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ABSTRACT

A variant anatomy of the hepatic vasculature has a clinically significant role in hepatobiliary transplantation, resection, tumour embolisation
as well as in extrahepatic abdominal surgeries involving the stomach, pancreas or gall bladder. During routine cadaveric dissection, we
observed a case of unusually small calibre hepatic artery proper. An accessory hepatic artery was seen emerging from the superior
mesenteric artery to the right hepatic lobe along with an accessory hepatic vein from the right hepatic lobe that drained directly into the
inferior vena cava. Such accessory hepatic vessels complicate and necessitate an alteration of surgical methodology during resection
of hepatic lobes. Preoperative knowledge of variant hepatic vasculature is crucial for minimising the iatrogenic injury and facilitating
successful abdominal surgeries.
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CASE REPORT

Routine cadaveric dissection of the abdomen in a 58-year-old male
exposed a variant hepatic vasculature. The Coeliac Trunk (CT) and
superior mesenteric artery (SMA) originated collectively at the level
of T12/L1 vertebral bodies.

The diameter of the CT at its base was 0.7 cm and its total length
was 3.2 cm. At a distance of 1.5 cm ventral from the point of origin
of the CT, the Left Gastric Artery (LGA) was first given off. After
coursing 1.7 cm downwards and to the left, the CT bifurcated into
its remaining two branches: Splenic Artery (SA) (diameter=0.62 cm) : : BT,
and Common Hepatic Artery (CHA) (diameter=0.5 cm). The LGA i e ' :
and SA were found to be normal in their course and branching c4 h ¥ et :§

pattern [Table/Fig-ﬂ. [Table/Fig-1]: Dissection of the hepato-biliary region of the abdomen showing an
The CHA on reaching the superior aspect of the first part of tx(l:w':sAL;allysmaH Hepatic Artery Proper (HAP) arising from the Common Hepatic Artery
duodenum, gave off the Gastroduodenal Artery (G'DA) (diameter: [CA: Cystic Artery; CT: Coeliac Trunk, CHA; Common Hepatic Artery; LGA: Left Gastric Artery; SA:
0.45 cm) and an unusually small Hepatic Artery Proper (HAP) Splenic Artery; RGA: Right Gastric Artery; PV: Portal Vein; CBD: Common Bile Duct].
(diameter= 0.20 cm) that diminished in size as it travelled upwards
to the liver. The Cystic Artery (CA) was seen arising directly from the
HAP. The Right Gastroepiploic Artery (RGEA) was given off from
the GDA to the greater curvature of the stomach, while the GDA
continued downwards as the Superior Pancreaticoduodenal Artery
(SPDA) to directly anastomose with the Inferior Pancreaticoduodenal
Artery (IPDA) along the C-shaped concavity of the duodenal loop. A
small calibre (diameter=0.18 cm) Right Gastric Artery (RGA) arose
from the HAP to supply the lesser curvature of stomach [Table/
Fig-2].

In addition to HAP, an Accessory Hepatic Artery (AHA) was seen
emerging from the Superior Mesenteric Artery (SMA) which was
comparatively larger in calibre (diameter:0.38 cm; length=8.2 cm)
than the HAPR. After arising 4.5 cm distal to the origin of the SMA,
the AHA coursed upwards and to the right passing behind the
pancreas. Further, it ran upwards behind the HAP and Portal Vein
(PV) and on the left side of Common Bile Duct (CBD) to ultimately
reach the right lobe of the liver. A pancreatic branch was also seen [Table/Fig-2]: Diagrammatic representation showing accessory Hepatic Artery
arising from the base of the AHA. Besides the AHA’ we noticed E/I:sHt;Alhaoijl\sijnlsc—(::ii’?l?-ljeiaeﬁoazitxIgrc(;;aj\:‘,\/)C.T: Coeliac Trunk, CHA: Common Hepatic Artery,
an ACCGSSOW Hepatic Vein (AHV) emerging from the I’Ight lobe LGA: Left Gastric Artery, SA: Splenic Artery, SMA: Superior Mesenteric Artery, GDA: Gastroduode-
(Couinaud’s Segment V“) of the liver. It travelled downwards and to nal Artery, RGA: Right gastric Artery, RGEA: Right Gastroepiploic Artery, An: Anastomosis between

. L. . . Superior and Inferior Pancreaticoduodenal Artery, Pb: Pancreatic branch, IVC: Inferior Vena Cava,
the left to finally drain into the IVC directly [Table/Fig-2,3]. GB: Gall Bladder, CBD: Common Bile Duct]
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cessory Hepatic Artery (AHA) arising from the Superior Mesenteric Artery (SMA).
(Stomach has been removed and Portal Vein (PV) reflected above.) Inset: Dissection
shows an Accessory Hepatic Vein (AHV) draining the posterior aspect of the right
lobe of liver into the Inferior Vena Cava (IVC). [CT: Coeliac Trunk, CHA: Common He-
patic Artery, LGA: Left Gastric Artery, SA: Splenic Artery, CBD: Common Bile Duct,
SMA: Superior Mesenteric Artery, GDA: Gastroduodenal Artery, LK: Left Kidney, GB:
Gall Bladder, SPDA: Superior Pancreaticoduodenal Artery, PV: Portal Vein].

