut-off value >12 Kpa can predict esophageal varices
with sensitivity and specificity of 100% and 76%, respectively;
(AUROC: 0.973); Positive and negative predictive values were
40% and 100%, respectively. A similar result was obtained in
the study by Hashim et al, a cut-off value of 16.2kPa for LS
showed 89.8% sensitivity, 57.6% specificity, 79.1% PPV and
76% NPV for predicting the presence of EV AUROC:0.775
[22]. As well as Tag-Adeen et al showed that an LSM cut-
off value >17 kPa was a good predictor for the presence of
EV with 93.6% sensitivity, 95% specificity, 95.1% PPV, and
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Table 4. Bivariate analysis (T test of independent variables) between cases by esophageal varices.

Feature Average Mean difference Static deflection P
Age
No 48.00 15.30
2.62 0.51
Yes 50.63 11.48
Liver size
No 153.50 18.34
3.34 0.58
Yes 156.48 25.09
Portal vein
No 13.22 2.17
1.54 <0.05
Yes 14.76 2.04
Spleen length
No 134.55 26.99
36.01 <0.001
Yes 170.56 18.27
Splenic vein
No 8.10 2.60
2.95 <0.001
Yes 11.05 2.78
LSM_kPa
No 10.84 3.36
10.85 <0.001
Yes 21.69 8.28
Direct bilirubin
No 32.93 73.36
2.08 0.90
Yes 30.85 42.76
ALT
No 66.53 40.24
3.58 0.76
Yes 70.11 45.03
AST
No 78.50 55.90
20.46 0.25
Yes 98.96 71.66
GGT
No 155.70 285.51
27.22 0.71
Yes 182.93 195.04
INR
No 1.31 0.24
0.19 <0.05
Yes 1.50 0.38
Platelets
No 23245 96.36
58.54 0.07
Yes 173.90 138.91
Hemoglobin
No 68.69 66.19
50.66 <0.01
Yes 18.03 27.47
Albumin
No 240.00 195.55
84.16 0.11
Yes 155.84 163.67

* Yes - has esophageal varices

* No — does not have esophageal varices
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Table 5. Bivariate analysis (T test of independent variables) between cases according to grade of esophageal varices.

Feature Average Mean difference Static deflection P
Spleen length

I/IT Grade 162.94 13.82

NI/TV Grade 180.36 17.41 19.03 <001
LSM kPa

I/IT Grade 16.77 5.34

I/TV Grade 28.03 11.26 7.02 <0.001
Portal vein

/1T Grade 14.17 222

MI/TV Grade 15.51 1.33 1.54 0.06
Splenic vein

/1T Grade 9.96 227

11V Grade 12.4 231 2.82 <0.05
INR

/I Grade 1.56 0.43

MI/TV Grade 1.43 0.12 0.29 035
Hemoglobin

/1T Grade 18.59 32.67

MI/TV Grade 17.31 1.28 20.07 089

* /Il Grade - I/l grade varicose veins of esophageal tube
* [I/IV Grade - III/IV grade varicose veins of esophageal tube

