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ABSTRACT 
Objective: The purpose of  study is to establish accuracy of doppler sonography in diagnosis of early cirrhosis in hepatitis C 
positive patients, which is based on portal vein velocity and resistive index considering Histopathology as a gold level standard  
Student Design: It was a cross sectional comparative study (validation study). 
Place & Duration of Study: The student was held in Radiology department of District Headquarter Teaching Hospital 
Gujranwala from 1st July 2019 to 30th June 2020. 
Materials and Methods: The calculated sample size was 50 cases of anti-HCV anti bodies positive on their blood test fulfilling 
the inclusion criteria were examined for color Doppler ultrasound to see direction and average blood flow in the portal vein. All 
these cases were undergone core biopsy of liver and histopathology carried out. The results of histopathology were taken as 
superior quality / gold standard.  
Results: Mean age of the patients was found to be 42.5 years. The frequency of the hepatitis C in the different age group 
varied. Out of the 50 about 37 patients (74%) show decrease in the portal vein velocity towards lower limits regardless no 
ultrasonic appearance of the cirrhosis and remaining 13 patients (26%), show normal velocities towards upper limits.  According 
to this study portal vein velocity in early cirrhosis is between 10-16 cm/sec and these initial cirrhotic changes confirmed on core 
liver biopsy (gold standard). Sensitivity was found to be 94.4%, specificity 78.5%, diagnostic accuracy 90.0%, both the NPV 
(negative predictive value) and PPV (positive predictive value) are high (NPV: 78.5%). 
Practical Implication: To best of our knowledge, there is very little information on this research topic in our area. The design of 
improved medical strategies to handle such situations and the improvement of their management will be made possible by the 
availability of such evidence. 
Conclusion: In our study, the maximum patients (38%) were suffering with this disease for more than 7 years but less than 9 
years. 74% patients showed a decrease in the portal vein velocity towards the lower limit, and 26% patients showed normal 
velocity towards the upper limit. 
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INTRODUCTION 
Chronic liver disease (CLD) is brought on by a prolonged 
inflammatory response in the liver as a result of several factors, 
such as viral infection (HCV/HBV), alcohol use (ALD), and obesity 
brought on by nutrition (Non-alcoholic steatohepatitis-NASH). But 
in the end, CLD causes fibrosis, cirrhosis, and a decline in liver 
function 1. So, people with CLD have an increased chance of 
having hepatocellular carcinoma 2. The pervasiveness of hepatitis 
shifts nation to nation, and now and then similarly, fluctuate in 
various areas with similar nation. According to the WHO's 
epidemiology study, Hepatitis C is uncommon (less than 1% 
prevalence) in Australia, Canada, and northern Europe, and about 
1% in countries with a medium incidence, such the USA and a 
significant chunk of Europe. Numerous countries in South-East 
Asia, Latin America, Central America, and Africa have high rates 
(>2%). Figures between 5% and 10% are frequently reported in 
these nations. 3 According to the "Burden of Disease Study" 
conducted by Hyder and Morrow in 2001, chronic liver disorders 
are the 11th most prevalent cause of impairments and the fifth 
most common cause of premature death in Pakistan 4. Portal 
hypertension and liver cirrhosis influence the flow state of the 
vessels of liver. In these conditions, Doppler ultrasound can be an 
important data on the flow statistics of the whole venous 
framework, the hepatic course and the hepatic veins. 5 Spectral 
Doppler imaging is essential to quantify the flow velocity and 
assess the hemodynamics in cirrhosis and portal hypertension. It's 
crucial to compensate for the angle to 60° or less between the 
beam and the vessel's long axis 6,7. In cirrhosis patients with 
evolving portal hypertension, the spectral waveform may represent 
changing flow in a starting transitional phase, with the both 
hepatofugal and hepatopetal flows in the similar waveform 8 The 
patients who develop severe portal hypertension flow eventually 

become hepatofugal.9,10 Different positive and negative correlating 
studies have investigated the role of Doppler sonography of liver 
disease in adults, and healthy population. 11 Histological findings 
remain the gold standard for about a decade.12  
 Despite the fact that it involves intervention and bears a 
slight risk of potential problems. Therefore, a significant clinical 
concern is use of a noninvasive technique for monitoring of 
patients with hepatitis B and C. 13 
 To the best of author's knowledge there is a lack of local 
data on doppler ultrasonography for early cirrhosis prognosis in 
hepatitis-C patients.  So, this research would provide a non-
invasive option for identifying complications of a condition that is 
rather widespread in this region. 
 

