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SUMMARY: The porta hepatis of the liver is a very important area surgically. The knowledge of the variations in the structures
passing through the porta hepatis might be of great help in reducing the risks of surgery in this area. In the curreitestuttpBOSouth
Indian cadavers were observed for the number and arrangement of the structures passing through the porta hepatierthi thertal
vein was posteriormost and the hepatic duct was the anteriormost structure. The hepatic artery and its branches werthenchettiraeh
the vein. The mean weight of the liver was 1.025 kg. The mean length of porta hepatis was 4.825 cm and the mean brez@ltnwas 2.4
The number varied from one to three for the duct and vein but for the artery it was between one and four. In 51% oy lorez;enland
in 80% of cases only one duct passed through the porta hepatis. In 56% of cases two arteries passed through the porta hepatis.
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INTRODUCTION

The liver is the largest gland in the human body. It i a cold room. After the routine dissections for undergraduate
situated in the upper right quadrant of the abdomen belanedical students, various organs are stored in stainless steel
the right dome of the diaphragm. The inferior surface of thanks containing 10% formalin. We studied 59 livers in store
liver contains a deep fissure called porta hepatis. The posiace past 6 years. Approximately 15% of the livers were from
hepatis is about 2 inches long transversely and is devoidthé female bodies and the rest were from the males. The
peritoneum. However the margins of the porta hepatis gigadavers are from the southern part of India. In this study, the
attachment to the lesser omentum. The porta hepatiswisight of the liver, transverse (length) and anteroposterior
bounded anteriorly by the quadrate lobe an¢breadth) measurements of the porta hepatis were recorded.
posterosuperiorly by the caudate lobe. The hepatic artefie hepatic artery, portal vein and the hepatic ducts were
with the autonomic plexus around it and the portal vein entsfudied with a special interest to note their number and position
the liver through the porta hepatis, while the two hepatia relation to each other at the porta hepatis. The specimens
ducts and some lymphatics emerge out from the liver througlith variations of these structures were photographed.
it. In this study, we measured the length and breadth of por-
ta hepatis and studied the structures passing through the porta
hepatis with special emphasis on the number arRESULTS
arrangement of the structures in the porta hepatis.

The formalin embalmed livers weighed between 500
MATERIAL AND METHOD g and 2500 g, the mean value being 1.025 kg. The length of
porta hepatis varied from 2.5 cm to 8 cm, the mean value
being 4.825 cm. The minimum breadth (anteroposterior) of
At Melaka Manipal Medical College (Manipal the porta hepatis was 1.25 cm and maximum breath was
Campus) Manipal, the formalin embalmed cadavers are stor@m. The mean value for breadth was 2.433 cm.
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The arrangement of the structures in the porta hepa
was constant. The ducts were anterior; the arteries in
middle and the veins were posterior in the porta hepatis
all the livers studied.

The number varied from one to three for the duc
and vein but for the artery it was between one and four.
51% of livers, only one vein and in 80% of cases only o
duct passed through the porta hepatis. In 56% of cases
arteries passed through the porta hepatis.

The following Table | shows the number of structure|
passing through the porta hepatis.

7

Porta hepatis of only one liver had two ducts, 2 veinSg. 1. porta Hepatis with two ducts, two arteries and two veins.
and 2 arteries passing through its porta hepatis. In all oth@k |eft lobe; RL= right lobe; CL= caudate lobe; QL= quadrate
livers other combinations of the ducts and vessels wathe; A= artery; V= vein; D= duct).
observed. The table Il shows all the combinations observed
in the study.

Table I. Shows the number of ducts, veins and arteries pass
through the porta hepatis and the frequency of their occurrencq

Number of structures Number of livers  Percentage

1 vein 30 50.8%
2 veins 26 44.1%
3 veins 3 5.1%
1 duct 47 79.7%
2 ducts 10 16.9%
3 ducts 2 3.4%
1 artery 12 20.3%
2 arteries 33 55.9%
3 arteries 9 15.3%
4 arteries 5 8.5% A

Fig. 2. Porta hepatis with one artery, one vein and one duct. LL=
left lobe; RL= right lobe; CL= caudate lobe; QL= quadrate lobe;
A= artery; V= vein; D= duct.

