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disease (NAFLD), autoimmune liver conditions, and 
1

chronic viral hepatitis represent a few of the causes.  

It poses a diabolical challenge to global health, 

accounting for about 1.48 million deaths in 2019, 

with an alarming rise from previous years. In 

Pakistan, the burden of cirrhosis is particularly 

severe due to the high prevalence of hepatitis B and 
2,3C.  As cirrhosis advances, patients are prone to 

developing serious vascular complications, among 

which portal vein thrombosis (PVT) is of paramount 

concern. PVT involves the development of clots 

within the portal vein, which can impair hepatic 

perfusion and exacerbate portal hypertension, 
4ultimately leading to hepatic decompensation.
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ABSTRACT
Objective: To ascertain the portal vein thrombosis frequency via ultrasound in liver cirrhosis patients at the 
Combined Military Hospital, Abbottabad.
Study Design: Cross-sectional study.
Place and Duration of Study: This study was conducted at the Department of Radiology, Combined Military 

th thHospital (CMH), Abbottabad, Pakistan from 29  December 2023 to 29  June 2024.
Methods: The study utilized a sequential sampling strategy to recruit participants, excluding those with 
hepatocellular carcinoma, coagulopathies, malignancy, infections, or pregnancy. Doppler ultrasound assessed 
portal vein thrombosis, with pertinent clinical and laboratory data being recorded. Data analysis was 
performed using SPSS v25, considering P ≤ 0.05 as significant.
Results: This study involving 137 patients revealed a mean age of 43.52 ± 15.08 years. The average duration of 
liver cirrhosis was 3.9 ± 1.29 months. Patients had a mean serum albumin level of 2.31 ± 0.24 g/dL and a mean 
prothrombin time/international normalized ratio (INR) of 1.40 ± 0.11 seconds. Chronic viral hepatitis was 
identified as the leading cause of liver disease, accounting for 33.6% of cases. Other causes included non-
alcoholic fatty liver disease (NAFLD) 20.4%, autoimmune hepatitis 19.7%, and drug-induced liver injury 15.3%. 
Portal vein thrombosis was found in 17 patients (12.4%), with Grade I being the most common type, accounting 
for 4.4%, followed by Grade II and Grade III, be 3.6% & 2.9%, respectively.
Conclusion: This study demonstrates a notable prevalence of portal vein thrombosis (PVT) (12.4%) in cirrhotic 
patients, underscoring the critical role of Doppler ultrasound as a non-invasive, accessible tool for early 
detection and grading of PVT. 
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Introduction
Liver cirrhosis is a progressive, irreversible condition 

that disrupts standard hepatic architecture through 

fibrosis, regenerative nodules, and vascular 

remodeling. Alcohol abuse, nonalcoholic fatty liver 
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The occurrence of PVT in cirrhotic patients is 

multifactorial, encompassing elements of Virchow's 

triad, i.e., diminished portal venous flow due to 

fibrotic resistance, endothelial injury from chronic 

inflammation, and an altered coagulation profile 
5

fostering a hypercoagulable state.  Studies report 

that the occurrence of PVT among cirrhotic patients 

ranges between 0.6% and 15.8%, with even higher 

rates among those awaiting liver transplantation. In 

Pakistan, local estimates place the prevalence at 

approximately 15%, predominantly among patients 
3,4 with hepatitis C. Risk factors include higher Child-

Pugh class, esophageal varices, ascites, and 

increased D-dimer levels. However, many cases 
5remain clinically silent until complications arise.

In this setting, radiological imaging plays a pivotal 

role in prompt detection and management. Doppler 

ultrasound is the modality of choice for identifying 

PVT, offering a non-invasive, radiation-free, and 

widely accessible method to evaluate portal vein 

p ate n c y,  f l ow  d i re c t i o n ,  a n d  t h ro m b u s  

characteristics. With reported sensitivity and 

specificity as high as 89.3% and 95.8%, respectively, 

ultrasound provides a reliable means of early 
6

detection, even in asymptomatic patients.  

