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Zeljka Savié¢*T, Dimitrije Damjanov*", Olgica Latinovi¢ Bo3njak’,
Neboja Janji¢*, Bozidar Dejanovi¢*', Zarko Krneti¢!, Vladimir Vraéari¢'

*University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia; TUniversity Clinical
Center of Vojvodina, Clinic for Gastroenterology and Hepatology, Novi Sad, Serbia

Abstract

Background/Aim. Portal vein thrombosis (PVT) in
patients with liver cirrhosis (LC) has a prevalence of 0.6—
26%. It is most commonly discovered incidentally as part of
the evaluation of LC or in the context of acute
decompensation of LC due to portal hypertension. The aim
of the study was to determine the prevalence of PVT in
patients with L.C in relation to the severity of the disease
and individual elements of portal hypertension. Methods.
A total of 326 patients treated for LC decompensation were
included in a retrospective study. Standard laboratory
analyses, abdominal ultrasonography and/or computed
tomography, and esophagogastroduodenoscopy were
performed. Results. The diameter of the portal vein (PV)
differed between patients without esophageal varices (12.2
mm) and those with large varices (13.6 mm), p = 0.026.
PVT was identified in 6.1% of patients with LC. The
patients were classified according to the Child-Pugh scoring
system, which has the A, B, and C categories used to assess
the severity of liver disease. PVT was present in 3.0% of
patients in class C and 12.0% in class B, while none of the
patients in class A had PVT (p = 0.005). PVT was present in
4.4% of patients with small varices and 16.7% with large
varices (p < 0.001). There was no difference in the presence
of PVT between the groups of patients with and without
variceal bleeding nor between groups with different degrees
of ascites. A fatal outcome occurred in 29.4% of patients,
but there was no difference between patients with and
without PVT. Conclusion. PVT is present in more
advanced stages of LC and predominantly in patients with
large esophageal varices. There was no higher prevalence of
PVT observed with the occurrence of variceal bleeding or
with the death outcome in patients with LC.
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Apstrakt

Uvod/Cilj. Tromboza vene porte (TVP) kod bolesnika
sa cirozom jetre (CJ) ima prevalenciju od 0,6-26%.
Najcesce se TVP otkriva sluc¢ajno, u sklopu evaluacije CJ,
ili u sklopu akutne dekompenzacije C] zbog portne
hipertenzije. Cilj rada bio je da se ustanovi zastupljenost
TVP kod bolesnika sa CJ u odnosu na tezinu bolesti i
pojedine elemente portne hipertenzije. Metode.
Retrospektivnim  istrazivanjem obuhvadeno je 326
bolesnika le¢enih zbog dekompenzacije CJ. Bolesnicima
su  radene standardne  laboratorijske  analize,
ultrasonografija  abdomena i/ili kompjutetizovana
tomografija abdomena i ezofagogastroduodenoskopija.
Rezultati. Dijametar vene porte (VP) razlikovao se kod
bolesnika bez variksa jednjaka (12,2 mm) i onih koji su
imali velike varikse (13,6 mm), p = 0,026. TVP je
ustanovljena kod 6,1% bolesnika sa CJ. Bolesnici su
klasifikovani u skladu sa Child-Pugh sistemom bodovanja,
kojim se tezina oboljenja jetre izrazava kategorijama A, B
1 C. TVP je bila prisutna kod 3.0% bolesnika iz kategorije
C, kod 12,0% bolesnika iz kategorije B, a nije bila
prisutna ni kod jednog bolesnika iz kategorije A (p =
0,005). TVP je bila prisutna kod 4,4% bolesnika sa malim
variksima i kod 16,7% bolesnika sa velikim variksima (p
< 0,001). Nije bilo razlike u prisustvu TVP izmedu grupa
bolesnika sa i bez variksnog krvarenja, kao ni izmedu
grupa sa razlicitim stepenom ascita. Kod 29,4% bolesnika
nastupio je smrtni ishod, ali nije bilo razlike izmedu
bolesnika sa i bez TVP. Zaklju€ak. TVP je prisutna kod
tezih stadijuma CJ i pretezno kod bolesnika sa velikim
variksima jednjaka. Nije ustanovljena veéa prevalencija
TVP povezana sa pojavom variksnog krvarenja ili
smrtnim ishodom bolesnika sa CJ.

