
mean portal vein diameter was very important in 
human system. This study has established 
baseline values for normal range of portal vein 
diameter in apparently healthy adults in a 
Multan population to be 12.38+1.371 mm.
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Introduction:
PV is formed Subsequent to the neck of pancreas 
by the union of superior mesenteric vein and 
splenic vein at the level of L2. PV ascends 
obliquely to the right in free margin of lesser 
omentum, passing behind superior part of 
duodenum hepatic artery, CBD, and anterior to 
the inferior vena cava. PV enters from the right 
side of portal hepatic where it splits into right 
and left branches. Its trunk is 5-8 cm in length and 
its normal diameter is between 9mm-13mm 
portal vein is responsible for 70-80% of liver's 
blood supply the remaining 20-30% of blood is 
supplied by hepatic artery. The portal ow and 
diameter varies with age of the patient, gender 
and weight. These parameters are also affected in 
the various pathological conditions, such as, 
portal hypertension which leads to liver disease, 
compression of portal vein, congestive cardiac 
failure, constrictive pericarditis, congenital 
anomalies, thrombosis, trauma, and neoplastic 

1
abnormalities etc.
The art of scanning demands a lot from the 
sonographer, it includes the extraordinary skill 
of hand-eye coordination, the capability to 
describe two dimensional information into three 
dimensional layout, and a detailed consideration 
of anatomy, physiology, pathology, equipment, 
a r t i f a c t  p r o d u c t i o n  a n d  t r a n s d u c e r 
characteristic. Sonologist should also be aware of 
how Doppler technique, color ow mapping and 
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Abstract:
Portal Vein (PV) is a type of blood vessel that 
takes blood from gestational tract, gallbladder, 
pancreas and spleen to the liver. The liver 
receives its blood through PV. Portal vein 
ascends obliquely to the right in permitted 
margin of small omentum, originating behind 
the back of Pancreas.

Objective:
To access the main Portal Vein by Doppler 
u l t rasound among apparent ly  normal 
population in district Multan. 

Methods:
The descriptive cross-sectional study was 
conducted at Tariq Ultrasound Center Multan. 
Samples were chosen by convenient sampling 
technique. Total 384 healthy individuals aged 
between 20-50 were included in current study. 
Patients with known history of diseases were 
excluded from the study. GE S6 Japan, with 
convex probe was used for ultrasound scanning 
and measurements. The Doppler study was 
performed by using duplex and triplex features. 
A semi-structure questionnaire was used for 
data collection. SPSS Version 21 was used for 
data analysis. The mean ± S.D was calculated for 
quantitative data and percentage was calculated 
for qualitative data. 

Results:
The average age of participant's was 35.08+8.935 
years. The mean PV Diameter of patients were 
12.73+8.935 mm. The mean PSV of PV Diameter 
of patients was 30.04+5.190 mm. The mean PV 
Diameter (mm) of females was 11+0.2 and males 
were 13+1.2. There was no gender wise 
association between mean diameter of portal 
vein assessed, as p-value is greater than 0.05.

Conclusions:
It was concluded from the current study that the
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three dimensional imaging have enhanced 
modern medicine's understanding of anatomy 
and physiology as it relates to blood-ow 

2dynamics and reconstruction.
For measurement of PV diameter, the central 
portion of the cursors was xed at the echogenic 
outer wall of the vein. Hepatic Arterial (HA) 
resistance index pulsatility index (PI), peak 
systolic velocity (PSV) and end-diastolic velocity 

3(EDV) were measured at the hepatic hilum. A 
lack of overlap exists between the nding of a PV 
outward ow lasting more than 500 ms and the 

4net outward ow of the same vessel.  Doppler 
ultrasound is an essential tool for the assessment 
of portal ow and also an important instrument 
for the diagnosis of  patients with high risk for 
Acute Kidney Injury (AKI) due to cardiogenic 

5, 6
venous congestion.
Prior Transarterial Chemoembolization (TACE) 
the determination of PV ow may be helpful in 
borderline cases considered for TACE. 
Retrograde PV ow alone was insignicant 
prognostic marker, but patients advanced liver 
cirrhosis treated with (TACE) and retrograde PV 

7
ow had a minimum survival.  Increased 
resistance to portal blood ow causes portal 
hypertension which is responsible for different 
complications such as variceal bleeding and 

8
ascites.  Surgical  treatment of  variceal 
hemorrhagic complications for patients with 
schistosomal portal hypertension in our group 
c o m p r i s e d  a n  e s o p h a g o g a s t r i c 
devascularization procedure with splenectomy 