Importantly, it enables clinicians to grade PVT — 

from partial occlusion (Grade I) to complete 

thrombosis with superior mesenteric vein 

involvement (Grade IV) — which informs both 

prognosis and treatment strategies. Compared to CT 

or MRI, ultrasound offers practical advantages for 

routine surveillance, especially in resource-limited 
7,8healthcare settings.

Therapeutic decisions in cirrhotic PVT cases remain 

complex. Anticoagulation, though effective in 

promoting recanalization in acute non-cirrhotic PVT, 

carries bleeding risks in cirrhotic patients. 

Transjugular intrahepatic portosystemic shunt (TIPS) 

and Catheter-directed thrombolysis are two 

advanced interventional radiology techniques that 

are accessible but require careful patient 
9,10 

selection. In all scenarios, serial Doppler 

ultrasound plays a pivotal role both in diagnosis and 

in monitoring therapeutic outcomes and guiding 

intervention. 

To provide crucial local data to guide imaging-led 

therapy, this study aimed to determine the 

frequency and grading of PVT using ultrasound in 

patients with liver cirrhosis.

Methods
The study was conducted at the Department of 

Radiology, Combined Military Hospital (CMH), 
th

Abbottabad, Pakistan, from 29  December 2023, to 
th

29  June 2024.  The study used a sequential (non-

probability) sampling strategy to find participants.  

The sample size was determined using the WHO 

sample size calculator, assuming a 15% prevalence of 

portal vein thrombosis in cirrhotic patients, with a 

95% confidence interval and an absolute precision of 

6%.  The sample size was set at a minimum of 137 

individuals.

The criterion for inclusion comprised patients aged 

18 to 70 years, of either gender, with a confirmed 

diagnosis of liver cirrhosis as per the operational 

definition (clinical, biochemical, and sonographic 

findings). Patients were excluded if they had 

hepatocellular carcinoma, other known causes of 

PVT (e.g., inherited or acquired coagulopathies [e.g., 

paroxysmal nocturnal hemoglobinuria (PNH), 

protein C&S deficiency, Factor-V Leiden mutation], 

systemic infections, other malignancies, or were 

pregnant females. These exclusion criteria were 

applied to minimize potential confounding factors 

and avoid bias in study results.

The Institutional Ethical Review Committee of the 

hospital approved the study on 22 September 2023, 

vide letter no: CMHAtd-ETH-106-Radio-23.  After 

providing detailed information about the study and 

obtaining written informed consent, each 

participant was assigned a unique patient ID to 

maintain confidentiality. Demographic data was 

collected, including age, gender, residence, 

socioeconomic status, BMI, and address. Clinical 

history was documented with particular attention to 

duration of liver cirrhosis, Child-Pugh classification, 

and etiological factors, including viral hepatitis (HBV, 

HCV), autoimmune hepatitis, NAFLD, alcohol use, 

and others. Patients were also assessed for cirrhosis-

related complications like oesophageal varices, 

ascites, hepatic encephalopathy, spontaneous 

bacterial peritonitis, and hepatorenal syndrome.

All participants underwent ultrasound and Doppler 

evaluation of the portal vein. Examinations were 

performed by qualified radiologists using 
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standardized protocols. The presence or absence of 

PVT was documented, and if present, thrombosis 

was graded from Grade I to Grade IV based on the 

extent and degree of luminal occlusion. Additional 

investigations included HBV and HCV serology, 

prothrombin time (PT), international normalized 

ratio (INR), and serum albumin levels. All data were 

collected using a structured proforma and verified 

for completeness and accuracy before being entered 

into the analysis database.

To analyze the data, SPSS version 25 was used.  To 

summarize the data, descriptive statistics were 

employed.  Standard deviations and means were 

computed for continuous variables, including 

cirrhosis duration, age, BMI, serum albumin, and 

PT/INR.  Gender, socioeconomic position, domicile, 

cirrhosis severity (Child-Pugh class), etiology, 

complications, and the existence and grading of PVT 

were among the categorical factors for which 

frequencies and percentages were calculated. PVT 

status was stratified by gender, age, BMI, residence, 

socioeconomic status, cirrhosis duration, and 

severity to assess potential associations. Chi-square 

tests were applied, followed by stratification, and a 

P-value of ≤ 0.05 was considered to be statistically 

significant.

