
Gross Anatomy

Estimation of Portal Vein Diameter in co – Relation with the Age, Sex and Height 
of An Individual.

1 2 3 4
Ravi Shankar.G  Shailaja Shetty , Srinath.M.G , Roopa Kulkarni .

1,3 2,4.
Department of Anatomy, Raichur Institute of Medical Science  ,M.S.Ramaiah Medical College 

ABSTRACT

The normal diameter of portal vein at the 
level of porta hepatis varies from 7 to 
15mm.Various text books describe the 
measurement of portal vein diameter but not  its 
correlation with the physical data.As per the data 
available in literature there is only one case study 
done correlating portal vein diameter and physical 
data of the individual. Hence this sudy has been 
taken up with the criteria of ultrasonic 
measurement of portal vein diameter with its 
correlation with physical data of individual like 
age,sex and height. The study was conducted in the 
department of Radiodiagnosis, M.S. Ramaiah 
teaching hospital.500 indiviuals ( patients ) were 
selected for the study by following inclusion and 
exclusion criteria.         
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INTRODUCTION

     The portal vein begins by the convergence of 
superior mesenteric and splenic veins, behind the 
neck of pancreas and at the level of second lumbar 
vertebra.  In an adult it is about 8 cm long and lies 
anterior to inferior vena cava and posterior to the 
neck of the pancreas below and the first part of 
duodenum above.  The diameter of normal 
portavein can vary, normal being 7 to 15 mm.

As per available literature and in standard 
text books of Anatomy, Radiology and Surgery 
with regard to portal vein diameter and its 
correlation with physical data,  there is a 
correlation between portal vein diameter and 
various physical parameter like age, sex and 
height. Hence, this study has been taken up.

The main objective of this study is to study 
the portal vein diameter at the level of porta hepatis 
utrasonographically and its correlation with the 
age, sex and height of the patient. 500 patients 
visiting M S Ramaiah Hospital were selected for 
this study.

Abdominal ultrasonography of the patients

 visiting the Department of Radio diagnosis of M.S. 

Ramaiah  Hospital was done and  the diameter of 

portal vein was  measured at the level of porta 

hepatis. The height of the patient in centimeters and 

weight in kilogram were noted and the body 

surface area was calculated by using Du Boi’s 

formula.  The patients above the age of 18 years 

were included in the study, at the same time patients 

with signs and symptoms of cirrhosis of liver or 

portal hypertension, hepatobiliary or pancreatic 

disorder (congenital or acquired) were excluded in 

the study.

Master chart of all the selected parameters 
like age, sex and height.Statistical analysis was 
done before final conclusion Anatomically, it is a 
known fact that the portal vein begins by the 
convergence of Superior mesenteric and Splenic 
veins at the level of second lumbar vertebra.  In 
adults it is about 8 cm long and lies anterior to 
inferior venacava and posterior to neck of the 
pancreas.  The diameter of portal vein is variable, 

1-7, 8-14
normally ranging from 7 to 15mm .

Normal portal venous pressure is between 5 
and 10 mmHg (14 cm of H2O).  If portal venous 
pressure is more than 15 mmHg (30 cm of H2O) 

15
then it will lead to portal hypertension.

In one of the previous studies done by Claus 
Niederau in 1983, the maximum diameter of the 
portal vein was taken, and correlated with various 
physical parameters like age, sex, height, weight 
and BSA of subjects. The following statistical 
analysis definitely gives an idea that there is a 
correlation between portal vein diameter and 
physical data.  

a) Mean diameter (maximum) of the portal vein 
was 1.2 with the standard deviation of 0.2.

b) Maximum diameter of the portal vein had a 
correlation of -0.23 with the sex of individual

c) Maximum diameter of portal vein had a

correlation of +0.12 with the age of individual.

d).Maximum diameter of portal vein had a 
correlation of -0.05 with the height. of individual
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There is  limited literature available in 
Anatomy, Radiology and Surgical text books with 
regard to portal vein diameter and its correlation 
with physical data.  There is definitely a 
correlation between portal vein diameter and 
various physical parameters age, sex and  height  
of subjects as available in documented 
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literature.

There fore  the  u l t rasonograph ic  
measurement of PVD and its correlation with 
physical data like age, sex and height studied in 
South Indian population has been taken up in this 
study.

