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Abstract: Portal vein is formed by union of superior mesenteric vein and splenic veins behind the neck of pancreas in 

front of inferior vena cava and at the level of L2 vertebra. Embryologically portal vein is formed by the selective 

involution of vitelline veins. Any change in the anastomotic pattern of vitelline veins during development results in many 

PV variations. Knowledge of variations regarding the formation, termination of tributaries of portal vein, superior 

mesenteric vein and splenic vein are very useful and important for surgeons performing surgeries on pancreas and 

duodenum, for liver surgeries and interventional procedures. It is helpful for radiologists while performing radiological 

procedures. There is paucity of literature available on these variants. Considering its importance, the study was conducted 

on total 40 embalmed cadavers (22 males and 18 females) during routine dissection in dept. of Anatomy, B.J. Govt 

Medical College, Pune. The different types of portal vein formation were noted. Present study showed predominant type 

II in 47.5% population, type Ia in 30% and type Ib in 22.5%.  Few cases showed inferior mesenteric vein and either colic 

or jejunal vein opening directly into commencement of portal vein. 

Keywords: Portal vein, Variation in formation, Variant termination of tributaries. 

 

INTRODUCTION 

The portal vein drains blood from the 

abdominal part of alimentary tract except the lower part 

of rectum and anal canal. It also receives veins from 

spleen, pancreas and gallbladder. It is formed by union 

of superior mesenteric and splenic veins behind the 

neck of pancreas in front of inferior vena cava and at 

the level of L2 vertebra [1]. 

 

It measures 8cm in length and 2cm in width. 

From its formation the trunk of portal vein passes 

upward and slightly to the right behind the neck of 

pancreas and first part of duodenum. It then enters the 

free margin of lesser omentum and reaches porta 

hepatis to divide and distribute branches to liver [1]. 

 

Knowledge of variations regarding the 

formation, termination and tributaries of portal vein, 

superior mesenteric vein and splenic vein are very 

useful and important for surgeons performing surgeries 

on pancreas and duodenum  and also for liver surgeries 

and interventional procedures. It is helpful for 

radiologists while performing radiological procedures 

[2-4].  

 

Very few literatures are available regarding the 

study of variations in the formation of portal vein. 

Although few studies are there in other population, it is 

not much studied in Indians. Objective of the present 

study is to study the variations in the formation of portal 

vein and its tributaries in relation with termination of 

inferior mesenteric vein, colic veins, jejunal veins in 

Indian population and compare its incidence with the 

previously published data and also aimed to study its 

clinical correlation. 

 

MATERIALS AND METHODS 

 The study was conducted on total 40 embalmed 

cadavers (22males and 18 females) during routine 

dissection in dept. of Anatomy, B.J.Govt Medical 

College, Pune in the duration of last 2 years. The ages 

of the cadavers were ranging between 40 to 80 yrs. 

 

The superior mesenteric vein, the splenic vein, 

inferior mesenteric vein and formation of portal vein of 

all the cadavers were exposed during routine dissection. 

The variations in the formation of portal vein, 

termination of IMV, jejunal veins, colic veins were 

noted and photographs were taken accordingly. The 

variations noted were classified according to standard 

classification method as stated before in previous 

literature [5]. The incidence obtained in the present 

study was compared with the previous data available.  

 

RESULTS  

          The different types of portal vein formation 

noted were as follows [5].  
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Type I – Portal vein is formed by confluence of 

superior mesenteric vein and splenic vein. 

Type II – Portal vein is formed by confluence of 

superior mesenteric vein, inferior mesenteric vein 

and splenic vein.  

Type I –Subtype according to termination of 

inferior mesenteric vein. 

Type Ia – Inferior mesenteric vein terminate into 

splenic vein (normal). 

Type Ib – Inferior mesenteric vein terminate into 

superior mesenteric vein. 

 

Table 1: Sex distribution of the cadavers according to different types of portal vein formation 

Type 
 

Male Female Total Total 

Type I Ia 9 3 12  

21 
 

Ib 6 3 9 

Type II 
 

7 12 19 19 

Total 
 

22 18 40 40 

 

Table 2: Percentage of male and female cadavers for type I and II 

Type Male % Female % Total % 

I 15 37.5 6 15 21 52.5 

II 7 17.5 12 30 19 47.5 

 

Table 3: Percentage of male and female cadavers for type Ia and Ib 

Type I Male % Female % Total % 

Ia 9 22.5 3 7.5 12 30 

Ib 6 15 3 7.5 9 22.5 

  

        Of total 40 cases (22 males and 18 females), 21 

showed type I formation whereas 19 showed type II 

formation. Of 21, 12 showed type Ia formation (9 

males+3 females) and 9 showed type Ib formation (6 

males+3 females). Out of all 52.5% showed type I 

formation and 47.5% showed type II formation. In 

present study in type I formation male predominance is 

seen whereas in type II formation female predominance 

is seen. 

 

Of  the total 40 cases in  4 cases (10%) portal 

vein is formed by confluence of superior mesenteric 

veins, splenic vein, inferior mesenteric vein and  colic 

vein (single vein from transverse colon ) .  

 

Out of 40 in 2 cases (5%) portal vein is formed 

by confluence of superior mesenteric vein, splenic vein, 

inferior mesenteric vein and jejunal veins. Of these two, 

one case showed only one tributary of jejunal vein 

opening into portal vein at its commencement (2.5%) 

while one showed classically many jejunal tributaries 

opening into portal vein at its commencement (2.5%). 