Results
One hundred thirty-seven patients with liver 

cirrhosis in total were included in this study. The 

mean age of participants was 43.52 ± 15.08 years, 

and the mean body mass index (BMI) was 23.07 ± 

2.53 kg/m². The average duration of liver cirrhosis 

was 3.9 ± 1.29 months, with a mean serum albumin 

level of 2.31 ± 0.24 g/dL and a mean prothrombin 

time/INR of 1.40 ± 0.11 seconds. These variables are 

depicted below in Table 1. 

In terms of age distribution, 36.5% of patients were 

between 18 and 35 years, 29.9% were aged 36 and 50 

years, and 33.6% were in the 51–70-year age group. 

Male patients comprised the majority (63.5%), while 

females accounted for 36.5%. Regarding place of 

residence, 55.5% were from urban areas and 44.5% 
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were from rural settings. The majority (56.2%) 

belonged to the middle socioeconomic class, 

followed by 28.5% in the low-income group and 

15.3% in the high-income category. Table 2 provides 

detailed demographics.

Table 3 describes the severity of liver cirrhosis based 

on the Child-Pugh classification. According to it, 

39.4% of patients had Class A cirrhosis, 42.3% had 

Class B, and 18.2% had Class C. The leading etiology 

was chronic viral hepatitis (33.6%), followed by 

NAFLD (20.4%), autoimmune hepatitis (19.7%), 

drug-induced liver injury (15.3%), toxins (6.6%), and 

alcoholic liver disease (4.4%), depicted via a pie 

graph in Figure.1.

Fig.1: Etiology of Liver Cirrhosis by Percentage (%)

Among cirrhosis-related complications, esophageal 

varices were present in 21 (15.3%), ascites in 12 

(8.8%), hepatic encephalopathy in 10 (7.3%), 

spontaneous bacterial peritonitis in 9 (6.6%), and 

hepatorenal syndrome in 8 (5.8%) of patients, shown 

in Figure.2.

Table 4 shows that the overall frequency of portal 

vein thrombosis (PVT) was 12.4% (n = 17). Grading of 

PVT revealed that Grade I was the most common, 

observed in 4.4% of patients, followed by Grade II 

(3.6%), Grade III (2.9%), and Grade IV (1.5%) (Table 

5).

Fig.2: Complications of Liver Cirrhosis by Frequency 
(N=137)
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Table 6 demonstrates the chi-square analysis, which 

was applied to examine the relationship between the 

presence of portal vein thrombosis (PVT) and various 

demographic and clinical factors in patients with liver 

cirrhosis. This test compared observed frequencies 

of PVT across different groups, such as gender, age, 

residence, socioeconomic status, and Child-Pugh 

class. The results showed no significant association 

between PVT and most demographic factors (P > 

0.05), indicating that age, gender, and social 

background did not influence PVT occurrence. 

However, a significant association was observed with 

Child-Pugh class (χ² = 6.95, P = 0.03), suggesting that 

PVT was more common in patients with advanced 

liver disease. This implies that disease severity plays 

a key role in the development of PVT, while other 

factors have a limited statistical impact.

Discussion
The main purpose of the current study was to 

determine the frequency of portal vein thrombosis 

(PVT) via Doppler ultrasound in patients with liver 

cirrhosis. Despite large number of studies that have 

already been conducted locally and other regions of 

the world regarding PVT frequency, our study, unlike 

many, excluded patients who had developed 

Hepatocellular carcinoma or any coagulopathy. 

Therefore, this study was carried out to add to the 

existing literature as the data was deficient, 

especially in the KPK region. It had been shown in 

one of the bibliometric and visualized studies that 

the USA is a major contributor in studies regarding 
11

PVT prevalence in cirrhosis and HCC.  13.7% 

cirrhotic patients in our study had portal vein 

thrombosis (PVT) detected on Doppler ultrasound. 

