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Introduction
Liver transplantation, recently, has become the ultimate solution for 
liver diseases such as chronic liver failure, acute liver failure, primary 
hepatic malignancy, and inborn errors of metabolism (Merkle et 
al.2008).  For satisfactory outcome of liver transplantation, surgeons 
are concentrating on developing and performing live donor liver 
transplantations (LDLTs), particularly for young pediatric patients 
(Moon et al.2009).. Because LDLT may cause morbidity in an 
otherwise healthy donor, donor's safety is a primary concern, and 
selection protocols are of crucial importance to exclude unsuitable 
candidates for either medical or anatomical reasons( lemke et 
al.2006). Donor selection and evaluation have become highly 
specialized, because donor safety is imperative and cannot be 
compromised .us, preoperative imaging evaluation of the hepatic 
vascular anatomy is crucial for surgical planning and has been shown 
to minimize mortality and morbidity for both donor and recipient, 
and to minimize post transplant complications ( lemke et al.2006) . 
e multidetector computed tomography (MDCT) protocol permits 
the assessment of the hepatic parenchymal morphology and volume, 
in conjunction with detailed and accurate analysis of the biliary and 
vascular anatomy. e branching pattern of the main portal vein 
(MPV) plays a critical role in donor selection and surgical planning 
for right lobe hepatectomy (Bassignani et al.2001; Chen et al.2007; 
Kamel et al 2001). Previous studies have reported that the prevalence 
of variant portal venous anatomy ranges from 0.09% to 34.5%. In 
these studies, MPV variations are classified into three major groups. 
Type 1 is a conventional portal anatomy, in which the MPV bifurcates 
into the right portal vein (RPV) and the left portal vein (LPV), after 
which the RPV branches into the right anterior portal vein (RAPV) 
and the right posterior portal vein (RPPV). Trifurcation of the MPV 
into the LPV, RAPV and the RPPV is classified as type 2 anatomy. Type 
3 branching consists of an RPPV origin separated from the MPV and a 
single trunk for the LPV and the RAPV (Atasoy et al.2006; Erbay et 
al.2003; Lee et al.2011; Soyer et al.1995).

Intra-hepatic portal vein anatomy has been described many years 
ago firstly on cadaveric liver dissection by Couinaud. ese 
branching  pattern of portal vein plays a critical role in evaluation 
before surgical intervention, transplantation, and interventional 
procedures of the liver (Atasoy and Ozyurek 2006; Covey et al. 2004; 

Erbay et al. 2003).

Modern imaging techniques such as portography, arteriography, 
three-dimensional (3D) technique such as multi-slice computed 
tomography (CT) or magnetic resonance imaging (MRI) gives 
information about the entire liver  vascular structures, and offers an 
interactive platform for surgeons and interventional radiologists to 
decide preoperatively the best treatment options (Atasoy and 
Ozyurek 2006; Koc et al. 2007). Recent developments in liver surgery, 
with living donor transplantation (Bassignani et al. 2001) or complex 
liver resection, and interventional radiology with portal vein 
embolization (PVE) techniques (de Baere et al. 1993; Denys et al. 
2002) has made mandatory the precise and reliable preoperative 
imaging of liver vascular anatomy. 

Recently portal vein anatomy has gained even greater significance 
due to faster development in the field of hepatic surgery such as 
hepatic resection, segmentectomy and split hepatic grafting for liver 
transplantation. 

Material and method
All the living cases were clinically evaluated before being subjected to 
CT Portography. CT liver Portography was carried out with GE 
(General Electric) Light speed VCT 64- slice MDCT machine and 4.4 
version advantage workstation (Fig-1). Following technical 
parameters were adopted for each scan. Cases were put supine on CT 
table. An 18 G intravenous needle was placed preferably in right 
antecubidal vein. e intravenous channel was connected to 
pressure injector. Portography was performed by injecting 40- 60 ml 
(1 ml /kg body weight) of Iodinated contrast medium (Omnipaque 
350) at the rate of 4.5 -5 ml /sec followed by a saline chase of 50 ml at 
the same rate. Scanning was done during the platue phase of vessels 
enhancement. Portal phase was taken after 20 seconds of intra-bolus 
injection. We used test bolus injection method in which, a small 
amount of contrast (omnipaque 15-2- ml) was injected for 
synchronization.

Result 
40 living cases were screened for the intrahepatic branching pattern 
of the portal vein. Various intrahepatic branching pattern of portal 
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vein was seen. (Table-1 here)

Single branching of portal vein was seen in 2 case (5%), in which 
portal vein does not divides into lobar branches rather it directly 
divides into segmental and subsegmental branches to supply the 
each segment and turns left to supply the left lobe. (Fig-1A&B here)

Fig 1 A& B: 64 slice CT portography showing  a single branch of 
portal vein supplying both right and left lobe

Most common pattern seen is portal vein bifurcation in 28 cases 
(70%), in which portal vein divides into the left and right lobar 
branches. e right lobar branch divides into right anteriosuperior, 
anterioinferior, posteriosuperior and posterioinferior segmental 
branches and then divides into subsegmental branches. e left 
lobar branch divides into mediosuperior, medioinferior, 
laterosuperior and lateroinferior segmental branches. (Fig-2A&B 
here)