Table Il. Shows various combinations of veins, arteries

and ducts passing through the porta hepatis.

Various combinations Number of livers

1lvein, 1artery, 1 duct 5

1vein, 2 arteries, 1 duct 15

1vein, 3arteries 1 duct 4

2 veins, 1 atery, 1 duct 7

2veins, 2 ateries, 1 ducd 10

2 veins, 2 ateries, 2 duds 1

2 veins, 3 ateries, 1 dud 3

2 veins 3 ateries, 2ducts 1

2 veins, 3 ateries, 2 duds 1

2 veins, 4 ateries, 1 duc 2

2 veins, 4 ateries, 2 duds 1

2 veins, 4 ateries, 3 duds 1 ‘

3veins, 2 ateries, 2 duds 2 e Lo\,
3veins, 4 ateries, 1 duat 1 Fig. 3. Porta hepatis with four arteries. LL= left lobe; RL= right

lobe; CL= caudate lobe; A= artery.
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The portal vein is one of the large veins in the abdo-
men. It is formed by the union of superior mesenteric and
splenic veins behind the neck of the pancreas. Normally the
portal vein divides into two branches; the left and right
branches.

Variants are frequent and account for 20 to 35% of
the population. The most frequent variants are portal
trifurcation with division of the main portal vein into the
left, right anterior, and posterior branches, and the early origin
of the right posterior branch directly from the portal vein.
The presence of portal vein variants increases the risk of
bile duct hilar anatomical variation. These variants must be
diagnosed before complex hepatectomy, split or living donor
transplantation, and before complex interventional
procedures such as portal vein embolization. In a study by
Flg 4. Porta hepatis with three arteries, one vein and one ducbe et al (2007) incidence of overall variations of portal
LL= left lobe; RL= right lobe; CL= caudate lobe; QL= quadrat/ein was as high as 27.4%. The rate of main portal vein
lobe; HA= heatic artery; CA= cystic artery; V= vein; D= duct.  pranching variation was 21.5%, right portal vein variation

] : ! ' was 3.9%, and segmental portal vein origin traversing the
interlobar boundary was 4%. Kouadit al (2011) have
reported a case of absence of portal vein bifurcation. In the
current study, in 51% of the livers the portal vein did not
bifurcate before entering the liver substance. In a study by
Chaib (2009) the portal vein trunk divided into right and
left branches in 83.3% of cases and trifurcated in 15.2%
cases. In our study we found bifurcation in 44% of cases
and trifurcation in 5% of cases.

The portal vein variations might be demonstrated well
with routine abdominal MDCT examinations. Most abdo-
minal venous variations are asymptomatic, but awareness
of the existence of these variations decreases the
complication rates in surgical procedures (Categl, 2004;
Erbayet al, 2003; Kameett al, 2001). Knowledge of por-
JeuLE tal vein variation types enables the recognition of these
F|g 5. Porta hepatls with two arteries, two veins and one dud@riations in routine liver imaging. Clinically significant

= |eft lobe; RL= right lobe; CL= caudate lobe; QL= quadratgportal vein variations should be noted in routine CT reports.
Iobe; A= artery; V= vein; D= duct.