Kljucne reci:
jednjak, variksi; hipertenzija, portalna; jetra, ciroza;
v.portae; tromboza.
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Introduction

Liver cirrhosis (LC) is a disease characterized by two
stages — the compensated and decompensated stage. Clinical
characteristics of decompensation include ascites, variceal
bleeding (VB), and overt hepatic encephalopathy *. Portal
hypertension (PH) is a clinical syndrome characterized by
increased pressure in the portal vein (PV). The values of the
hepatic venous pressure gradient > 10 mm indicate clinically
significant PH. Esophageal varices (EVs) are present in 50—
60% of patients with compensated and 85% with
decompensated LC %3,

Portal vein thrombosis (PVT) refers to thrombus
formation within the PV or its intrahepatic branches, with or
without extension to the superior mesenteric and splenic
veins. The condition is commonly incidentally diagnosed
during the evaluation of LC or, in the case of acute LC
decompensation associated with PH. It is necessary to
identify the initial site, number of affected blood vessels, and
obstruction rate and determine whether the disease is acute
or chronic %, PVT prevalence in patients with LC ranges
between 0.6% and 26%, with a yearly incidence rate of 4.6—
26% " 8 Chronic PVT is associated with complications of
PH, such as esophagogastric varices, with an increased risk
of VB, splenomegaly, and hypersplenism 79,

Although the first description of PVT dates back to
1868 !, there are still questions related to predisposing
factors, primarily whether PVT in patients with LC is
clinically significant or merely an epiphenomenon of
advanced liver disease (LD) 2.

The pathogenesis of PVT is multifactorial and
pathophysiologically related to the vertices of Virchow’s
triad (venous stasis, hypercoagulability, and endothelial
dysfunction) 3. In LC, reduced portal flow velocity (FV)
occurs as a consequence of changes in porto-collateral
circulation combined with increased PV diameter, which is
commonly seen in patients with clinically significant PH. A
decrease in portal FV to less than 15 cm/s measured by
Doppler ultrasonography (US) is a significant predictive
factor for the development of PVT & 4 Endothelial
dysfunction is commonly present in LC patients and is
associated with procedures such as sclerotherapy,
portosystemic shunt surgery, and splenectomy 5. A
rebalanced coagulation concept, a delicate balance between
procoagulant and anticoagulant factors, characterizes LC.
The existence of relative hypercoagulability in the PV and
splanchnic circulation compared to systemic circulation has
been established %18, Hyperfunction and increased platelet
aggregation potential, especially in portal circulation, can be
explained by increased stimulation by the lipopolysaccharide
derived from the leaky gut °.

PVT can be regarded as the underlying cause and
consequence of decompensated LC. The prognosis and
therapy depend on the localization, extension and
progression rate, the presence of relevant risk factors, and the
stage of chronic LD ®. US is the method of choice in the
initial evaluation of the portal venous system because it has
an accuracy of 88-98% in detecting PVT (sensitivity and
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specificity range from 80-100% in most studies). Various
techniques are employed, including 2D grey-scale US, which
displays thrombosis as isoechoic or hypoechoic material
filling the vessel either involving a part of the lumen (partial
thrombosis) or the entire lumen (complete thrombosis).
Color Doppler US, spectral Doppler (pulsed wave US), and
contrast-enhanced US improve the characterization of
thrombosis, enabling confirmation of the absence of flow in
complete PVT. Portal hemodynamics depends on whether
the thrombosis is partial or complete %, In the evaluation of
PVT, contrast-enhanced computed tomography (CT) or
magnetic resonance imaging is also applied, especially their
venous phase, to determine the extent of thrombus spread in
the branches of the PV and to detect potential complications
such as intestinal infarction 2.

Classification of PVT should be treatment-oriented and,
inter alia, include extension of thrombus and grade of
occlusion %,

PVT is currently treated similarly to any other
thrombosis with anticoagulant therapy, but the response to
this treatment is poor. Thirty to sixty percent of patients with
PVT do not achieve thrombus resolution, suggesting that the
composition of the thrombus in the PV likely differs from
that in the systemic circulation 142,

The objective of this study was to establish the
occurrence of PVT in patients with LC related to cirrhosis
severity and individual elements of PH.