MATERIALS AND METHODS 
Study Design: It was a cross sectional comparative study 
(validation study). 
Study Setting & Duration: The student was held in Radiology 
department of District Headquarter Teaching Hospital Gujranwala 
from 1st July 2019 to 30th June 2020. 
Inclusion Criteria: Patients having range from 15 to 70 years old 
and gender from both sexes. Subjects were selected for the study 
using a non-probability consecutive sampling method.  
Exclusion Criteria: Patients with esophageal varices, portal vein 
thrombosis, and hepatocellular cancer were not included. 
Methodology: Every patient having no symptom and healthy 
adults were asked not to eat or drink 6 hours before the 
examination. Every ultrasound was done the supine position of the 
patient by using the similar ultrasound machine (Xario 200 
DOPPLER) by a well-trained radiologist utilising a 2.5–5 MHz 
transducer that is curved. Xario 200 was sustained with the right 
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arrangement for fast and arranged count of the haemodynamic 
boundaries dependent on the spectral Doppler waveform. 
 Gray-scale scanning was used to measure the size of the 
liver and examine the liver parenchyma. Following the cirrhosis's 
onset, 13 of the remaining patients (26%) exhibit normal velocities 
approaching the upper limits (Table No. 1) 
 This study determined that the portal vein velocity in early 
cirrhosis is between 10 and 16 cm per second, and the core liver 
biopsy validated these early cirrhotic alterations (gold standard). 
Table No. 2's positive predictive value (PPV) was found to be 
94.4%, Negative predictive value (NPV) was found to be 78.5%, 
specificity was found to be 78.5%, and diagnostic accuracy was 
found to be 90.0%. 
 At the porta hepatis, the angle of isonation or sonic 
interference from the nearby vessels was used to evaluate the 
hepatic artery as close to its origin as feasible. At right angles to 
the vessel's long axis, callipers were used to assess the size from 
a longitudinal view. Since no abnormal anatomy was discovered in 
the research participants, The right hepatic artery is crossed by the 
portal vein, which was examined and had its diameter and time-
averaged velocity measured. Less than 60-degree isolation angles 
between the longitudinal axis and the sound wave were used for 
evaluation. One issue of difficulty in measurement by bowel gas 
was adjusted with one or the other changing of filtering time or by 
asking the patient to come on another day. Doppler 
Ultrasonography (CDU) in assessment of Chronic viral liver 
disease has been made on the conjecture that changing of the 
liver hemodynamics because of persistent developing changes 
may in a way show histological adjustments. 
Data Analysis: SPSS 20.0 was used to conduct statistical 
analyses on the collected data. Quantitative variables like age 
have been analyzed by determining their means and standard 
deviations. Quantitative characteristics, such as gender and the 
presence or absence of Early Cirrhosis  on ultrasonography  were 
analyzed using frequency and percentage. Doppler 
ultrasonography's sensitivity, specificity, positive predictive value, 
negative predictive value, and accuracy in predicting the presence 
of Early Cirrhosis , using endoscopy as the gold standard, were 
calculated using a 2x2 frequency table. 
 

RESULTS 
This study showed that most in the patients 25 (50%) in the  
younger age group, i.e., 5 years between 32-40 years. Minimum 
number i.e., only 5 cases (10%) in the age group less than 30 
years and greater than 50 years. Mean age of the patients was 
found to be 42.5 ±4.0 years. Distribution of cases by duration of 
the hepatitis  showed 6 patients (12 %) had  hepatitis C for 3 
years. 11 patients (22%) had this disease for more than 3 years 
but less than 5 years. In our study 14 (28%) patients had this 
disease for 5 to 7 years. But our maximum patients 19(38%) had 
this disease for more than 7 years but less than 9 years. In this 
study, there were 20 patients who were women and 30 patients 
(60%) who were men. Out of fifty (n-50), 37 patients (74%) showed 
a decrease in the portal vein velocity towards lower limits 
regardless no ultrasonic appearance of the cirrhosis and remaining 
13 patients (26%) show normal velocities towards upper limits 
(Table No. 1) 
 
Table 1: Comparison of Liver core biopsy vs portal vein   n = 50 

Portal vein 
velocity (PPV) 

Liver core biopsy  
(Gold Standard) Total 

Positive Negative 

Positive 34 (TP) 3 (FP) 37 

Negative 2 (FN) 11 (TN) 13 

Total 36 14 50 

 
 According to this study, portal vein velocity in early cirrhosis 
is between 10-16 cm per/sec and these initial cirrhotic changes 
were confirmed on core liver biopsy (gold standard). Sensitivity 
was found to the 94.4%, specificity 78.5%, diagnostic accuracy 

90.0% (Table No. 2) positive predictive value (PPV) 91.2 and 
negative predictive value (NPV) 78.5%. 
 