93.4% NPV [24]. However, other studies have found different
cut-off values: According to Zaki et al, SWE can differentiate
between cirrhotic patients with and without gastroesophageal
varices with a value of 26.5 kPa and a sensitivity of 88% and a
specificity of 85% [14]. In the Danish et al study, liver stiffness
on real-time shear wave elastography was greater than 25 kPa
in patients with varicose veins. The sensitivity and specificity
of liver elastography were 44.90% and 51.90%, respectively
[23]. And Kim et al reported that the optimal cut-off value
for predicting presence of esophageal varices is 13.9 [25].
Quantitative differences in kilopascals are likely due to the
machine used, as different manufacturers have different values
[14]. We have also found out that liver stiffness increases with
increasing grade of varices and in patients with chronic liver
disease compared to patients without varices. Liver stiffness
was 10.87 Kpa units higher in patients with I/II grade varicose
veins and 22.14 Kpa higher in patients with III/IV grade. A
similar result was shown by Tag-Adeen et al in study, where the
mean LSM was 21.22+3, 25.72+6, 33.82+8 and 46.11£15 kPa
for [, I III / IV grade varicose veins respectively (P<.0001). All
these indicates that LSM is effective not only in predicting the
presence of EV, but also in differentiating between its various
grades [24]. A significant correlation between increased liver
stiffness and pathological laboratory data was established in our
study, as well as data of other authors [14,23]. In addition, liver
size, its structure with varying grades, diameter of the portal
vein, diameter of the splenic vein and length of the spleen
were changed. There are other studies that show a significant
correlation between the grade of splenomegaly and increased
stiffness of the liver on real-time shear wave elastography
[14,23,24]. We also compared the above parameters in the
case group patients with and without EV and statistically
significant changes were obtained in the following data: LSM
(p<0.001), portal vein (p<0.05), splenic length (p<0.001),
splenic vein ( p<0.001), INR (p<0.05) hemoglobin (p<0.01).
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Then we statistically analyzed these data in I/ II and III / IV
grade varicosities, respectively and it was found that only:
LSM (p<0.001), spleen length (p<0.01), splenic vein (p<0.05)
changed significantly with the increase in the grade of esophageal
varices. Although Tag-Adeen et al found in their study that
splenic diameter is a significant additional tool for predicting
esophageal varices (p<0.0001) reports statistically insignificant
differences when esophageal varices grade increases (p=0.01)
[24]. Unlike us, Hashim et al in the study noted that there was
a significant difference between patients with and without EVs
regarding LS, spleen diameter, serum albumin and bilirubin
levels [22]. Compared to transient elastography (TE), 2D SWE
has the advantage that it can be successfully used both in ascites
[26,27] and overweight patients [27]. Elkrief et al found that
in patients with advanced cirrhosis in whom hepatic venous
pressure gradient (HVPG) was measured, LS measurements
obtained by the SWE method had a higher success rate and
better diagnostic value than TE for clinically significant portal
hypertension (PH) [28]. The limitation of our examination is
small number of patients. In the future, it is necessary to conduct
study on a large scale of patients, as well as clinical-laboratory
studies. Study with TE will also be interesting.

Conclusion.

Shear wave elastography as a new, non-invasive, and easily
available method can be used in the prediction of esophageal
varices. The results of the current study are reliable and of high
importance. However, future studies will further strengthen
capabilities of this method.
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Hean: LIENIBI0 HCCIIEIOBAHUS OBLIO BBISIBJICHUE
IHarHOCTHYEeCKHX Bo3MokHocTe 2D SWE ¢ mensro
MIPOTHO3UPOBaHUs Baprko3a mumiesona (EV) cpenu narnueHTos,
CTPAJTAIONINX XPOHUUCCKUMHU 3a00JICBAHUSIMU TTCUCHU.
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MaTapuaJj 4 MeTOJbl: YKa3aHHOE HCCIIEIOBaHNE CIy4aeB U
KOHTPOJIS BKIIIOYAJO B ce0sl JaHHBIC KIMHHUKO-Ta00paTOPHBIX
ucciegoBannii 104 manmeHToB, KOTOpble OBUIM OTOOpAHBI
PETPOCIIEKTUBHO BMEIUITMHCKOM IIEHTpe BIIepro i c stHBapsi 2020
roja o anpens 2022 rona. B uccnenoBanvie ObITH BOBICYSHBI
52 mamueHTa ¢ XPOHUYECKUMH 3a00JeBaHUSMHU TICUCHU
(rpynma ciygas), a 52 manueHTa ObUTM 3I0pPOBBIMH (Tpymima
KoHTpoJis). Ha OCHOBaHMHM MONYyYEHHBIX JaHHBIX, PE3YJIbTAThI
JIByMepHO#l aiactorpaduu cusuroBoit Bomubel (2D SWE)
CpPaBHHJIM C pe3yJibTaTaMH 2330()aroracTpoayoeHOCKOINI
(EGD) m oueHmwin IUAarHOCTHYECKOE 3HAYCHHE JIByMEPHOI
anactorpady CIBUTCOBOM BOJHBI HPU HAIUYUKM BapUKO3a
MUIIEBONa,  YyBCTBUTENbHOCTh, crnemuduxy, AUROC,
MOJIO)KUTENIbHOE TMPOTHO3UpPYEMOE 3HAYeHUE (PPV) wu
OoTpHUIaTeNIbHOE MporHO3upyeMoe 3HaueHue (NPV).

