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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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SIGNIFICANCE OF TWO-DIMENSIONAL SHEAR WAVE ELASTOGRAPHY IN 
PREDICTING ESOPHAGEAL VARICOSE VEINS DURING CHRONIC LIVER DISEASE

Tamta Motsonelidze, Sophio Kakhadze, 	 Dudana Gachechiladze, Tea Changelia, Mamuka Gurgenidze, Teona Buachidze.
P. Todua Medical Center, Tevdore Mghvdeli st. # 13, Tbilisi 0112 Georgia.

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 

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/Μl [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 
III 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. I / II grade; 3. III / IV grade.
Liver stiffness measurements with shear wave elastography:

2D SWE studies were performed by a Canon Aplio i800 
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 × 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.

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 15.4
      II  Grade 10 19.2
     III  Grade 7 13.5
     IV  Grade 7 13.5
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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 III / IV 
Compared to those with EV grade. This difference is statistically 
significant. It is also important that patients who had EV of the I 
/ II grade had 11.26 Kpa less compared to those with EV of III / 
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. Error P 

No I/II -10.87 1.18 0.001III/IV -22.14 1.31

I/II No 10.87 1.18 0.001III/IV -11.26 1.59

III/IV No 22.14 1.31 0.001I/II 11.26 1.59

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.

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 

Figure 1. Etiology of chronic liver damage in the case group, expressed in percentages.
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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 

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 16.2 kPa 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 

Feature Average Mean difference Static deflection p
Age
     Case 49.62 1.32 13.0 <0.05     Conrol 48.29 15.9
Liver size
     Case 155.56 13.21 22.6 <0.001     Conrol 142.35 9.9
Portal vein
     Case 14.17 4.08 2.2 <0.01     Conrol 10.09 1.4
Spleen length
     Case 156.71 48.75 28.1 <0.001     Conrol 107.96             11.8
Splenic vein
     Case 9.92 4.41 3.1 <0.001     Conrol 5.51 1.3
LSM_kPa
     Case 17.52 13.53 8.6 <0.001     Conrol 3.98 0.5
Direct bilirubin
     Case 31.65 28.95 55.8 <0.001     Conrol 2.69 1.0
ALT
     Case 68.74 48.14 42.9 <0.001     Conrol 20.59              8.6
AST
     Case 91.09 71.08 66.2 <0.001     Conrol 20.01 8.9
GGT
     Case 172.79 143.43 230.5 <0.001     Conrol 29.35 13.6
INR
     Case 1.43 0.32 0.3 <0.001     Conrol 1.11 0.1
Platelets
     Case 196.42 83.50 126.5 <0.001     Conrol 279.92 67.3
Hemoglobin
     Case 37.51 117.75 52.1 <0.001     Conrol 155.27 12.7
Albumin
     Case 188.21 - 179.6
     Conrol 0 0

Table 3. Bivariate analysis (T test of independent variables).
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Feature Average Mean difference Static deflection p
Age
     No 48.00

2.62
15.30

0.51
     Yes 50.63 11.48
Liver size
     No 153.50

3.34
18.34

0.58
     Yes 156.48 25.09
Portal vein
     No 13.22

1.54
2.17

<0.05
     Yes 14.76 2.04
Spleen length
     No 134.55

36.01
26.99

<0.001
     Yes 170.56 18.27
Splenic vein
     No 8.10

2.95
2.60

<0.001
     Yes 11.05 2.78
LSM_kPa
     No 10.84

10.85
3.36

<0.001
     Yes 21.69 8.28
Direct bilirubin
     No 32.93

2.08
73.36

0.90
     Yes 30.85 42.76
ALT
     No 66.53

3.58
40.24

0.76
     Yes 70.11 45.03
AST
     No 78.50

20.46
55.90

0.25
     Yes 98.96 71.66
GGT
     No 155.70

27.22
285.51

0.71
     Yes 182.93 195.04
INR
     No 1.31

0.19
0.24

<0.05
     Yes 1.50 0.38
Platelets
     No 232.45

58.54
96.36

0.07
     Yes 173.90 138.91
Hemoglobin
     No 68.69

50.66
66.19

<0.01
     Yes 18.03 27.47
Albumin
     No 240.00

84.16
195.55

0.11
     Yes 155.84 163.67

Table 4. Bivariate analysis (T test of independent variables) between cases by esophageal varices.

* Yes - has esophageal varices 
* No – does not have esophageal varices
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Feature Average Mean difference Static deflection p
Spleen length
     I/II Grade 162.94 17.41 13.82 <0.01     III/IV Grade 180.36 19.03
LSM_kPa
     I/II Grade 16.77 11.26 5.34 <0.001     III/IV Grade 28.03 7.02
Portal vein
     I/II Grade 14.17 1.33 2.22 0.06     III/IV Grade 15.51 1.54
Splenic vein
     I/II Grade 9.96 2.51 2.27 <0.05     III/IV Grade 12.4 2.82
INR
     I/II Grade 1.56 0.12 0.43 0.35     III/IV Grade 1.43 0.29
Hemoglobin
     I/II Grade 18.59 1.28 32.67 0.89     III/IV Grade 17.31 20.07

Table 5. Bivariate analysis (T test of independent variables) between cases according to grade of esophageal varices.

