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Abstract

pentafurcation.

“Variability is the law of life” Sir William Osler — Father of modern medicine. The aim is to illustrate the variation in
the branching pattern of the celiac trunk. The study was conducted in the Department of Anatomy, Kamineni Institute
of medical sciences Narketpally, Nalgonda Dt. Andhra Pradesh, India. A case of unusual origin of Inferior phrenic
arteries from the celiac trunk in addition to its usual left gastric, splenic and common hepatic arteries were recorded.
The pattern of the branching of the celiac trunk was observed to vary from classical trifurcation to an abnormal

This type of rare variation has significant importance in surgical and radiological procedures. Knowledge of
variations of the celiac trunk is important as to do an appropriate vascular ligation and anastomosis.
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Introduction

The celiac trunk (CT) takes origin from the antero-lateral
surface of the abdominal aorta. Altogether, there were five branches,
including three classic branches of CT. The left phrenic artery (LPA),
right phrenic artery (RPA) was the first two branches of the CT. The
remaining three branches were left gastric artery (LGA), splenic artery
(SA), and common hepatic artery (CHA).

The classic description of normal celiac trunk anatomy is that
the main trunk trifurcates into the left gastric, splenic and common
hepatic arteries, additional branches of the coeliac trunk other than its
usual branches are referred to as collaterals. We found Inferior phrenic
arteries as collateral branches.

The celiac trunk is the first ventral branch of abdominal aorta,
arises just below the aortic hiatus at the level of T12/L1 vertebral body.
Itis 1.5-2 cm long and passes almost horizontally forwards and divides
into the left gastric, common hepatic and splenic arteries.

Celiac trunk supplies the parts of the foregut. Variations in the
branching pattern of the celiac trunk are therefore having immense
surgical importance. The celiacomesenteric system develops from six
sets of paired left and right vessels -subphrenic, upper ventricular,
middle ventricular, lower ventricular, upper intestinal and lower
intestinal arteries- which are modified during the later stages of fetal
development. Collaterals may be the result of either the persistence
of some parts of the longitudinal channels normally disappear or
disappearance of parts that normally persist.

The knowledge of the arterial anatomic variations is very important
for the clinical, radiological and surgical diagnosis. Regarding inferior
phrenic arteries, which irrigate the diaphragm, it is known that they
vary in relation to their origin. The purpose of the present study is to
verify these variations.

Method

The branching patterns of the celiac trunk of 50 cadavers (40 male,
10 female) were recorded and analysed during routine dissection by
undergraduate students from the Department of Anatomy, Kamineni
Institute of Medical Sciences, Narketpally, Nalgonda, India, from 2007
to 2010. Observations of important variations of the celiac trunk were

noted. We followed Cunningham’s dissection manual method.

Observation

We described an unusual branching pattern of the celiac trunk
(Figure 1) during routine educational dissection of a 50-years-old male
cadaver.

The inferior phrenic arteries usually arise from the abdominal
aorta, just above the level of the celiac trunk. Each inferior phrenic
artery gives origin to superior suprarenal artery. Inferior phrenic
arteries also occur as branches originated directly from the celiac trunk
(Figure 2), independently at the right and left sides.

Although descriptions of the right inferior phrenic artery (RIPA)
and left inferior phrenic artery (LIPA) are typically very brief and
lacking in detail in anatomy textbooks, they have received increased
attention in recent years in the clinical literature.

Result

The celiac trunk arose from the abdominal aorta at the level of the
twelfth thoracic vertebra. The left Inferior phrenic and the Right Inferior
Phrenic arteries arose from the celiac trunk at its origin, instead of
from the abdominal aorta. We found origin of the left inferior phrenic
artery and right inferior phrenic artery from the celiac trunk (Figure
2) directly. The knowledge of this type of variation is important for
the surgeons performing kidney transplants and suprarenal surgeries.

The celiac trunk had its usual branching in 49 cases but in one case
celiac trunk given origin to right and left inferior phrenic arteries.

Discussion

Anatomical variations in the branching pattern of the celiac trunk
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Figure 1: Photograph showing normal trifurcation branching of the coeliac
trunk.

Figure 2: Photograph showing abnormal - pentafurcation of the celiac trunk.

are of considerable importance in liver transplants, laparoscopic
surgery, radiological abdominal interventions and penetrating injuries
to the abdomen.

Adachi & Michels et al. [1,2] have classified the coeliac trunk into
six different types. The types of coeliac trunk according to Michels [2]
classification are as follows:

Type 1: Normal branching - Trifurcation.
Type 2: Hepatosplenic trunk and left gastric artery from aorta.
Type 3: Hepatosplenomesentric trunk and left gastric from aorta.

Type 4: Hepatogastric trunk and splenic artery from superior
mesenteric artery.

Type 5: Splenogastric type; splenic and left gastric from the celiac
trunk and common hepatic artery from superior mesenteric artery.

Type 6: Celiacomesentric trunk; splenic, left gastric, common
hepatic and superior

Mesenteric arteries arise from a common trunk

The same types were observed as 8%, 3% and 0.5%, respectively, in
the study conducted by Adachi [1].

The hepatosplenic trunk and separate left gastric artery from the
aorta and the accessory left hepatic artery from the left gastric artery in
a cadaver have been reported by Loukas et al. [3].

An anomalous hepatic arterial anatomy causing the traumatic false

aneurysm of the left gastric artery has been described by Allorto et al.
[4].

The incidences of the various types of celiac trunk found in different
studies have been provided by Branco via Poynter [5].

Celiac artery compression syndrome has been studied in detail by
Loukas et al. [6]. According to Bergman et al., the trunk may have more
than three branches [7].

The incidence of gastroduodenal artery arising from the coeliac
trunk was 2% in the present study. Daseler et al. quoted the incidence
of the gastroduodenal artery from the coeliac trunk as 0.4% in their
study [8].

The incidence of a middle colic artery arising from the celiac trunk
in the present study was 4%. A middle colic artery originating from
a coeliac trunk is con sidered as evidence for the ventral longitudinal
anastomosis of the primitive vitelline arteries in the embryo. An
anomalous middle colic artery originating from the common hepatic
artery has been reported by Wadhwa et al. [9].

Inferior phrenic arteries arose from the celiac trunk at a rate of 40%
in the study by Loukas et al. [10].

The patterns of branching of the celiac trunk were observed to
vary from classical trifurcation to abnormal trifurcation, bifurcation,
quadrifurcation, pentafurcation and even hexafurcation of the celiac
trunk.

Conclusion

In the current case five branches arose from the celiac trunk
(Pentafurcation) (Figure 2). Knowledge of this type of rare variation
is very useful in surgical, oncologic or interventional procedures and
should be kept in mind to avoid complications.

The IPA usually originates from the aorta, and less frequently

Abnarmal pumafurcation of cosliac trunk

Figure 3: Diagrammatic representation of the celiac trunk.
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from the celiac trunk, renal, hepatic or left gastric arteries. The inferior
phrenic arteries are one of the common extrahepatic collateral arteries
that supply hepatocellular carcinomas (HCCs). Literature on the IPA
origin and clinical implications of variation in its origin has been
reviewed in this article.
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