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employs the most frequent origin of extrahepatic arterial blood source in hepatocellular carcinoma (HCC).
Due to very less information concerning the IPA and their importance in the arterial supply and growth of HCC, these
arteries have received increased attention in the recent years. The present study is undertaken to know the percentage of
origin of inferior phrenic arteries from the celiac trunk. The study was conducted on 39 cadavers from the
dissection laboratory with an age range of 50 – 80 years. The cadavers were embalmed through carotid arterial perfusion
of formaldehyde solution, spirit, water and glycerin and preserved in a weak formalin solution before dissection. Dissection
method was employed for this study.

In 16(41%) cadavers, the inferior phrenic arteries had their origin from coeliac trunk. Out of
the 16 cadavers, right inferior phrenic artery (RIPA) alone arising from the coeliac trunk was present in 2(05%) cadavers,
left inferior phrenic artery (LIPA) alone in 12(30.77%) cadavers and both IPA in 2(05%) cadavers. The
knowledge of variation of inferior phrenic artery origin shows that surgeons must be cautious to avoid unintentional
sectioning of small caliper arteries, as it may occur during the coeliac artery decompression in the compression syndrome
of the coeliac trunk by the median arcuate ligament. Finding in this study could be applied in treatment of HCC. An
unresectable HCC can be treated by transcatheter embolization of right inferior phrenic artery, in case it is involved.

The inferior phrenic arteries (IPA) constitute a pair of important vessels, supplying multiple organs
including the diaphragm, adrenal glands, esophagus, stomach, liver, inferior vena cava, and retroperitoneum.
Infrequently, the right and left inferior phrenic arteries can arise in the form of a common trunk from the aorta or from the
celiac trunk. It
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Introduction :

However, variation in IPA origin is a rule,
rather than an exception. In Adachi's study of 74
cadavers, the artery arose from the abdominal aorta and
the coeliac trunk in 31 and 34 cadavers, respectively. A
total of 383 computed tomography images by Gwon
showed that the site of IPA origin was the celiac trunk and
aorta in 152 and 148 cases, respectively. The IPA is the
most common source of extra hepatic collateral blood
supply for HCC and frequently supplies HCC located in

(2)

The inferior phrenic arteries(IPA) constitute a pair of
important vessels; supplying multiple organs including the
diaphragm, adrenal glands, esophagus, stomach, liver,
inferior vena cava, and retroperitoneum. The vast
majority of inferior phrenic arteries originate as separate
vessels from either the abdominal aorta or the celiac trunk.
Infrequently, the right and left inferior phrenic arteries can
arise in the form of a common trunk from the aorta or from
the celiac trunk.
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the bare area of the liver. The knowledge of the arterial
anatomical variations is very important for clinical,
radiological and surgical diagnosis.

This study was conducted on 39 cadavers from the
dissection laboratory with an age range of 50 – 80 years.
The cadavers were embalmed through carotid arterial
perfusion of formaldehyde solution, spirit, water and
glycerin and preserved in a weak formalin solution before
dissection. The dissection was performed in dissection
laboratories of GCS Medical College. Ahmedabad, AMC
MET Medical College Ahmedabad from 2010 to
2012.Routine manual dissection was done to open
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
origins of the IPA were confirmed. The frequency and
anatomical pattern of the origin of the right and left inferior
phrenic arteries were observed and noted.

Out of 39 cadavers studied the inferior phrenic arteries had
their origin from coeliac trunk n 16(41%) cadavers. Right
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Material and method :

Results :
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inferior phrenic artery (RIPA) alone arising from the
coeliac trunk was present in 2(05%) cadavers. Left inferior
phrenic artery (LIPA) alone arising from the coeliac trunk
was present in 12(30.77%) cadavers. Both RIPA and LIPA
arising from the coeliac trunk were present in 2(05%)
cadavers. In rest of 23(58.97%) cadavers RIPA and LIPA
takes origin from abdominal aorta. Table.1 shows
percentage of various origin of inferior phrenic artery

Table1 : Percentage of various origin

of inferior phrenic artery

Site of origin of IPA Number of cadavers

(n=39)

From Aorta 23 (58.97 %)