Methods

A retrospective study encompassed 326 patients treated
at the Clinic for Gastroenterology and Hepatology of the
University Clinical Center of Vojvodina, Serbia for
decompensated LC from January 1, 2020, to December 31,
2022. The research was approved by the Ethics Committee
of the Clinical Center of Vojvodina (from July 28, 2023; No.
00-136).

Although PVT is common in patients with
hepatocellular carcinoma, they were not included in the
study because they represent a heterogeneous population
with different disease behaviors 2*. Likewise, the study did
not include patients with inflammation of abdominal organs
(gallbladder and biliary tree, pancreas, intestine) and those
with hematological disorders.

All patients underwent clinical examination and
laboratory analysis. The analysis of blood parameters was
performed using the hematology analyzer Sysmex XN 1000.
Biochemical analysis — wurea, creatinine, electrolytes,
aspartate  aminotransferase, alanine  aminotransferase,
alkaline phosphatase, gamma-glutamyl transferase, bilirubin,
and albumin - were performed using an automated
biochemical analyzer Abbott Alinity c, and with the original
reagents supplied by Abbott. Hemostatic parameters were
determined by the automated coagulation analyzer Sysmex
CS - 5100 and original reagents. Patients were classified
according to the Child-Pugh (C-P) scoring system, a
modification of the original Child-Turcotte score. This
scoring system is generally used to assess the severity of LD.
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Based on the degree of expression of ascites and
encephalopathy, as well as on the basis of serum values of
bilirubin, albumin, and prothrombin time (1-3 points are
assigned for each parameter), the C-P score of the patients
was calculated. The patients were classified into classes A,
B, or C. Patients in classes B and C, with higher C-P scores,
have advanced LD with an increased risk of one-year
mortality 2 2, The Model for End-Stage LD (MELD) score
(range from 6-40), which has the ability to stratify patients
with end-stage LD according to their three-month mortality,
was calculated as well. The formula for calculating the
MELD score includes serum values of bilirubin, creatinine,
and international normalized ratio (INR):

MELD = 3.8 x loge serum bilirubin (mg/dL) + 11.2 x
logeINR + 9.6 x loge serum creatinine (mg/dL) + 6.4 222,

Samsung RS 85 US system was used for the evaluation
of liver parenchyma homogeneity, liver margins, dimensions
of the hepatic lobes (right, left, and caudate), bipolar spleen
diameter, and the AP diameter of the main trunk of the PV.
Doppler US was applied to assess PV FV (main PV and the
left and right portal branches). The diameter of PV of 7-13
mm and PV FV of 20-40 cm/s were considered normal
values. Multilayer CT on the GE Revolution Evo CT scanner
enabled insight into the thrombus extension into the lienal
and superior mesenteric vein. Esophagogastroduodenoscopy
was performed by applying Fujinon EPH 4400. The presence
and size of EVs were classified into three grades — no EVs,
small EVs (less than 5 mm), and large EVs (over 5 mm).

The data obtained were analyzed using descriptive
statistics, absolute numbers and percentages, and central
tendency and dispersion measures. The 2 test was used to
analyze the differences between category parameters. The
differences between numerical values for parametric and
non-parametric data were analyzed using one-way Analysis
of Variance and the Kruskal-Wallis test, respectively,

Table 1

following up with a post hoc evaluation of the obtained
results. In all applied tests, statistical hypotheses were tested
at the level of statistical significance 95% (p < 0.05). All data
were entered into the specifically created database of the
Microsoft Excel package. Statistical analysis was performed
using the SPSS v23 software program.

Results

Patient characteristics

The majority of patients (80%) had alcoholic LC, while
one-fifth of patients had LC of other etiologies. The LC of
other etiologies included the following: autoimmune,
cholestatic, metabolic, cardiogenic, and cryptogenic. The
average C-P score was 9.9, and the MELD score was 19.3.
The average age of the patients was 59.0 years. The majority
of the patients were male. The characteristics of patients are
presented in Table 1.

Portal hypertension

Esophagogastroduodenoscopy was  performed in
276/326 (84.7%) patients. EVs were not detected in 48/276
(17.4%) patients, whereas small and large EVs were
identified in 163/276 (59.1%) and 65/276 (23.6%) patients,
respectively.

