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Origin of inferior phrenic arteries from coeliac trunk:
A case report

Manoj Borkute’, Gopal Bagal®"

!Assistant Professor, Department of Anatomy, Seth G.S. Medical College and K.E.M. Hospital, Mumbai, Maharashtra, INDIA.
Associate Professor, Department of Anatomy, A.C.P.M Medical College, Dhule-424001, Maharashtra, INDIA.
Email: drgopalbagal@gmail.com

Abstract The inferior phrenic arteries constitute a pair of important vesseles, supplying multiple organs including the diaphragm,
adrenal glands, esophagus, stomach, liver, inferior venacava, and retroperitoneum. 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. Infrequently, both inferior
phrenic arteries can arise in the form of common trunk from the aorta or from a coeliac trunk. It employs the most
frequent origin of extrahepatic arterial blood source in hepatocellular carcinoma. Due to very less information concerning
the inferior phrenic arteries and their importance in the arterial supply and growth of hepatocellular carcinoma, these
arteries have received increased attention in the recent years. Awareness of the arterial variations in the upper GIT region,
such as shown in our case, is very important during surgical and radiological procedures pertaining to the liver and
adjacent viscera.
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_ axis is a ventral branch of abdominal aorta. It is a short
wide branch about 1.25 cm long, that arises from the

Quick Response Code: aorta at the level of T12-L1 vertebrae immediately below
Website: the aortic hiatus of the diaphragm. The coeliac axis and
www.statperson.com its branches supply the derivatives of foregut. Coeliac

Eﬁm trunk variations have been reported in the various

literatures. The prevalence of normal branching pattern of
. coeliac axis into hepatic, splenic and left gastric arteries
DOI: 23 August 2015 have been reported by Malnar et al as 72%? Song et
EL i al.89%°, Ugure et al.89%" and Bergman et al. 86%. The
inferior phrenic artery (IPA) is the most common source
of extra-hepatic collateral blood supply for hepatocellular

|NTRODUCT|ON o ] carcinoma (HCC) and frequently supplies HCCs located
The arterial supply for the foregut derivatives in the jn the bare area of the liver®. Other pathologic conditions
abdomen s provided by the branches of the coeliac  jncluding hemoptysis, diaphragmatic or hepatic bleeding

trunk.Variations in the vascular pattern of the coeliac due to trauma or surgery, and bleeding caused by
trunk_ and its brgnches _should be conS|d§zred while gastroesophageal problems (eg, Mallory-Weiss tear or
planning surgical interventions on the abdominal part of  gastroesophageal cancer) may be related to the IPAC.
esophagus, stomach, duodenum, liver, pancreas, gall  Each artery ascends and diverge from one another
bladder and spleen. Abdominal variations of the coeliac anterior to the crura of the diaphragm, near the medial
trunk are important for surgeon undertaking different  porder of the suprarenal gland and then run obliquely
surgeries on the abdominal region, including liver — ypward and laterally upon its under surface. The left
trar?sp_lantat_lon . Clinician should be aware of the phrenic passes behind the esophagus and runs forward on
variations in the vascular pattern of the coeliac trunk the left side of the esophageal hiatus. The right phrenic

before performing angiographic examinations. The  passes posterior to the inferior venacava. and then along
coeliac artery also known as the coeliac trunk or coeliac ®
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the right side of the diaphragmatic opening for inferior
vena cava. Near the back part of the central tendon each
vessel divides into medial and lateral branches. The
medial branch curves forward, and anastomoses with its
fellow of the opposite side in front of the central tendon,
and with the musculophrenic and pericardiacophrenic
arteries. The lateral branch approaches the thoracic wall
and anastomoses with the lower posterior intercostal and
musculophrenic arteries. The lateral branch of the right
phrenic gives of a few vessels to the inferior vena cava;
and the left one, some branches to the esophagus.
Although descriptions of the right inferior phrenic artery
(RIPA) and left inferior phrenic artery (LIPA) are
typically very brief, they have received increased
attention in recent years because of the involvement of
the right (most frequently) or left inferior phrenic arteries
in the arterial supply and growth of hepatocellular
carcinoma (HCC). There are few publications concerning
the role and detailed anatomy of the Inferior phrenic
artery (IPA) with respect to their involvement in HCC.
Modern anatomy textbooks offer few details of the
anatomy of the inferior phrenic arteries. Considering the
importance of RIPA in HCC and other hepatic neoplasms
including the metastatic diseases of liver, interventional
radiologists or oncologists are benefitted from the
knowledge of common variations in origin of these
vessels and their respective frequencies of occurrence. An
unresectable HCC can be treated by transcatheter
embolization of not only the right or left hepatic arteries,
but also by embolization of a RIPA, if involved.

MATERIAL AND METHOD

This variation was found during routine dissection of
abdomen in a 50 years old adult male cadaver in the
department of Anatomy. The cadaver was embalmed
through carotid arterial perfusion of formaldehyde
solution and preserved in a weak formalin solution before
dissection. The dissection was performed in the dissection
hall of a reputed medical institute of Maharashtra.
Routine manual dissection was done to open the abdomen
following the instruction of Cunningham’s manual. After
removal of the lesser omentum, the proximal part of
abdominal aorta and its branches were traced out. Later,
after the removal of stomach and pancreas, the origin of
Inferior phrenic artery was confirmed.