* I/II Grade - I/II grade varicose veins of esophageal tube
* III/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, II 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). 

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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Цель: целью исследования было выявление 
диагностических возможностей 2D SWE с целью 
прогнозирования варикоза пищевода (EV) среди пациентов, 
страдающих хроническими заболеваниями печени.
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Матариал и методы: указанное исследование случаев и 
контроля включало в себя данные клинико-лабораторных 
исследований 104 пациентов, которые были отобраны 
ретроспективно в медицинском центре в период с января 2020 
года по апрель  2022 года. В исследование были вовлечены 
52 пациента с хроническими заболеваниями печени 
(группа случая), а 52 пациента были здоровыми (группа 
контроля). На основании полученных данных, результаты 
двумерной эластографии сдвиговой волны (2D SWE) 
сравнили с результатами эзофагогастродуоденоскопии 
(EGD) и оценили диагностическое значение двумерной 
эластографии сдвиговой волны при наличии варикоза 
пищевода, чувствительность, специфику, AUROC, 
положительное прогнозируемое значение  (PPV) и 
отрицательное прогнозируемое значение (NPV).

Результаты: всего в исследование было вовлечено 104 
пациента. Средняя плотность печени здоровых пациентов 
составила 3.98 Kpa, среди пациентов с хроническими 
заболеваниями печени -  17.51 Kpa. Чувствительность 
и специфика эластографии печени составила 100% и 
76%,  соответственно; (AUROC: 0.973); кроме того, 
положительное и отрицательное прогнозируемые значения 
составили  40% и 100% соответственно.

Заключение: 2D SWE печени, как неинвазивный 
метод оценки плотности печени во время хронических 
заболеваний печени, может также быть использован для 
прогнозирования наличия варикозных вен пищевода.

მიზანი: კვლევის მიზანი იყო 2D SWE დიაგნოსტიკური 
შესაძლებლობების გამოვლენა  საყლაპავის ვარიკოზების 
(EV) პროგნოზირებისთვის ღვიძლის ქრონიკული 
დაავადებების მქონე პაციენტებში.

მასალა და მეთოდები: ეს შემთხვევა-კონტროლის კვლევა 
მოიცავდა 104 პაციენტის კლინიკურ-ლაბორატორიული 
გამოკვლევის შედეგების მონაცემებს,რომელიც 
შეგროვდა რეტროსპექტრულად სამედიცინო ცენტრში 
2020 წლის იანვრიდან 2022 წლის აპრილამდე.
კვლევაში ჩართული 52 პაციენტი იყო ღვიძლის 
ქრონიკული დაავადებით (შემთხვევის ჯგუფი),ხოლო 
52  პაციენტი იყო ჯანმრთელი(კონტროლის 
ჯგუფი).მიღებული მონაცემების საფუძველზე  
ორგანზომილებიანი წანაცვლებითი ტალღის  
ელასტოგრაფიის (2D SWE) შედეგები შევადარეთ 
ეზოფაგოგასტროდუოდენოსკოპიის  (EGD)  შდეგებს 
და შევაფასეთ საყლაპავის ვარიკოზის არსებობისას 
ორგანზომილებიანი წანაცვლებითი ტალღის  
ელასტოგრაფიის  დიაგნოსტიკური მნიშვნელობ
ა,მგრძნობელობა,სპეციფიკა, AUROC, დადებითი 
პროგნოზირებადი მნიშვნელობა (PPV) და უარყოფითი 
პროგნოზირებადი მნიშვნელობა (NPV).

შედეგები: კვლევაში სულ 104 პაციენტი იყო ჩართული. 
ჯანმრთლი პაციენტების ღვიძლის საშუალო სიმტკიცე 
იყო 3.98 Kpa,ღვიძლის ქრონიკული დაავადების მქონე 
პაციენტებში ღვიძლის საშუალო სიმტკიცე აღმოჩნდა 
17.51 Kpa. ღვიძლის ელასტოგრაფიის მგრძნობელობა და 
სპეციფიკა იყო 100 % და 76 %, შესაბამისად); (AUROC: 
0.973); გარდა ამისა, დადებითი და უარყოფითი 
პროგნოზირებადი მნიშვნელობები იყო  შესაბამისად 
40 % და 100 %. დასკვნა: ღვიძლის 2D SWE ,როგორც 
ღვიძლის ქრონიკული დაავადებების დროს ღვიძლის 
სიმკვრივის  შესაფასების არაინვაზიური მეთოდი, 
შესაძლებელია ასევე გამოყენებულ იქნას საყლაპავის 
ვარიკოზული ვენების არსებობის პროგნოზირებისთვის.
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