Fig 2 A&B: 64 slice CT portography showing normal bifurca-
tion and normal branching of portal vein

e trifurcation pattern was seen in 6 cases (15%), where the main 
portal trunk divides into right anterior, right posterior and left lobar 
branches. e right anterior and posterior lobar branches divide into 
right anteriosuperior, anterioinferior, posteriosuperior and 
posterioinferior segmental branches. e left lobar branch divides 
into left mediosuperior, medioinferior, laterosuperior and 
lateroinferior segmental branches. (Fig 3A&B here)

Fig 3 A: 64 slice CT  portography showing trifurcation of portal 
vein

Fig 3 B: showing  branching of portal vein in which main trunk 
divides into three branches

In another variation the right posterior branch is the first branch of 
portal vein and was seen in 3 cases (7.5%) and then main trunk 
further divides into the right anterior and left branches. e right 
anterior branch divides into anteriosuperior and anterioinferior 
branches. e right posterior branch divides into posteriosuperior 
and posterioinferior branches. e left branch divides into 
mediosuperior, medioinferior, laterosuperior and lateroinferior 
branches. (Fig4 here)
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Type Portal vein branching Number/percentage 
of cases

1. No branching (no Bifurcation) 2 (5%)
2. Standard anatomy (Bifurcation) 28 (70%)
3. Trifurcation 6 (15%)
4. Right posterior portal vein(RPPV) as 

first branch of main portal vein 
3 (7.5%)

5. Bifurcation but absence of  RPPV 1(2.5%)

Krunal Patel
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Fig 4 A: 64 slice CT portography showing right posterior 
branch as  first branch of portal vein

Fig 4B: showing intrahepatic branching of posterior lobar vein

e absence of right posterior branch of portal vein was seen in 1 case 
(2.5%), in which anterior branch supplies the both anterior and 
posterior segment of right lobe. e left lobe is supplied by the medial 
and lateral branches of the left portal vein. (Fig-5A&B here)

Fig 5 A&B: 64 slice CT portography showing absence of right 
posterior branch

Discussion 
e portal vein variations are asymptomatic, but the knowledge on 
the normal portal venous anatomy, normal variations and congenital 
anomalies helps in an accurate depiction on the cross sectional 

imaging. e common anatomical variations of portal vein observed 
in 64 slice CT scan  is summarized in the table (Okten et al. 2012). 
(Table-2 here)

ese variants can be better demonstrated in detail by multislice CT 
scan with 3D reconstruction. e most common branching pattern 
of the portal vein is its division at the porta hepatis into the right and 
the left lobar branches. e right lobar branch first gives off branches 
to the caudate lobe and then it divides into the anterior and posterior 
branches, which further subdivide into the superior and inferior 
segmental branches to supply the right lobe of the liver (Manjunatha 
et al. 2012). e left lobar branch first has a horizontal course to the 
left and then it turns medially towards the ligamentum teres, 
supplying the lateral segments (segments II and III) of the left lobe. 

e more common variations of portal vein are trifurcation of the 
main trunk and the right posterior portal vein as the first branch of 
the main portal vein (Atasoy and Ozyurek 2006; Covey et al. 2004). 
Rare portal vein variations which have been reported are duplica-
tion, quadrification and congenital absence of the Portal Vein and an 
accessory Portal Vein. Another rare variant being a single portal vein 
entering the right lobe of the liver and then coursing into the left lobe 
giving segmental branches along its entire course (Baba et al. 2000; 
Pomfret et al. 2001).

In the present study, 64 slice CT scan has been done in 40 living cases 
to demonstrated the intrahepatic course of the portal vein.

In 64 slice CT scan, 2 case (5%) shows no bifurcation of portal vein, 
single branch supply the the right and left lobe of the liver by dividing 
in segmental and subsegmental branches. In 28 cases (70%) show the 
normal bifurcation of portal vein, in which portal vein divides into 
the right and left lobar branches at liver hilum, enter the right and left 
lobe of liver and divides into the segmental and subsegmental 
branches respectively. Trifurcation of portal vein is seen in 6 cases 
(15%), in which main portal vein trunk directly divides into the right 
anterior, right posterior and left lobar branches, which further 
divides into segmental branches in each lobe respectively. e right 
posterior lobar branch as first branch of portal vein is seen in the 3 
cases (7.5%), in which right posterior branch originates first then 
after trunk further divides into the right anterior and left lobar 
branches. e absence of right posterior branch is seen in 1 case 
(2.5%), in which right lobar branch not divides into the anterior and 
posterior branches. 

e variation in branching pattern of portal vein results from the 
abnormal development of portal vein where either there is failure of 
regression of part of right and left vitelline vein or the caudal and 
cranial anastomosis between the right and left vitelline vein fails to 
disapperar in intrauterine life.

Conclusion
Significant variation is observed in the intrahepatic branching 
pattern of portal vein by 64 slice CT scan study. is should be borne 
in mind by the operating surgeons while doing hepatic lobe resection 
or using the donor liver graft for liver transplantation
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