OBSERVATION

During the routine dissection it was seen that, both the
right and left inferior phrenic arteries (RIPA and LIPA)
took its origin from the coeliac trunk instead of taking
origin from abdominal aorta in a 50 year old male
cadaver. Further distribution of right and left phrenic
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artery was normal. There was no other vascular anomaly
present in this cadaver. (figure)

Figure 1: Photograph of abdomen showing the origin of inferior
phrenic arteries from coeliac trunk.

CT-coeliac trunk, CHA-common hepatic artery, LGA-left
gastric artery, RIPA- right inferior phrenic artery, LIPA-
left inferior phrenic artery, SA- splenic aretery.

DISCUSSION

The knowledge of the arterial anatomic variations is very
important for clinical, radiological and surgical diagnosis.
Regarding inferior phrenic arteries, which irrigate the
diaphragm, it is known that they vary in relation to their
origin. Vascular variations are constantly observed in
dissection of adult cadavers. In a CT scan study of Gokan
et al’ it was found that in 46% of cases RIPA was arising
from aorta and in 52% of cases LIPA was arising from
coeliac trunk. They also noted alternative origins (left
gastric, hepatic, superior mesenteric, and spermatic),
stating that such origins occurred with <4% frequency on
either the right or left side. In a another study conducted
by Pulakunta T et al® in a 32 cadavers found the origin of
the inferior phrenic arteries from coeliac trunk in two
specimens (6.25%), one from the left gastric artery
(3.125%) and one from the right renal artery (3.125%) out
of the 32 cadavers. In the remaining 28 specimens it had
its normal origin from the abdominal aorta. Loukas et al.’®
studied 300 cadavers and observed that the origin of right
IPA from: a) coeliac trunk in 40% of the specimens; b)
aorta in 38%; c) renal in 17%; d) left gastric in 3%; and €)
hepatic artery proper in 2% of the specimens. The origin
of left inferior phrenic artery was from: a) coeliac trunk in
47%; b) aorta in 45%; c) renal in 5%; d) left gastric in
2%; and e) hepatic artery proper in 1% of the specimens.
Out of 68 cadavers studied, Piao DX et al."® mentioned
the majority of the origin of inferior phrenic arteries from
the aorta (61.6%) and the origins from either renal, left
gastric or middle adrenal arteries were also observed.
Pick and Anson'' studied the inferior phrenic artery
origins using 200 cadavers and noted that most common
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sources were aorta and coeliac artery (45.1 and 47.8%,
respectively). They reported that <7% originated variably
from the renal (5.8%), left gastric (2.3%) or hepatic

arteries (0.3%). Following table shows the percentage of
various origins of IPA in different studies. (Table.l)

Table 1: Comparison of the percentage of various origins of Inferior phrenic artery in various studies

Pick and Anson

Source of Pulkana et al. (200 cadavers) Piao et al. Gwon
origin of IPA (32 cadavers) (68 cadavers) (383 cadavers) B.Akhilandeshwari™
Aorta 87.5% 45.1% 61.6 % 38.6% 53.125%
coeliac trunk 6.25% 47.8 % 28.2% 39.7% 28.125%
Renal artery 3.125% 5.8% 10.19% 154 % 15.625 %
LGA-3.7 %
SMA-0.3 %
_ 0, _ 0,
Others LGA- 3.125% HA-2.1 % LGA-3.125%

Opp. IPA-0.3 %

Table 2: Comparison of the percentage of various origins of right and left inferior phrenic artery in the various studies

Gokan
16-cadavers

Loukas

Source of origin 300-cadavers

200 cadavers

B.Akhilendeshw
ari
32 cadavers

S.Thamke
30 cadavers

Basile

RIPA LIPA RIPA LIPA
Aorta 31.25 31.25 38 45
Coeliac trunk 37.5 50 40 47
Renal artery 125 18.75 17 5
Others LGA-3 LGA-2
HA-2 HA-0.5

RIPA

HA-0.5

Lp Lp
A RIPA A RIPA LIPA
49 457 " 5625 50 945 97.2
41 44 18.75 357 ; ;
5.5 1 18.75 152 ; -
LGA-4 sMag2s O LOAlcase o icase
HA-1 case

RIPA-Right inferior phrenic artery, LIPA-Left inferior
phrenic artery, LGA-Left gastric artery, HA-hepatic
artery. In a study of Rossi and Cova 1904, Adachi, 1928
and Pick and Anson, 1941 inferior phrenic artery was
arising more frequently from the coeliac axis. However
Quain in 1844; Descomps in 1910; and Lipshutz in 1917
commented that the inferior phrenic artery arises more
commonly from the aorta than from coeliac trunk.
Embryological basis

During fetal development coeliac trunk and inferior
phrenic artery are derived from six pairs of ventral
splanchnic branches*®. These branches span and disappear,
however the persistence of longitudinal channels between
these primitive vessels may lead to vascular variations.
Inferior phrenic artery is said to be formed by the
persistent superior artery of irregular series of arterial
vessels called Rete arteriosus urogenitale.

CONCLUSION

Modern surgical techniques depend in part on knowledge
of both the normal and the anomalous arterial blood
supply. The inferior phrenic artery is a major source of
collateral or parasitized blood supply to hepatocellular
carcinoma, second only to hepatic artery. This is useful to
evaluate the efficacy and safety of transcatheter oily

chemoembolization therapy (TOCE) via the inferior
phrenic artery (IPA). The knowledge of this type of
variation shows that surgeons must be cautious to avoid
unintentional sectioning of small caliber arteries, as it
may occur during the coeliac artery decompression in the
compression syndrome of the coeliac trunk by the median
arcuate ligament.
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