These results were comparable to one of the studies 

done in Pakistan, in which around 15% had PVT.  Also, 

as in the current study, the most frequent cause was 
12 found to be Hepatitis C.  In another study carried 

out in the region of Punjab, Pakistan , there was a 

significant prevalence ( 29%)  of PVT among patients 
13of HCC secondary to cirrhosis.  Similarly, one of the 

major studies was conducted at Agha Khan 

University Hospital for a duration  of around 2 years, 

which demonstrated that there was a 24 % 

prevalence of PVT in early cirrhosis and  increased to 

31% in HCC, highlighting the importance of regular 

follow-up screening of cirrhotic patients to diagnose 
14

PVT.  

A systematic review with meta-analysis was 

conducted on around 26 studies (1441 patients) and 

found a 24 % prevalence of PVT in cirrhosis. These 

results were also comparable to our study as being 
15 statistically significant.  We couldn't find the leading 

cause of PVT in cirrhotic patients; however, one of 
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studies demonstrated that metabolic disorders, 

especially increased BMI and impaired glucose 

tolerance, are more likely to be the cause of rapid 
16 

development of PVT in cirrhotic patients. One of the 

research works done in India showed results 

comparable to our population, i.e 17.2% PVT 
17

prevalence using Doppler USG.

Our study demonstrated a significant risk of 

esophageal bleed secondary to varices in 15.3% 

patients with portal vein thrombosis. The results 

were comparable to one of the large-scale studies 

carried out for the management of esophageal 
18varices in Portal venous thrombosis.  Another study 

was done in a tertiary care hospital KPK which 

demonstrated significantly increased risk of 

esophageal varices and bleed (84%) in portal venous 
19thrombosis with higher prevalance among males.  

This was in contrast to our study where esophageal 

varices were indeed the most typical complication, 

but the prevalance was only 15%. Such results can be 

justified by the fact that we selected asymptomatic 

patients who were diagnosed via Doppler ultrasound 

as a screening test. At the same time, the other study 

had a mixed patient pool with the majority of 

symptomatic individuals. 

Literature showed that a study demonstrated the 

frequency of PVT as low as 8 % in a larger 
20 

population. These results, in contrast to our study, 

were likely due to the inclusion of NAFLD patients, 

while our sample population was mostly cirrhotic, 

which was a more severe complication.

Another study done on a cohort of 928 individuals 

revealed a similar magnitude of PVT as ours, i.e, 

17.4%, which was slightly higher; however, this could 

be due to the inclusion of a mixed sample 

population, or they might have detected PVT more 
21,22rigorously beyond Doppler.

In a nutshell, overall, the prevalence of portal vein 

thrombosis in our study was lower than in more 

recent studies. This might be attributable to our 

sample selection criteria that included quite an 

asymptomatic and low-risk population. Also, we 

exclusively used Doppler ultrasound for the 

detection of PVT in contrast to other studies, which 

also utilized advanced imaging techniques like 

CT/MRI.
This study has several limitations. The sample size of 

137 patients from a single center may limit the 
generalizability of the findings to broader 
populations. Additionally, the cross-sectional design 
limits our ability to determine causal relationships 
between cirrhosis severity and the development of 
portal vein thrombosis. While imaging is a valuable 
diagnostic tool, it may lead to the underdetection of 
subclinical thrombi. Furthermore, factors such as 
variations in anticoagulation practices, cirrhosis 
etiology, and the presence of hepatocellular 
carcinoma were not fully controlled, potentially 
affecting the observed outcomes.

Conclusion
This study demonstrates a notable prevalence of 
portal vein thrombosis (PVT) (12.4%) in cirrhotic 
patients, underscoring the critical role of Doppler 
ultrasound as a non-invasive, accessible tool for early 
detection and grading of PVT. The occurrence of PVT 
across all Child-Pugh classes, without significant 
associations with demographic or clinical factors, 
supports routine ultrasound surveillance in cirrhosis 
regardless of severity. These findings advocate for 
integrating Doppler imaging into standard cirrhosis 
care, particularly in resource-limited settings, to 
enhance r isk stratif ication, guide t imely 
management, and ultimately improve patient 
outcomes.
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