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ABSTRACT

The Portal Vein (PV) is formed by the selective involution of
the vitelline veins. Any change in the anastomotic pattern of
the vitelline veins during their development results in several
PV variants. Knowledge on the normal anatomy and the portal
vein variants is of great importance for liver surgeries and
interventional procedures. We are reporting here the computed
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tomography features of an unusual variant of the portal vein in
a patient with carcinoma of the gall bladder. In this patient, the
main portal vein enters the right lobe of the liver and courses in
to the left lobe, which gives only segmental branches along its
course. As per our knowledge, only very few of such cases have
been reported in the literature so far.
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INTRODUCTION

The Portal Vein conveys blood from the abdominal viscera and it
branches like an artery in the liver and ends at the sinusoids. The
tributaries of the portal vein are the splenic, superior mesenteric,
left gastric, right gastric, paraumbilical, and the cystic veins. The
portal vein (PV) is formed generally during 4-10 weeks of gestation
by the selective involution of the vitelline veins. Any change in the
anastomotic pattern of the vitelline veins during their development
results in several PV variants. The congenital variants of the portal
vein are total or partial agenesis of the portal vein, abnormal
branching of the portal vein, arteriovenous malformations, and
venous malposition (in situs inversus totalis). We are reporting here
a rare portal vein variant in a patient with carcinoma of the gall
bladder, in which a single portal vein enters the right lobe of the
liver and courses in to the left lobe, while giving only segmental
branches along its course. Knowledge on the PV variations helps
in an accurate depiction of the cross sectional imaging and it
reduces the complication rates of the surgical and the radiological
interventional procedures.

CASE REPORT

A 47-year old woman was admitted to our hospital with fever, pain in
the right hypochondrium and jaundice. The jaundice was gradually
increasing, with itching all over the body. On examination, she
was found to have tachycardia (hear rate -98 beats/min), a raised
body temperature (103° F) and yellowish discolouration of the skin
and mucous membranes. Her abdominal examination revealed a
tender, soft swelling in the right hypochondrium. Her laboratory
tests revealed a haemoglobin level of 8.5 gm%, a white cell count
of 9200/cmm and ESR of 16 mm at 1 hour. Her transaminase
levels were mildly raised. Her direct serum bilirubin level was raised
significantly (16 mg %), along with her alkaline phosphatase level
(519 IU). Her prothrombin time was normal.

Ultrasonography revealed a large, ill defined, soft tissue mass
lesion in the neck of the gall bladder which was infiltrating into the
porta, causing a moderate upstream dilatation of the intrahepatic
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biliary radicles. There was an unusual course of the main portal
vein (PV) anterior to the pancreas and it entered the liver through
the medial border of the segment V of the right lobe and coursed
posterosuperiorly without any major branching. The hepatic artery
and the common duct were at normal locations. A diagnosis of
carcinoma of the gall bladder with infiltration of the porta, which
caused moderate dilatation of the intrahepatic biliary radicals,
cholangitis and a portal vein variant, was made. An emergency
percutaneous transhepatic biliary drainage was performed. CT
(computed tomography) scan showed a large, ill defined, infiltrating
mass lesion which arose from the neck of the gall bladder, which
involved the common duct and caused moderate dilatation of the
intrahepatic biliary radicals [Table/Fig-1A]. The confluence of the
portal vein was seen anterior to the neck of the pancreas and the
portal vein entered the liver at the anterior aspect of the medial
border of the segment V of the right lobe [Table/Fig-1A and 1B]. The
portal vein coursed posterosuperiorly into the left lobe without any
major branching, but giving only the segmental branches [Table/
Fig-2A and 2B]. The anatomy of the coeliac axis and the hepatic
artery and its branches was unremarkable. Ultrasound guided fine
needle aspiration cytology of the gall bladder mass confirmed the
diagnosis of carcinoma of the gall bladder.

DISCUSSION

The portal vein (PV) is formed generally during 4-10 weeks of
gestation by the selective involution of the vitelline veins. The vitelline
veins are multiple bridging anastomoses which are present anterior
and posterior to the duodenum. Any change in the anastomotic
pattern of the vitelline veins during their development results in
several PV variants [1].

The most common branching pattern of the portal vein is that it
divides at the porta hepatis into the right and the left portal veins.
The right portal vein 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. The left portal vein first has a
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[Table/Fig-1A]: CT scan axial section in 47 year old female showing
enhancing mass lesion in the neck of the gall bladder (arrow), main portal
vein (long arrow) coursing anterior to the neck of pancreas (large arrow
head) and entering the liver in the medial aspect of segment V of right lobe.
Note duodenum posterior to the gall bladder mass (small arrow head).

[Table/Fig-1B]: Oblique axial maximum intensity projection (MIP) image
showing the portal vein coursing posteriorly in the liver parenchyma
(arrow) without major branching. Note few segmental branches arising
from the intraparenchymal portal vein (arrow head).

horizontal course to the left and then it turns medially towards the
ligamentum teres, supplying the lateral segments (segments Il and
1) of the left lobe.

The prevalence of the PV variants ranges from 28 to 35 % [2, 3],
the common variants being a trifurcation or the right posterior portal
vein as the first branch of the main portal vein (22%) and a single
posterior segment branch arising as the first branch of the right
portal vein (7%) [1,4]. Few rare portal vein variants which have been
reported are duplication, quadrification and congenital absence of
the PV and an accessory PV. Another rare variant includes a single
portal vein entering the right lobe of the liver and coursing into the
left lobe, which gives only segmental branches along its course, as
was seen in our case [1, 5, 6, 7].

Accurate assessment of the arterial and venous anatomy is in-
creasingly important while plans are made for various liver surgeries
and percutaneous interventional procedures. The procedures
which require a thorough knowledge of the anatomy of the portal
vein and its variants include liver resections, transhepatic portal vein
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[Table/Fig-2 A&B]: Coronal oblique MIP images showing splenoportal
confluence anterior to the pancreas (arrow) and portal vein coursing
posteriorly and cranially (long arrow) giving multiple small segmental
branches (arrow heads).

embolization and transjugular intrahepatic portosystemic shunts
(TIPS). Biphasic CT or MRI in the arterial and portovenous phases
will correctly determine the vascular anatomic variations, aided by
multiplanar reconstruction (MPR), maximum intensity projection
images (MIP) and volume rendered (VR) 3D images [1, 3].

CONCLUSION

The portal vein variants are asymptomatic, but the knowledge on
the normal portal venous anatomy, normal variations and con-
genital anomalies helps in an accurate depiction on the cross
sectional imaging. These variants can be better demonstrated in
detail by multislice CT scan with 3D reconstruction. Awareness on
the portal vein variations critically reduce the complication rates of
the surgical and radiological interventional procedures.
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