Table 2: Sensitivity, Specificity and Accuracy of portal vein velocity in 
Hepatitis-C 

Variable Sensitivity Specificity Accuracy 

Portal Vein 
Velocity 

94.44% 78.5% 90.0% 

Sensitivity Rate = 34/36*100=94.44% 
Specificity Rate= 11/14*100 = 78.5% 
Diagnostic Accuracy = 45/50* 100=90.0% 

 

 
Figure 1: Sensitivity, Specificity and Accuracy of portal vein velocity in 
Hepatitis-C 

 

DISCUSSION 
HCV is one of the most known disease, which is present worldwide 
and is causing morbidity and mortality and resulting in burden on 
country’s budget yearly 14,15. Patients with chronic hepatitis C 
(CHC), the end result is liver fibrosis due to continuous 
inflammation induced by continuous viral load. There is increased 
risk of developing cirrhosis, hepatic carcinoma and number of 
complications due to portal hypertension 16

. 

 The left portal vein branch (LPV) and the right portal vein 
branch (RPV), which enter the left and right lobes of the liver, 
respectively, make up the portal vein system. The portal vein 
system is made up of the superior mesenteric vein (SMV) and 
superior vena cava (SV), which join to form the portal vein (PV). 
The portal vein, which supplies 70%–80% of the blood that goes 
through the liver, is the organ's principal blood channel (17).18 
Cirrhosis of the liver causes a condition called portal hypertension, 
which is a blood flow resistance.19 The bulk of cirrhosis-related 
issues, including ascites, spontaneous bacterial peritonitis, hepatic 
encephalopathy, hepatorenal syndrome, gastroesophageal 
varices, and variceal bleeding, are caused by portal 
hypertension.20 It is advised that patients with CLD undergo 
screening with ultrasonography because it can reveal details about 
the liver's texture, portal hypertension, the presence of focal liver 
lesions, and the effects of cirrhosis.21 By examining the portal vein 
and its collaterals with power and spectral Doppler, it is possible to 
diagnose clinically significant portal hypertension with a high 
degree of specificity.22,23 
 A study conducted by Nuoman Khan et al. found that there 
were total 188 individuals half (94) were cirrhotic and half (94) 
were normal .The mean ages of patents were 46.15±15.88 
years(9-83 years).The mean velocity of portal vein in cirrhosis 
patients was  10.72±1.91cm/sec and 23..36 ± 6.06 cm/sec in 
normal individuals.24 Whereas in our study, there were total 50 
patients out of 37 patients (74%) show decrease in the portal vein 
velocity towards lower limits regardless no ultrasonic appearance 
of the cirrhosis and remaining 13 patients (26%) show normal 
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velocities towards upper limits. According to this study portal vein 
velocity in early cirrhosis is between 10-16 cm/sec and these early 
cirrhotic changes confirmed on core liver biopsy (gold standard). 
Another study conducted by Mukhopadyay and Saha et al in which 
there were 180 individuals out of 100 were normal and 80 were 
cirrhosis patients. In a healthy person, the mean portal vein 
velocity was 15.5 x 4.0 cm/sec, but in a person with liver cirrhosis, 
it was 9.8 x 2.8 cm/sec.25Another study was done in 2016 by 
Maryam Riahinezhad et al. Iranian research compared children 
with liver cirrhosis and portal hypertension to a healthy control 
group using Doppler imaging. The portal vein mean velocities in 
the group of 33 children with cirrhosis were 15.03 7.3 cm/s, 16.47 
6.4 cm/s in the group of 19 controls (P = 0.51), and 11.6 4.7 cm/s 
in.26 

 

CONCLUSION 
Mean age of hepatitis C patient was 42.5 years. Liver blood flow 
changes were proportional to the duration of the disease process 
i.e., the changes in portal vein velocity increased with duration of 
the disease. In our study, the maximum patients (38%) were 
suffering with this disease for more than 7 years but less than 9 
years. 74% patients showed a decrease in the portal vein velocity 
towards the lower limit, and 26% patients showed normal velocity 
towards the upper limit. 
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