MATERIALS   AND   METHODS

Source of data Five hundred patients visiting 
Radiodiagnosis Department of  M S Ramaiah 
Memorial Hospital for ultrasound scanning of 
abdomen

Method of collection of data Abdominal 
ultrasound scanning of the patients was done and 
the diameter of portal vein was measured at the 
level of porta hepatis.

Study design  Cross sectional study.
Sample size    500.
Inclusion criteria  Individual above the age of 18 
years of either sex.

Exclusion criteria

a) Patients with cirrhosis of liver or portal 
hypertension.

b) Patients with hepatobiliary or pancreatic 
disorder (congenital or acquired).

Measurements taken ( Data collected ) 

1).The height of each individual was measured in 
centimeters.

Parameters included were:

1. Portal vein diameter (PVD),

2 Age,

3. Sex,

4. Height,

All the above parameters were measured by the 
aid of

1. Ultrasound machine,

2. Measuring Tape,

OBSERVATION

The 500 patients with the age more than

 18 years were taken for the study.

The total number male patients taken for 
study was 288 (57.6%).

The total number female patients taken for 

study were 212 (42.4%).

The height of the 500 patients taken for the study 
ranged from 145 to 180cms.

RESULTS 

Person correlation of PVD with other study 
parameter

DISCUSSION

Normally PVD varies between 7 to 15 
14  

mm. Normal portal venous pressure is between 5 
and 10 mmHg (14 cm of H2O)  If portal venous 
pressure is more than 15 mmHg (30 cm of H2O) 
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then it will lead to portal hypertension.

Not much studies have been carried out 
correlating  normal portal vein diameter and 
physical data. One  study done by Claus Niederau 
et al, in 1983 on this topic previously revealed the 
following data, Maximum diameter of the portal 
vein had a correlation of -023 with the sex 
(Male/Female).

Maximum diameter of portal vein had a 
correlation of +0.12 with the age of the individual.

Maximum diameter of portal vein had a 
correlation of -0.05 with the height of the 
individual.

In the present study 500 patients visiting 
Radiodiagnosis department M S Ramaiah 
Hospital were selected and there PVD at porta 
heptis was measured and their respective, age and 
height were recirded. After the statistical analysis 
the rsults were as follows.

Results of the present study

In Males 

Portal vein diameter had a correlation of 

0.178 with age of the patient.

Portal vein diameter had a correlation of 0.152 

with height of the patient. 

Estimation of Portal Vein Diameter in co – Relation with the Age, Sex and Height of An Individual. Gross Anatomy

Anatomica Karnataka, Vol-5, (2) Page 13-16 (2011)



15

In Females
Portal vein diameter  had a correlation of 

0.128 with age of the patient. 
Portal vein diameter had a correlation o 

f0.077 with height of the patient.

In males there is no correlation between 
PVD and age, indicating that PVD does not vary 
with the age. But, rest of the parameters( height 
and sex ) have correlation with PVD and the PVD 
varies proportionately with these parameters.  

In females there is no correlation between 
PVD and age as well as height, indicating that 
PVD does not vary with the age and height. But 
sex has a correlation with the PVD.  

Further studies have to be done to know 
the reason for PVD being not correlated to age in 
males, where as, in case of females PVD is not

correlated to age and height.

In a previous study done by Claus 
Niederau,in 1983, it is considered that PVD has a 
correlation with the physical data of individuals 
irrespective of the gender. However separate  
statistical analysis for males and females has not 
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been provided in that study.

CONCLUSION

In males

There is no correlation between the age 
and portal vein diameter indicating that the portal 
vein diameter( PVD ) does not vary with the age(r 
= 0.178 and p = 0.187).

With increase in  height   PVD  
proportionately increases (r = 0.152 and p = 
0.010), indicating the relation between these two 
variables is significantly positive in males.

In females

There is no correlation between the 
ageand portal vein diameter indicating that PVD  
does not vary with the age (r = 0.114 and p = 
0.128).

There is no correlation between the height 
and portal vein diameter indicating that PVD does 
not vary with the height(r = 0.077 and p = 0.267).

conclusion
In all cases ( including both male and female 
sexes )

With increase in age, PVD  proporionately 
increases (r = 0.169 and p is less than 0.001), 
indicating the relation between these two 
variables is significantly positive.

Final  
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Figure : Showing Ultra-Sound Image of Portal Vein.
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With increase in height,  PVD  
proporionately increases (r = 0.170 and p is less 
than 0.001), indicating the relation between these 
two variables is significantly positive.
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