DISCUSSION

The CT is a ventral branch of Abdominal Aorta (AA) arising at the
level of T12/L1 vertebral bodies. The CT is 1.5-2 cm long and usually
supplies the foregut through its three main branches: the LGA, SA
and CHA. After its origin, the CHA courses forwards and laterally
beneath the epiploic foramen to reach the superior surface of the
first part of the duodenum. The CHA further divides into the HAP
and the GDA. The HAP ascends in front of the epiploic foramen
between the layers of the lesser omentum where it is related to
the CBD laterally and the PV posteriorly. At the porta hepatis, HAP
divides into Right (RHA) and Left (LHA) Hepatic Arteries just before
entering the liver parenchyma [1]. However, in the present case,
the course of the HAP and its branches, could not be traced to
its termination owing to its diminutive size and fragility and was
regrettably lost in the thick fascia of the porta hepatis. Hence, we
were unable to comment on the RHA and LHA. However, the CA
was seen arising from the HAP.

The variations of the Hepatic Arteries (HA) are usually of two
categories: the accessory and the replaced hepatic arteries. The
AHA is a vessel that supplies a hepatic lobe besides its usual blood
supply; whereas, the RHA signifies a vessel that does not initiate
from a conventional site and is the single supply to a particular
hepatic lobe [1]. Usually, the right AHA/RHA originates from the
SMA and the left AHA/RHA emerges from the LGA. Infrequently,
these variant vessels can arise from the GDA, CT, or the AA [2].

HA can exhibit multiple configurations of the origin and branching
pattern which can affect the outcome of operative procedures on
liver. In spite of the improvement in techniques of hepatic surgery
pertaining to microvascular reconstruction, vascular complications
still constitute a significant fraction in morbidity and mortality. Hence,
comprehensive knowledge of the variable anatomy of the HA is
essential for planning of surgical and interventional procedures such
as liver transplantation and hepatic arterial infusion chemotherapy
[3,4].

Classical anatomy of the hepatic vessels provided by Couinaud’s
division of the liver into eight segments provides a blueprint of the
vascular supply of liver. However, several vascular variants have
been illustrated. Araujo Neto SA et al., reported variations of hepatic
arterial system in 21.7% cases. The most common anatomical
variation observed, was the anomalous origin of RHA in 8.5%
cases. The RHA originated either from the SMA (5.1% cases) or
the CT (3.4% cases). LHA variations were noted in 5.1% cases and
either emerged from the CHA (3.4% cases) or from the LGA (1.7%).
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The trifurcation of the HAP was observed in 3.4% cases which
presented with a middle hepatic artery [5]. Jelev L et al., found an
extraordinarily small HAP supplying the left lobe of liver, in addition
to an accessory LHA originating from the LGA. A large replaced
RHA was also noted emerging from the SMA [6]. Ugurel MS et al.,
noticed hepatic artery variations in 48% patients. The most common
variations were replaced RHA (in 17% patients), replaced LHA (in
11% patients) and accessory LHA (in 10% patients) [7]. Song SY et
al., observed CHA variations in 3.71% patients and CHA originating
from SMA was the most common variation (in 3% patients) [8].

Such variations of the hepatic arterial system can be explained by its
embryonic development. In early gestational life, the liver is supplied
by three main arteries: the LHA from the left gastric artery, the RHA
from the SMA and the middle hepatic artery from the CT. With
further development, the embryonic left and right hepatic arteries
regress while the middle hepatic artery persists as the CHA and
further divides to establish the adult hepatic vasculature. The partial
or complete failure in regression of the embryonic arteries can give
rise to variable branching pattern of hepatic arteries [2,9,10]. We
observed an AHA originating from the SMA which may be due to
persistence of the embryonic RHA. Further, very small calibre HAP
and RGA noted in the present case tend to increase the chances
of excessive bleeding as these vessels apart from being fragile, are
difficult to locate during surgery.

The morphogenesis of vitelline veins provides a perspective on
the occurrence of accessory hepatic veins. At around the fourth
week of development, the vitelline veins form a meshwork of
sinusoids between the cords of the endodermal cells in the septal
mesenchyme. These sinusoids are perfused by blood derived from
umbilical and vitelline veins via vessels called venae advehentes
and drained by a set of four venae revehentes opening into the
corresponding horns of the sinus venosus. This stage of four
hepatocardiac veins is transient and is ultimately replaced by one
dominant channel - the right hepatocardiac channel that ultimately
forms the terminal segment of the IVC. The right venae revehentes
and new channels draining territories of the left venae revehentes
communicate with the terminal segment of the IVC and variable
venous patterns may develop depending upon absorption or
persistence of these channels [11].

The foundation of a successful hepatectomy rests on the acquisition
of a graft that exhibits a balance between arterial supply and venous
drainage. Failure to recognise a significant AHV preoperatively may
cause excessive bleeding; compromise the venous drainage of
the graft or venous congestion may ruin the implanted graft, often
causing its failure. In the present case, an AHV drained the right
hepatic lobe (Couinaud’s Segment VII) directly into the IVC. Such
an AHV should be left intact or reconstructed to the greatest extent
[12].

Hepatobiliary surgeries and radiological interventions such as
chemoembolisation of hepatic tumours rely heavily on the surgeon’s
awareness of the normal and variant hepatic vasculature [13]. Along
with the introduction of minimally invasive laparoscopic and robotic
surgeries, meticulous knowledge of such variations can avoid
iatrogenic injury and minimise complications during various surgical
and interventional procedures.

CONCLUSION

The present case highlights the recurrent existence of accessory
hepatic vessels. Though they increase the surgical complexity
and necessitate alteration of surgical techniques, they must be
considered as an additional resource of perfusion or drainage that
may increase the chances of graft acceptance.
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