Of 228 patients with EVs, VB was endoscopically
confirmed in 59 (25.9%) patients. In the group with
established varicosity, there were no differences in bleeding
incidence associated with the LC etiology [27% vs. 20.9%,
x%=0.676, degree of freedom (df) = 1, p = 0.411].

The average PV diameter was 12.8 = 2.5 mm (range 9-
25 mm). Portal venous FV was measured in 24/296 (8.1%)
patients, and it was 14.7 + 6.3 cm/s (range 2-28 cm/s). PV

Demographic and laboratory characteristics of patients

Characteristics

Values

Males

Age, years

Liver cirrhosis etiology
alcohol
autoimmune
cholestatic
metabolic
cardiogenic
cryptogenic

Child-Pugh score

MELD score

Albumin (g/L) (RR 34-52)

Prothrombin time (INR) (RR 0.83-1.30)
Bilirubin total (umol/L) (RR 3.0-21.0)
Creatinine (umol/L) (RR 49-115)
Sodium (mmol/L) (RR 135-150)
Platelets (x10%L) (RR 140-400)

233 (71.5)
59.0+10.8

260 (79.8)
14 (4.3)
19 (5.8)
4(1.2)
7(2.1)

22 (6.7)
9.9+22
193+7.7
273+5.3
15+05

54.2 (92.2) t
90.0 (67.0) t
136.5+5.8
127.5 (104.8) t

MELD - Model for

End-Stage

Liver Disease;

RR - reference range; INR - international normalized
ratio. Categorical variables are presented as numbers
(percentage) and continuous variables as mean =+
standard deviation or median with interquartile range

where indicated with t.
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diameter in patients without EVs was 12.2 + 1.9 mm, with
small EVs, the diameter was 12.9 + 2.4 mm, and in those
with large EVs, it was 13.6 + 3.5 mm, p = 0.035. Post hoc
analysis revealed significant differences in the PV diameter
between patients without EVs and those with large EVs (p =
0.026). The results are presented in Figure 1.

We established the differences in the spleen diameter
between patients with large EVs (15.0 + 3.3 cm) and those
without EVs (13.2 + 3.1 cm) or with small EVs (13.6 £ 2.3
cm); p = 0.003 and p = 0.004, respectively. The results are
displayed in Figure 2.

The average platelet count in patients without EVs was
168.5 + 107.4 x10%L, compared to 144.9 + 83.5 x10%L in
patients with small EVs and 136.0 + 83.7 x10%L in those
with large EVs. The difference was not statistically
significant (p = 0.216).

Of the 296/326 patients who underwent abdominal
inspection by visualization methods as a part of the standard
evaluation of LC, 198 (66.9%) manifested with large ascites
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Fig. 1 — The average portal vein (PV) diameter related
to the presence and grade of esophageal varices (EVSs).
Results are presented as the mean value with 95%
confidence interval. *p < 0.05.

PV trunk +
both branches
8/18 (44.4%)

o

volume, and 40 (13.5%) had moderate-volume ascites. In
contrast, ascites was not detected in 58 (19.6%) patients.

Portal vein thrombosis

The standard evaluation included abdominal US, CT,
and, in some cases, magnetic resonance imaging
examination in 90.8% of patients. Abdominal examination
revealed PVT in 18/298 (6.1%) patients, by using the
abdominal Doppler US in 7/18 (38.9%) by using Doppler US
and in 11/18 (61.1%) patients by using CT. Occlusive PVT
was diagnosed in 6/18 (33.3%) and non-occlusive in 12/18
(66.7%) patients. Of the 18 patients with PVT, single-branch
and main-trunk thrombosis were established in three and four
patients, respectively. Three patients had a main trunk and
single-branch thrombosis, while eight manifested with the
main trunk TVP and both right and left hepatic branches
(Figure 3). Thrombus extension into the superior mesenteric
and splenic vein was observed in 1/18 (5.6%) patient.
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Fig. 2 — The average spleen size related to the presence
and grade of esophageal varices (EVs).
Results are presented as the mean value with 95%
confidence interval. *p < 0.05.

one branch
3/18 (16.7%)

PV trunk
4/18 (22.2%)

PV trunk + one branch
3/18 (16.7%)

Fig. 3 — The distribution of thrombus extension
into the portal vein (PV) and its hepatic branches.
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Fig. 4 — Median platelet values related to the presence
of portal vein thrombosis (PVT).
Results are presented as the mean value with 95%
confidence interval; ns — non-significant.