Variations in the hepatic ducts are also not
uncommon. An accurate knowledge of the variations in the
DISCUSSION hepatic duct confluence is essential for successful living
donor liver transplantation. Variants of hepatic duct
confluence are frequently involved and injured during major
The number and arrangement of structures in the pohapatic surgery and seriously complicate postoperatively all
hepatis can vary greatly and it is important for surgeons apétients due to delay of diagnosis and on-going intra-abdo-
radiologists to be informed about the variations. Though theng@inal sepsis. Preoperative imaging of the biliary branching
are many studies on the variations of biliary system, hepagiattern remains the only way to recognize and address
artery and portal vein, the studies on the number apdoperly the problem posed by the variant of biliary anatomy.
arrangement of the structures at the porta hepatis are lackifiRCP offers a reliable and non-invasive visualization of
The current study focused on the same issue and attempteslbiliary tree in a manner for the surgical approach to be
to record the various combinations of ducts and vesselspiinned and adapted to prevent an injury of a variant of the
the porta hepatis. hepatic duct confluence. A magnetic resonance
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cholangiopancreatography (MRCP) study by Dusireteli arteries. Gruttadaurét al (2001) encountered hepatic artery
al. (2004) has reported the variations of hepatic ducts. amomalies in 42% of cases. In their study, the most common
their study anatomic variations at different levels of biliargnomaly was an accessory right hepatic artery arising from
tree were found in 24.2% of patients. MRCP showed dhe superior mesenteric artery in 15% of cases. In a study
aberrant right hepatic duct in 4.8%; a right posterior hepatonducted by Jones & Hardy (2001) the right hepatic artery
ductin 5.7% and trifurcation of the duct in 0.8% of patient@arose from superior mesenteric artery in 17% of cases and
Kostov & Kobakov (2011) have found variation of hepatiédrom gastroduodenal artery in 6% of cases. Cotegl
ducts in 27.8% cases. Ohkuebal, (2004) have reported (2002) did and extensive study on hepatic arteries. They
the absence of right hepatic duct in 26% of cases and absemg®rt variations of right hepatic artery in 15% of individuals.
of left hepatic duct in 2% of cases. There was an accessory right hepatic artery in 2.5% of cases
in their study.

The common hepatic artery is a branch of coeliac
trunk. It divides into hepatic artery proper and gastroduodenal Our study was confined only to the porta hepatis
artery. The hepatic artery proper passes through the righgion and in finding the number and arrangement of the
free margin of lesser omentum and enters the porta hepatisictures in this region. So we are not able to mention the
where it divides into a right and left branch. These twsource of origin of those additional vessels that passed
branches enter the right and left lobes of the liver throughrough the porta hepatis. This study highlights the various
the porta hepatis. Several variations have been reporteossible combinations of the structures at the porta hepatis
the branching pattern of hepatic artery. In a study by Abdullamd it might be of use for the radiologists and surgeons
et al (2006) variations were observed in 31.9% of hepatibealing with this region.

SAPNA, M.; SHETTY, S. D. & NAYAK, B. S. Estudio sobre el nimero y disposicién de las estructuras que pasan por la fisura porta
hepatica en individuos del sur de la Indif. J. Morphol., 33(1)164-168, 2015.

RESUMEN: La fisura porta hepatica del higado es un area quirdrgica muy importante. El conocimiento de las variaciones en las
estructuras que pasan a través de la fisura porta hepatica puede ser de gran ayuda para reducir los riesgos de a cagigia. dnes
el presente estudio se observaron 59 higados procedentes de cadaveres del Sur de la India, en relacién al nUmerodedasposicion
estructuras que pasan a través de la fisura porta hepatica. En todos los higados, la vena porta hepatica fue el elestenio yrels po
conducto hepatico comun el mas anterior. La arteria hepatica y sus ramas se ubicaban entre el conducto hepatico comparty la vena
hepatica. El peso medio de los higados fue 1,025 kg. La longitud media de la fisura porta hepatica fue 4,825 cm y eladeho medi
2,433 cm. El nimero vari6 de uno a tres para el conducto y la vena. El nimero de arterias vario entre una y cuatro dsrnij@dats |
s6lo una vena pasaba a través de la fisura porta hepatica y en el 80% de los casos sélo pasaba un conducto. En els68%@ds los ca
arterias pasaban a través de la fisura porta hepéatica.

PALABRAS CLAVE: Higado; Fisura porta hepatica; Vias biliares; Vena porta; Arteria hepatica.
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