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Background: Portal hypertension occurs when the portal venous pressure exceeds 10mm Hg. 
Whatever the primary cause, the consequences of portal hypertension are similar. Liver 
cirrhosis is the commonest cause of portal hypertension. Because of its accessibility, lack of 
ionizing radiation and rapid assessment, sonography plays a major role in the assessment of 
portal hypertension. Even if the additional use of color and spectral Doppler improves the 
assessment of patients suspected of having portal hypertension, gray scale assessment of portal 
vein diameter is corner stone in the initial evaluation. Knowing the normal portal venous 
dimension in a specified population is so crucial.  
Methods: This is a prospective cross-sectional study done at Tikur Anbessa Specialized Hospital 
to sonographically determine the normal portal vein diameter. Data was collected from 502 
patients on consecutive bases from May – September 2010. This includes 190 males and 312 
females.  
Results: The mean portal vein diameter was 7.9 + 2mm with an increase in diameter with 
increase in age of the subject. Our study also revealed 21.5% increase in portal vein diameter 
with the phases of inspiration.  
Conclusion: This study has comparable results with studies done elsewhere so that it can be 
used as a baseline for future population based studies and clinical decision making.  
 
Introduction  

Portal hypertension is defined as an increase in portal venous pressure which results in impendence of 
blood flow through the vein into the hepatic circulation. It exists when the portal venous pressure is 
above 10mmHg or the hepatic venous gradient is more than 5 mmHg1. Subsequently there is 
development of portosystemic collateral shunts which diverts blood away from the liver. Cirrhosis is 
the most common cause of portal hypertension but it can also be present in the absence of cirrhosis, a 
condition referred to as "noncirrhotic portal hypertension". As a general rule, the clinical 
consequences of portal hypertension are similar regardless of the cause or site of obstruction; these 
are the formation of gastro-esophageal varices, ascites, and splenomegaly. 
 
Sonography, in addition of being nonionizing, its accessibility, noninvasiveness, portable nature, 
reliability, low cost and also its ability of rapidly accomplishment2, makes it a good diagnostic tool 
which plays a great role in the diagnosis and follow up of patients with portal HTN. It can also 
suggest the possible cause too. Even if duplex sonography assessment of the portal vein has the added 
advantage of assessing also the flow rate3,4, gray scale measurement of the portal vein diameter is the 
corner stone and also has a reasonable accuracy in diagnosing patients suspected of having portal 
hypertension5,6. In countries like ours where there is no local standards for most of the measurements 
made during sonography, this will serve as a baseline for local reference use of portal vein diameter 
measurement. Dilatation of portal vein or increase in diameter of portal vein was also the only criteria 
by gray scale ultrasound to detect portal hypertension but it was found to be  less sensitive and 
specific than diagnosis of portal hypertension by caliber change with respiration7.   

Subjects and Methods 

A cross-sectional prospective study conducted in Tikur Anbessa Specialized Hospital, Addis Ababa, 
from May- Sept 2010. The study subjects were all Ethiopian patients with no age restriction who 
came to the radiology department of the hospital.  Data was collected by consecutive method during 
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the period allocated. Source populations included all patients who were sent to the department of 
radiology for abdominal ultrasound examinations during the study period (May- Sept 2010). Patients 
who had fasted for at least six hours and those who were cooperative were included in the study. 
Patients having the clinical diagnosis or sonographic features suggesting of presence of hepatobiliary 
disease, those having hepatobiliary surgery or recent surgery for other reasons were excluded from the 
study. This includes a total of 502 study subjects. 
 
A radiologist obtained measurements using an Aloka SSD 3.5MHZ convex probe. Before specific 
measurement of the portal vein diameter was performed, routine scanning was done to check for the 
sonographic exclusion criterias. The patient was scanned in supine and right anterior oblique position 
with the transducer in the oblique position in the RUQ of the abdomen. Measurement of the portal 
vein diameter was taken in quiet respiration at the hilum of the liver just before bifurcation into right 
and left. The diameter was taken by putting the two cursors in the internal wall of the portal vein; the 
wall of the portal vein was excluded from the measurement. Supervision was made during the data 
collection by the principal investigators to assure the data quality. 
 
We first did a routine scan of the patient and if no exclusion criteria we took the portal vein 
measurement. The collected data were checked for completeness and cleaned.  Statistical Package for 
Social Sciences for window (SPSS) version 16 was used to enter and analyze the data. The mean 
portal vein diameter was calculated and the portal vein diameter was cross tabulated with the age of 
the patient. 
 
Permission to conduct the research was given from the department of radiology. Code number rather 
than patients name was used for data collection. Patients were scanned to get the routine sonographic 
examination service, and as part of the scanning process portal vein measurements were made.   
 
Results 

A total of 502 patients were included in the study and out of these 312 (62.2%) were females and the 
rest 190 (37.8%) were males. Patients’ ages ranged between 5 to 85years with a mean of 39.6 + 
1.5years. The mean portal vein diameter during quiet respiration was 7.9 + 2mm. The mean increase 
in diameter with inspiration being 21.5% (Table 2). The difference in the mean diameter in males and 
females is not statistically significant. The mean portal vein diameter increases with the age of the 
patient (Figure 1)  

 
 

Figure 1. Mean Portal Vein Diameter vs Age of Study Subjects 
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Table 1. Age distribution of study subjects 
 

  
Frequency Percent 

Valid <10 5 1.0 

11-20 39 7.8 

21-30 126 25.1 

31-40 129 25.7 

41-50 80 15.9 

51-60 78 15.5 

61-70 33 6.6 

>70 12 2.4 

Total 502 100.0 

 
Table 2: Mean Portal Vein Diameter in Females and Males 
 

Sex           No Mean diameter Mean increase in diameter 
during inspiration 

Females 312 9.8cm 22.6% 
Males 190 10.4cm 19.8% 

 
Discussion   

Real time sonography is the most accurate and reliable method of assessing the portal vein diameter. 
With the introduction of color duplex imaging less emphasis was given on the gray scale PV diameter 
measurement. Even those earlier studies which dealt with PV diameter measurements come out with 
variable values7,8,9 which necessitate the need for establishing a local standard values. 
 
Our study revealed the mean portal vein diameter in our setting to be 10.0+1.8cm (range 8.2 to 11.8) 
with a 21.5% reduction with the phases of respiration. Since portal vein diameter measurement has 
different values and among different age groups too10,11, values which are done in local settings 
should be taken. Normally the PV diameter increases with inspiration. The increase in diameter in 
most studies is more than 20 % 12,13,14 also true in this study. With the development of portal HTN 
there is a progressive loss of variation with phases of respiration. The accuracy of diagnosing portal 
HTN if the increase in diameter is less than 20 % is 90% 14. 
  
This should also be utilized rather than using only an absolute diameter measurement because in the 
late phases of the portal hypertension, the diameter measurement may not be reliable due to the 
development of porto-systemic shunts which deflates the pressure in the portal vein.  Even if there is 
an increase in size of the portal vein diameter with that of age15 which is also true in this study, no 
statistically significant difference is seen in ours and in most other studies15 ,16.  
 
This study, being the first of its type in the country, shows that the mean portal vein diameter in 
Ethiopian population to be comparable with other countries, but other population based studies should 
follow to determine the cut off value of the portal vein diameter to define portal hypertension.  
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