PVT was diagnosed in 12/236 (5.1%) patients with
alcoholic LC and 6/60 (10.0%) of those with other LC types.
The difference was not statistically significant (y2 = 2.02,
df =1, p = 0.155).

In 296 patients who underwent abdominal inspection
by visualization methods, thrombosis was established in
5/168 (3.0%) patients with C-P class C and 13/108 (12.0%)
patients with C-P class B, whereas none (0/20) of the C-P
class A patients had thrombosis (2 = 10.7, df = 2,
p = 0.005).

Mann-Whitney U test revealed statistically significantly
lower PT INR (1.3 vs. 1.56, p = 0.007) and total bilirubin
(50.5 pmol/L vs. 104.1 pmol/L, p = 0.009) values in the
group with PVT vs. group without PVT, respectively,
whereas albumin values did not differ (p = 0.619).

Median platelet values did not differ between the PVT
and no PVT group (1435 x10%L vs. 128.0 x109%L,
respectively; p = 0.45) (Figure 4).

PV diameter did not differ significantly between PVT
and no PVT group (median 11 mm vs. 12 mm, respectively;
p =0.77) (Figure 5).

We established the differences in PVT prevalence
among our patient population depending on the EV grade
(x? = 14.0, df = 2, p < 0.001). PVT was established in
2/45 (4.4%) patients without EVs, 4/150 (2.7%) patients
with small EVs, and 9/54 (16.7%) patients with large
EVs.

There were no differences in PVT prevalence between
the groups with or without VB (2 = 0.151, df = 1, p = 0.698)
or groups with different ascites grades (y2 = 3.19, df = 2,
p = 0.203).

Lethal outcomes during the hospitalization period
occurred in 96/326 (29.4%) patients, and there were no
differences in the mortality rate of patients with or without
PVT (16.7% vs. 29.2%, x2 = 1.31, df = 1, p = 0.252).

Fig. 5 — The average portal vein (PV) diameter related
to the presence and grade of PV thrombosis (PVT).
Results are presented as the mean value with 95%
confidence interval; ns — non-significant.

Discussion
Patient characteristics and portal vein thrombosis

This investigation included a retrospective analysis of
326 patients treated for LC to establish the incidence of PVT
and its potential association with LD characteristics and
individual elements of PH. The majority of patients were
males and had LC of alcoholic etiology. PVT was confirmed
in 6.1% of patients. PVT was present in 3.0% of patients
with C-P class C and 12.0% with C-P class B. However,
none of the patients with C-P class A had PVT. There were
no differences between PVT prevalence in patients with
alcoholic LC and those with LC of other etiologies. The
investigation did not include the analysis of beta-blocker
administration or previous endoscopic treatment of EVs.
Yerdel et al. * established that male gender, treatment for
PH, C-P class C, and alcoholic LD were associated with
PVT. According to the PVT etiology, some studies reported
alcoholic and post-viral cirrhosis as the most common causes
of PVT; however, other investigations did not establish any
association between LC etiology and PVT 3.

According to the data from the literature, the PVT
prevalence in LC and PH ranges from 0.6% to 15.8% and
increases with cirrhosis grade. It is most commonly
classified as C-P class B or C. In compensated LC, the
incidence rate is below 1%, corresponding with our
investigation 3 %2, The results of an Italian multicenter
prospective study involving 753 patients with chronic LD
found a prevalence of PVT in 17% of patients. Cirrhotic
patients with PVT were older, but no difference in the
etiology of LC was observed. Cirrhotic patients with PVT
exhibited a more advanced and decompensated disease, and
the presence of ascites and encephalopathy was more
frequently observed *. Dong et al. * did not confirm the
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importance of the C-P score for developing PVT. That can
be due to the fact that most of the participants were C-P
class A, with average C-P scores of 6.6 and 5.8 in the PVT
and non-PVT groups, respectively. Conversely, most
patients in our study were C-P class B or C.