9
(EGDS).  Increased Doppler impedance and 
acceleration indices have been described in the 
hepat ic  and splenic  ar ter ies  in  porta l 
hypertension. A study conducted by Piscaglia, et 
al., reported that “splenic artery resistant index 
(RI) and the portal hypertension index [(hepatic 
artery RI×0.69) × (splenic artery RI×0.89)], have 
the maximum precision in the identication of 

10portal hypertension”.
In another study by Rokni et al., represent that 
reduction in the expected normal increase in the 
diameter of portal and splenic veins, in response 
to deep inspiration have high sensitivity and 

specicity for diagnosis of cirrhosis, regardless 
11

of the portal pressure.  The HA and PV 
parameters, can not only be used to detect portal 
hypertension, but also can be used to evaluate 
the hemodynamic changes in alcoholic patients. 
Cosar, et al., compared 30 alcoholic patients 
having no signs of hepatic damage and 30 control 
subjects. PV cross-sectional area was greater in 
alcoholic patients than the healthy control group 
(P value, 0.0012). PV velocity (P value, 0.0001), 
HA peak systolic velocity (PSV), (P value, 0.0005) 
and end-diastolic velocity (EDV), (P value, 
0.0001), superior mesenteric artery peak systolic 
(P value, 0.0060) and end-diastolic velocity (P 
value, 0.0099) were all signicantly greater in 

12
alcoholic patients than in the control group.  
Bozgeyik Z et al., (2009) stated the Hepatic and 
portal venous Doppler waveforms and ow 
velocities in normal pregnancy. Maximum ow 
velocity of PV was higher in group 1 than in 
groups 2 and 3 (p<0.05). Although some subjects 
had a monophasic ow pattern of the PV, a 
biphasic ow pattern was prominent in all 
groups. A triphasic PV waveform was not 
observed in any of the groups. In the HV the 
triphasic waveform was prominent in the rst 
trimester and biphasic in the second and third 
trimesters. When evaluating physiological 
changes in pregnancy, ow pattern changes of 
the HV and ow velocity changes of the PV may 
be accepted as sensitive parameters and may be 
indicators of physiological alterations related to 

13
pregnancy.  Dageforde et al., (2015) stated the 
increased minimum vein  d iameter  on 
preoperative mapping with duplex ultrasound 
is associated with arteriovenous stula 
maturation and secondary patency. The sample 
included 158 adults (54 ± 14 years; 45% male; 61% 
white; 56% diabetes; body mass index, 32 ± 8; 
MVD, 3.4 ± 1.1 mm; follow-up, 12 ± 9 months 
[range, <1-40 months]). Increased MVD was 

14
associated with decreased risk of AVF failure.  
Gaeun et al., (2015) stated the The Accuracy of 
Ultrasonography for the Evaluation of Portal 
Hypertension in Patients with Cirrhosis: A 
Systematic Review. A total of 14 studies met 
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our inclusion criteria. The US indices were 
obtained in the portal vein (n = 9), hepatic artery 
(n = 6), hepatic vein (HV) (n = 4) and other 
vessels. Using hepatic venous pressure gradient 
(HVPG) as the reference, the sensitivity (Se) and 
specicity (Sp) of the portal venous indices were 

15
69-88% and 67-75%, respectively.
The status of Main Portal Vein in normal 
individuals by Doppler was assessed so that 
abnormalities may be determined for early 
treatment.

Methods:
The descriptive cross-sectional study was 
conducted at Tariq Ultrasound Center Multan. 
Samples were chosen by convenient sampling 
technique. Total 384 healthy individuals aged 
between 20-50 years were included. Patients 
with known history of diseases were excluded 
from the study. GE S6 Japan, and a convex probe 
were used for ultrasound scanning and 
measurements.  The Doppler study was 
performed by using duplex and triplex features. 
A semi-structure questionnaire was used for 
data collection. Analysis of data was conducted 
by using SPSS version 21. Mean ± S.D was 
calculated for quantitative data and percentage 
was calculated for qualitative data.