RIPA alone from celiac trunk 02 (05 %)

LIPA alone from celiac trunk 12 (30.77 %)

Both IPA from celiac trunk 02 (05 %)

Figure.1 RIPA from celiac trunk (1-Celiac trunk, 2-Splenic
artery, 3-Common hepatic artery, 4-Left gastric artery, 5-RIPA)

Figure.2 LIPA from celiac trunk (1-Celiac trunk, 2-
Splenic artery, 3-Common hepatic artery, 4-Left gastric
artery, 5-LIPA)

Figure.3 Both RIPA and LIPA from celiac trunk (1-
Celiac trunk, 2-Splenic artery, 3-Common hepatic artery,
4-Left gastric artery, 5-RIPA, 6-LIPA)

Discussion :

Keeping in view the aim of the study mentioned earlier,
following observations were recorded:

Table.2 shows comparison of percentage of various origins
of RIPA and LIPA. Previous study done by Petrella shows
origins of RIPA alone from celiac trunk in 5.62%, LIPA
alone from celiac trunk in 21.35%, both RIPA and LIPA
from celiac trunk in 7.86%. Pulakunta shows origins of
LIPA alone from celiac trunk in 3.125%, both RIPA and
LIPA from celiac trunk in 3.125%. In present study shows
origins of RIPA alone from celiac trunk in 05%, LIPA alone
from celiac trunk in 30.7 %, both RIPA and LIPA from
celiac trunk in 05%. The origin of RIPA and both RIPA &
LIPA from celiac trunk seen in present study is lower than
Petrella's study but origin of LIPA from celiac trunk is
higher. Rawat observed RIPA alone arising from celiac
trunk in 2 cases (1.6%) and both RIPA & LIPA arising from
celiac trunk in 1 case (0.8%) from 125 angiographies.
Mburu finds origin of IPA fro celiac trunk in 4.9% cases
from 123 specimens.

(4)

(5)

(6)

(7)

Table 2 : Comparison of percentage of various

origin of RIPA and LIPA

Site of origin Petrella

(89 cadavers) (32 cadaves) Study

(39 cadavers)

(4)
Pulakunta Present

of IPA

(5)

RIPA alone from

celiac trunk

LIPA alone from

celiac trunk

Both IPA from

celiac trunk

5.62 % - 05 %

21.35 % 3.125 % 30.77 %

7.86 % 3.125 % 05 %
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The inferior phrenic arteries have received increased
attention in recent years after the discovery of involvement
of RIPA or LIPA in arterial supply and growth of HCC. The
IPA is major source of collateral arterial supply of HCC.
The great importance of such knowledge in an
unrespectable HCC can be treated as transcatheter
embolization of RIPA or LIPA if involved. The
interventional radiologist or oncologist needs to indentify
the origin of RIPA during transcatheter embolization of
HCC.

Embryologically, the celiac trunk and IPA derived from 6
pair of ventral splanchnic vessels. During foetal
development, these pairs span and disappear, but if
longitudinal channels between primitive vessels persist
may lead to vascular variations. Trauma to IPA can cause
hemoperitoneum, haemoptysis, or gastroesophageal,
diaphragmatic, or hepatic bleeding. In setting of several
occlusive vascular diseases these vessels constitute an
important source of collateral flow to the intestinal
circulation and can provide crucial renal perfusion.

All interventionalists associated with transcatheter arterial
chemoembolization of HCC or gastroesophageal bleeding
management using embolization need to aware of this
variant anatomy to prevent nontarget embolization. The
knowledge of variation of inferior phrenic artery origin
shows that surgeons must be cautious to avoid
unintentional sectioning of small caliper arteries, as it may
occur during the celiac artery decompression in the
compression syndrome of the celiac trunk by the median
arcuate ligament.

We sincerely thankful to our Professor and Head of the
Department of Anatomy, GCS Medical College and AMC
MET Medical College, Ahmedabad, who not only acted as
guide but also as a mentor for successfully completing this
research.
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HCC – Hepato Cellular Carcinoma

IPA – Inferior Phrenic Artery

RIPA – Right Inferior Phrenic Artery

LIPA – Left Inferior Phrenic Artery

Abbreviation used
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