In our study, the survival rate was 70.6%. The
mortality rate was not associated with the presence or
absence of PVT. Likewise, Dong et al. ** did not establish
any influence of PVT on the survival rate in patients with
LC. Luca et al. ® reported spontaneous improvement of
partial PVT in 45% of patients with LC, as well as the lack
of association between partial PVT progression and clinical
outcome of the disease, consistent with the severity of the
LC. A prospective study by Nery et al. 3 established an
association between PVT development and severity of LD
at baseline; however, it does not follow a recent
progression of LD. There is no evidence that the
development of PVT is responsible for the further
progression of LD. Borjas-Almaguer et al. *” reported that
the presence of PVT itself does not lead to a worse
prognosis of LC. It could be just an epiphenomenon and
not a marker of advanced cirrhosis. The authors indicated
the MELD score as the most reliable predictor for clinical
outcome. Stine et al. *® conducted a meta-analysis,
establishing an increased risk for ascites and mortality in
PVT patients; however, the authors emphasized that the
data were insufficient to determine the effects of other
decompensation markers, such as VB or hepatic
encephalopathy. After conducting a systematic review of
the literature, Qi et al. % concluded that heterogeneity in
data reporting did not allow conclusions to be drawn about
PVT consequences on LC outcomes. Our study did not
reveal any differences in the prevalence of PVT between
the patients with or without VB or groups with different
ascites grades.

Most authors agree that PVT in LC patients has a
minor influence on the course of LD, except in those with
PVT after liver transplantation, which is associated with
increased graft failure, morbidity, and mortality rates %3,
Our study revealed the presence of occlusive and non-
occlusive PVT in 33.3% and 66.7% of patients,
respectively. Non-occlusive PVT most commonly has an
asymptomatic course with a spontaneous recanalization in
about 70% of cases, which may be attributed to the
improvement of liver function 344,

Portal vein characteristics and EVs, spleen diameter,
and platelet count

EVs are a characteristic of PH. EVs can be classified
as small or large, with or without red color signs . In our
study, EVs were diagnosed in 82.6% of patients. Singh et
al.*® investigated the correlation between EVs and PV
diameter, reporting an EV prevalence of 78%. Endoscopic
examination confirmed the VB in 25.9% of our patients
with LC, which corresponds with the data from the
literature, reporting prevalence rates ranging from 25 to
40% #. PVT was more common in patients with large EVs
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compared to those with small EVs and those without EVs.
Our investigation did not reveal any association between
the presence of PVT and VB, which is contrary to the
results of D’Amico et al. *6. Our study established the
differences in the PV diameter between patients without
EVs and those with large EVs. Rani et al. *° have compared
the PV diameter with the occurrence of EVs in patients
with LC and PH. The authors reported a PV diameter of
11.1 £ 0.8 mm in patients without EVs and 13.1 £ 2.1 mm
in those with EVs (p < 0.001), which corresponds with the
results of our investigation. We established the differences
in spleen diameters between patients without EVs or small
EVs and those with large EVs. This result is consistent with
the report of Rani et al. *°, who reported spleen diameters of
140 £ 1.1 cm and 15.2 £ 1.4 cm (p < 0.01) in patients
without and with EVs, respectively.

Similar results were reported by Gyawali and
Acharya *, who concluded that US measurement of the PV
and spleen diameter is recommendable as a non-invasive
predictor of esophagogastric varices in LC patients.