 

 
Fig. 1: Showing type Ia formation of portal vein 
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Fig. 2: showing type Ib   portal vein formation 

 

 
Fig. 3: showing type II portal vein formation 

 

 
Fig. 4: Showing IMV, colic vein opening directly at confluence of Splenic vein and SMV 
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Fig. 5: showing IMV, single jejunal vein opening into junction of   Splenic vein and SMV 

 

 
Fig. 6: showing IMV and multiple jejunal veins opening into junction of SMV and splenic veins 

Abbreviations:   SMV- Superior mesenteric vein, IMV- Inferior mesenteric vein 

 

DISCUSSION 

           Portal vein is formed by union of superior 

mesenteric vein and splenic vein while inferior 

mesenteric normally drains into splenic vein. Benninger 

described two new terminologies in relation to normal 

formation of portal vein. He said that inferior 

mesenteric joins splenic vein to form 

“splenomesenteric” vein which should be atleast 3cm 

before joining superior mesenteric to be called as 

splenomesenteric. He suggested this name due to its 

high percentage of incidence and clinical relevance. 

When inferior mesenteric joins directly superior 

mesenteric instead of splenic vein then this common 

vein is termed as “common mesenteric vein”. The 

splenomesenteric vein is informally termed as 

“Benninger’s vein”. This 3c m length of portal vein is 

in danger during pancreatitis, vascular complication – 

venous occlusion, pancreatic cancer, 

cholangiocarcinoma [6].    

 

While the tributaries of the portal vein very 

considerably in their point of entrance, congenital 

anomalies of the portal vein are apparently rare [7]. 

 

Table 4: Comparison of present study with previous studies on variations on portal vein formation 

Sr. No. Name of the study 
Type  I 

Type II Any other type of variation 
Ia Ib 

1. 

Treves [7] 18% 36% 44% 

2% -IMV passes in front of splenic 

vein to the right and enters SMV 

on its right side. 

2. Douglass et al. [7] 38% 29.3% 32.7% - 

3. 
Purcell et al. [7] 28% 53% 3% 

16%- IMV bifurcated to enter both 

SMV and SPV 

4. Chaijarookhanarak W et al. [5] 58.46% 26.15% 15.38% - 

5. Present study[2015] 30% 22.5% 47.5% - 
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As stated above Treves found type II 

predominantly seen in 44%, Douglass & co-workers 

found predominance in type Ia as 38%, Purcell & co-

workers found type Ib predominantly in 53%  whrereas 

Wunnee Chaijarookhanarak et al. found type Ia in 

58.46% of population. Present study showed 

predominant type II in 47.5% population. 

 

Besides the classical types seen , there are 

some other variations seen  in present study  as under –

Four out of 40 cases showed portal vein formed as 

confluence of SMV, SPV,IMV and colic vein 

(transverse colon), mostly single vein (10%). Two out 

of 40 cases (5%) showed portal vein formed as 

confluence of SMV, SPV, IMV, jejunal veins –could be 

single (1 case-2.5%) or multiple (1 case-2.5%).  

  

The jejunal veins normally run dorsal to SMA 

but if they run ventral to it, should be kept in mind 

while mobilizing SMV during 

pancreaticoduodenectomy.  During pancreatic 

resections with venous reconstruction, the SMV & its 

tributaries must be ligated carefully [2].  

  

 Embryologically, the portal vein is formed in 

the second month of gestation by selective involution of 

the vitelline veins, which have multiple bridging 

anastomoses anterior and posterior to the duodenum-

cranial intrahepatically, middle behind duodenum, 

caudal in front of duodenum. Superior mesenteric vein 

joins with right vitelline vein and splenic vein joins 

with the left vitelline near its anastomosis. The 

proximal ventral anastomosis becomes left branch of 

portal vein, the dorsal anastomosis becomes the portal 

vein. The distal ventral anastomosis usually disappears. 

Alterations in the pattern of obliteration of these 

anastomoses can result in several variants. A 

prepancreatic portal vein is formed when the caudal 

ventral anastomosis persists instead of the middle one 

[8, 9].  

 

Portal vein variants are asymptomatic but 

knowledge of these variants helps in accurate diagnosis 

of cross sectional imaging, also important to avoid 

surgical hazards like portal vein ligation, resection, 

intraoperative haemorrhage. Thus it reduces the 

complication rates of surgical and radiological 

interventional procedures [3]. 

 

Besides the variants in portal vein formation 

and its tributaries, the angle formed by the portal vein 

with the vertical plane is also studied and types 

mentioned accordingly [10]. 

 

3 types mentioned in previous literature.  

 Oblique tract –most common- 60%- portal 

vein makes an angle of 45
o 

with the vertical 

plane.  

 Vertical Tract -35%- portal vein makes an 

angle of 10
o
-30

o 
with vertical plane. 

 Horizontal -35%- portal vein makes an 

angle of 75
o
-80

o
 with the vertical plane. 

 

CONCLUSION 

Though variations in the portal vein formation 

and termination of its tributaries are common, its 

congenital anomalies are rare. Of the three types 

described present study showed type Ia in 30%, type Ib 

in 22.5%, type II in 47.5% population.  Thus type II is 

predominat in population. Also male predominance 

seen in type I and female predominance seen in type II 

could be incidental finding and not having any clinical 

significance. About 4 cases (10%) showed colic vein 

and IMV draining into portal vein while 2 cases (5%) 

showed jejunal veins and IMV draining into portal vein. 

Also the pattern of termination of tributaries of superior 

mesenteric vein needs to be kept in mind before 

operation to prevent intraoperative haemorrhage.  Thus 

preoperative knowledge of all these variations is 

equally important so as to avoid any complications 

thereafter.   
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