Results:
The minimum age of patients was 20 and 
maximum was 50.  The average age of 
participants were 35.08+8.935. The minimum 
and maximum PV Diameter was 9 and 14 
respectively. The mean PV Diameter of patients 
were 12.73+8.935 mm. The minimum and 
maximum PSV of PV Diameter of patients were 
20 and 40 respectively. The mean PSV of PV 
Diameter of patients were 30.04+5.190mm, as 
shown in Table 1. 

shown in Table 2. The mean PV Diameter (mm) 
of females were 11+0.2 and males were 13+1.2.
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Variables Minimum Maximum Mean+SD

Age 20 50 35.08+8.9

12.73+0.9

30.04+5.2

PV Diameter(mm) 9 14

PSV of Pv(cm/sec)

  

20

 

40

             

Table 1: Descriptive statistics of age, PV 
Diameter and PSV of PV  

The descriptive statistics of patient's PV 
Diameter (mm) with respect to gender were 

PV        

Diameter(mm)

Gender of Patients

Female Male

Mean+SD

11+0.2 13+1.2

Table 2: Descriptive Statistics of PV Diameter 
(mm) with respect to Gender

The mean difference of portal vein between 
genders were described in Table 3. In females the 
average diameter of PV was 12.78+.963 and in 
males were 12.68+.986 respectively (P-value < 
0.05).

Gender of Patients n Mean+SD t p-Value

PV 
Diameter

Female 202 12.78+.963  1.069
0.286

Male 182 1.067 12.68+.986

Table 3: Mean Difference of Portal vein in Gender

Discussion:
A clinical review conducted by Handa P 2014, 
reported that as in improvements in modern 
techniques like CT, MRI and Ultrasound 
Doppler has increased the diagnosis of portal 
vein thrombosis (PVT). The PVT has clinical 
problem that have become life-threatening 
situation. It is associated with several diseases 
like cirrhosis, abdominal malignancies and 
prothrombotic disorders. It is very difcult for 
the clinicians to decide whether PVT is chronic or 
acute, so that its management become more 
difcult. It leads to different management 
strategies like anticoagulants, thrombolysis and 

16
surgical options.  These nding were also 
similar to current study which leads to the 
assessment of portal vein by US so that timely 
diagnosis of disease should be established so that 
it could not lead to serious problem.
The minimum and maximum age of patients was 
20 and 50 years respectively. The mean age of 
participants were 35.08+8.9. The minimum and 
maximum PV Diameter of patients were 9 and 14 
respectively. The mean PV Diameter of patients 
were 12.73+8.9 mm. The minimum and 

Mean+SD
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maximum PSV of PV Diameter of patients were 
20 and 40 respectively. The mean PSV of PV 
diameter of patients was 30.04+5.2 mm.
A study conducted in Northern Nigerian 
population during 2016 showed that the 
diameter of PV was 9.60±1.4 mm. The mean 
value for males was 9.71±1.42 mm and 9.35±1.46 

 17mm among females.
In another study conducted on healthy 
individuals of Nigerian adults reported the 
average diameter of PV was 10.3+1.5 mm. in 
males PV diameter was 10.5+1.5 mm and females 

18
it was 10.2+1.5 mm.
In a study conducted by Kratzer W et at., on the 
sonographic measurements of the Normal Liver, 
spleen, pancreas and portal vein showed that 
total 1000 consectuive blood donors enrolled in 
the study among which there were 160 women 
and 840 men aged between 18-65 years. All the 
patients were examined thorough US. The 
results of the study showed that the maximum 
diameter of the portal vein in cm were 1.2+0.2 
and the width of PV at the porta hepatis existed 

19
1.0+0.2.  These ndings were similar to the 
current study.
In a study conducted by Weinreb J et al., on Portal 
Vein Measurement showed that patients who are 
diagnosed by Ultrasonography and met the 
inclusion criteria with age group 21-40 years 
have mean portal diameter was 11+2 mm which 

20
has also accordance with the current study.
In another study on congestion Index of the 
portal Vein showed that they studied total 85 
normal subjects. Out of other 221 from which 11 
patients were with acute hepatitis, 42 with 
chronic, 72 with Cirrhosis and 11 with idiopathic 
portal hypertension. The results showed that the 
blood ow velocity (cm/sec) was 15.3+4.0 in 

21normal or healthy population . These Findings 
were also in accordance to the current study.
A study on the normal portal vein diameter in 
children was conducted which showed that at 
the time of birth the size of portal vein was 3-5, at 
one years it was 4-8 and at 5 years of age it was 6-8 
increases. It was also reported that there was 
little difference between in the diameter of PV in  

22boys and girls . But these results were not 
similar to current study as there is no signicant 
difference observed in gender.

Conclusions:
It was concluded from the current study that the 
mean portal vein diameter was very important in 
human system. This study has established 
baseline values for normal range of portal vein 
diameter in apparently healthy adults in a 
Multan population to be 12.38+1.371 mm.
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