Pe3ysabTaThl: Bcero B MccienoBaHue Obulo BoBiedeHo 104
nanuenTa. CpenHsis IUIOTHOCTh MEYSHH 37I0POBBIX MAlMEHTOB
cocraBmia 3.98 Kpa, cpenmd manmueHTOB ¢ XPOHUYECKUMHU
3a0oneBanuaMu nedeHn - 17.51 Kpa. UyBcTBHTENbHOCTH
u crneuuduka smacrorpadum mneueHu cocraBmwia 100% u
76%,  coorBerctBeHHO; (AUROC: 0.973); xpome TOTO,
MOJIOKUTEIBHOE U OTPHULIATEIBHOE IPOTHO3UPYEMbIC 3HAUCHHS
coctaBwin 40% n 100% cOOTBETCTBEHHO.

3akawuenne: 2D SWE neueHn, Kak HCHMHBa3HBHBIN
METOJl OLICHKH IJIOTHOCTH TEYEHH BO BPEMsI XPOHHYECKUX
3a00JIEBAHMI IIEYEHU, MOXKET TAKKE OBITH MCIOJIL30BAH IS
MIPOTHO3UPOBAHUSI HATMYHSI BAPUKO3HBIX BEH MHUILEBOAA.

90Bsbo: 33930l JoBobo ogm 2D SWE ©osgbmbiozmdo
9915990 MBGOOL M3z gbs Loymsdszol 356103mbHgdol
(EV)  36mabmBomgdobmzol  m30dwol  JOhmbogmwo
55350099900l Igmbg 3530968 9dd0.
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35L5¢55FgNMEqd0:qldgdmbgg3s-3mbEMmMEOl 33¢93s
9035300 104 3530963 0L 3¢00603996-sdMESEHMOO0O
24959m330cg30L 390929000 9mb5(39990L,Hmagw03
992600305 M9GOML3gIGHOMs© Lsdgoiobm 39b@®do
2020 Goool  0563G0@sb 2022 Garol  536H0¢59Y.
3393500 BsOowyewo 52 353096¢0 oym  030dwob
JOMb03M@o ©s93509d0m (890bgg30L X aeB0),beagom

52 35309530  oym  xsbIOMgo(3mbEHmmeols
X37930)-800gd@o 9:bo39dgdob bog31d39@w DY
™O56%BMogd0sbo §9bs33wgdomo GowEob

9gEsbBmaMogool (2D SWE) 89092900 89350056090,
90MB53MPoLBHOMEOMEOYbmbim3o0l  (EGD) 8990l
©s 99358355900 Logadagol  3oM03mbBol  s®LgdMdOLSL

™O56%BMI0gd0sbo §9bs33gdomo GowEob
JEBEGHMYMOBOOL ©052bmbGozmGo  360d369mmd
9,0303bMdmds 39308035,  AUROC,  ©s0qd00m0

360abmboMgdso 3603369 mds (PPV) @s vjotymzomo
360abmboMgdoo 3609369wmds (NPV).

890093900: 33093580 Ly 104 3530960 0gm BsGonvgano.
X9bIOMOo 353096¢3)9d0L 30dol Lsdrserm LodE 3039
oy 3.98 Kpa,030deol JOmbozmwmo ©ss350900L ddmby
3530969000 ©30dwol Lsdwswm LodE 3039 s0dmPbs
17.51 Kpa. 03090l gemsli@ma@oggools 3g6Hdbmdgermds o
139308035 0ogm 100 % s 76 %, dgbsdsdobo); (AUROC:
0.973); 505 930Ls,  EOIPIVODO S WIMYMGOOO
360 mabmboMgdso 96033bgarmdgdo ogm  FgLsdsdols
40 % o 100 %. sb33bs: 30dol 2D SWE ,6mambs
©30de0ol §OHmbo3Mwo 9350 d9d0L MH™ML ®30derol
103336030l  Tgboggsligdols  sGMs0bzsBoMo  Fgmmo,

d9Lsdegdgaos 51939 299mygbgdmer 0dbsl Loywrsdsgol
3560300590 396900l 5MLYdIMBOL 3OHIMABMDOMHIBOLMZOL.
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