In our study, there was no statistically significant
difference in the number of platelets among patients in
relation to the presence of EVs. Conversely, Rani et al. *°
reported the platelet counts in patients without EVs and
those with EVs of 158.6 + 31.9 x10%L and 114.6 + 54.0
x10%/L, respectively, p < 0.001. Bhattarai et al. 5! detected
sensitivities of 92.7% and 94.5%, while specificities for the
presence of EVs were 90% and 75%, and the cut-off values
for PV diameter and spleen size were 12.3 mm and 13.9
cm, respectively. The platelet count cut-off point < 144
x10%/L had 87.9% sensitivity. High specificity has also
been established for serum albumin at a cut-off point of
25.5 g/L. The authors concluded that these parameters can
be recommended as non-invasive predictors for gastro-
esophageal varices in LC patients. The study of Mandal et
al. %2 established a direct correlation between EV rate and
PV diameter and spleen size (r = 0.707 and r = 0.467,
respectively). In higher-grade EVs, the average PV
diameter was 14.4 £ 0.9 mm, and the spleen diameter was
15.4 + 2.1 cm. Schepis et al. 5 reported an association
between PV diameter of 13 mm and higher-grade EVs,
which corresponds with our investigation. Our results
correspond with the study of Uppalapati and Lokesh % who
reported that a PV diameter at a cut-off value above 13 mm
had a strong significant relationship (p < 0.01) with the
presence of EVs (sensitivity of 100%, specificity of 90%,
and positive predictive value of 95.2%). Singh et al. %
reported an association between the grade of EVs and
increased spleen diameter (the mean spleen size of the
patients with grade | EVs was 12.1 + 0.7 cm, grade 1l EVs
was 14.3 £ 0.9 cm, grade Il EVs was 16.4 + 1.1 cm, and
with grade IV EVs was 19.1 + 1.2 cm), as well as the
increased PV diameter (grade I, 11, Ill, and IV where the
corresponding EVs were 13.2 £ 0.6 mm, 14.6 £ 0.6 mm,
16.4 £ 0.7 mm, and 19.0 + 1.0 mm, respectively). These
results are consistent with the findings in our study. Dong
et al. * published a study confirming a positive association
between PV diameter and PVT in patients with LC. The
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average PV diameter in patients with PVT was 14.0 £ 3.0
mm and 10.8 £ 1.1 mm in non-PVT patients. The authors
reported that the PV diameter cut-off value with predictive
capacity for PVT development was > 12,5 mm and
suggested that B-type US should be considered a potential
initial diagnostic method. The authors also identified the
portal flow, platelet count, and D-dimer as potential risk
factors for PVT development. PV diameter proved to be the
most predictive factor for developing PVT (odds ratio:
3.96; area under the receiver operating characteristic
curve =0.88, p <0.01).

Unlike Dong et al. 3, other authors found a lower
platelet count in patients with PVT compared to patients
without PVT %% 57, In our study, no statistically significant
difference was found in platelet count between patients who
had and those who did not have PVT. Such a result was also
obtained by Maruyama et al. %8, Platelet count and function
are altered in vivo in patients with chronic LD. A complex
approach is essential to quantify the real-time platelet
function to monitor the unstable counterbalancing between
hyperaggregable and hypoaggregable states *. In the
conducted research, no significant difference was found in
the diameter of the PV between patients who had and those
who did not have PVT. However, an established difference
in the diameter of the PV between patients with large varices
and patients without varices could have prognostic
significance in assessing the course and degree of severity of
LC. Bhattarai et al. 5 found a significantly larger PV
diameter in the group of patients with varices compared to
patients without varices, as well as a significant association
between the Child-Pugh class and the presence of varices.
They also reported that the risk for VB in patients of C-P
class C was 1.43 times higher than in class B.

Limitations of our study

This study has some limitations. First of all, the data are
retrospective. Secondly, PVT was not categorized into acute
or chronic forms. Chronic PVT is characterized by the
development of venous collaterals known as portal
cavernoma. However, PH and potential pre-existing
collaterals associated with LC often cause difficulties
differentiating between acute and chronic PVT. Moreover,
the analysis of therapeutic modalities before and after
establishing the diagnosis of PVT was not performed.
Finally, the investigation did not include the analysis of beta-
blocker administration or previous endoscopic treatment of
EVs (this was not the objective of this investigation).
Therefore, further prospective studies, including the
abovementioned data, are necessary.

Conclusion

Among patients with LC, PVT was diagnosed in the
severe stages of the disease (C-P classes B and C). However,
there were no differences in the mortality rates in patients
with and without PVT. There is a significant difference in
the PV diameter between patients without EVs and those
with large EVs. PVT is more frequent in patients with large
EVs than in those with small EVs and no EVs, even though
the existing PVT was not associated with the presence or
absence of VB. Esophagogastroduodenoscopy is required in
patients with PVT. On the other hand, Doppler US and/or
abdominal CT are indicated in patients with large EVs and
those of C-P classes B and C. In patients with LC, it is
always necessary to consider thrombosis, not only
hemorrhagic conditions.
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