Int J Biol Med Res. 2013; 4(1): 2792-2797
Int J Biol Med Res

www.biomedscidirect.com

Volume 3, Issue 1, Jan 2012

Contents lists available at BioMedSciDirect Publications

International Journal of Biological & Medical Research
BioMedSciDirect
Publications

Journal homepage: www.biomedscidirect.com

International Journal of
BIOLOGICAL AND MEDICAL RESEARCH

Original Article

The parietal branching pattern of the internal iliac artery
Thirupathi rao. Vishnumukkala*, Srinivasarao. Yalakurthy**, Bharath.CH.N.V***, S. Swayam Jothi Dorai Raj,
Bapuji.puttagunta, Kannan.M.
Department of Anatomy, A.S.R.A.M.S Medical College, Eluru, Andhrapradesh, India.

ARTICLE INFO

ABSTRACT

Keywords:
Branching pattern
Classification
Internal iliac artery
Variations

ABSTRACT: Back ground and Aims: The variations in the origin of the parietal branches of the
internal iliac artery are of great clinical importance during pelvic surgeries, but still now a
detailed study had not been done in Andhra Pradesh state, it was decided to undertake this
present study.Isolation of internal iliac artery and tracing of the major parietal branches were
done to know more about it than already documented and thereby hoping to add more
information to guide the radiologists and operating surgeons.Materials and methods: A total of
45 pelvic halves had been studied after a clear dissection and observed for the variations of
major parietal branches of the internal iliac artery (The superior gluteal, inferior gluteal, and
internal pudendal artery) based on adachi types. Results: Among the 45 pelvis halves based on
adachis classification Type I: 66.68%, Type II: 2.22%, Type III: 24.4%, Type IV: 4.44%and Type
V: 2.22%. Conclusion: The present findings showed a higher incidence from the common trunk
of inferior gluteal-internal pudendal arteries than previous studies.The findings noted in the
present study regarding the parietal branching pattern of internal iliac artery had contributed
to a better understanding of the branching pattern of this important vessel and will prove
definitely useful to clinicians in their respective fields.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
The internal iliac artery or hypogastric artery, one of the
terminal branches of the common iliac artery, is smaller than the
other branch, the external iliac. The internal iliac artery is the
artery of pelvis. However it also supplies branches to the gluteal
region, side of medial thigh and the perineum. In the pelvis the
artery supplies most of the blood to the pelvic viscera (except those
supplied by superior rectal and median sacral arteries) and
musculoskeletal part of the pelvis [1].
Each internal iliac artery is about 4 cm long and begins at the
common iliac bifurcation level with the intervertebral disc between
L5 and S1 vertebrae and anterior to the sacroiliac joint. As it passes
downward across the brim of the pelvis it is separated from the
psoas major by the external iliac vein and has the internal iliac vein
lying somewhat to its postero-lateral side. The ureter usually lies
immediately on the pelvic surface of the internal iliac artery or at
most only slightly anterior or posterior to this artery [1].
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study the changes in the C-reactive protein levels in the serum in
patients with ischemic heart diseases(IHD), by comparing the CRP
levels on admission, after 48 hours and at the end of one weekand
to evaluate the utility of CRP levels as a diagnostic and prognostic
tool of myocardial ischemia and infarction.
2. Materials and Methods
A total of 45 pelvic halves had been studied, of which study on
12 pelves were also included (i.e., 24 pelvic halves) and the
remaining 21 being single sides. Of these, 5 were from female
(adults), and 40 were from adult males. The material consisted of
adult subjects between the ages of forty and eighty five, from the
dissection hall of department of anatomy of Alluri Sitarama Raju
Academy of Medical Sciences, Eluru, and Andhra Pradesh. The
study was carried out in the dissection hall of the above college.
The pelvic viscera were pulled away from the pelvic walls to
expose the internal iliac artery and its branches. The internal iliac
vein and its tributaries were removed in some cases to get a clear
exposure of the arteries. The internal iliac artery and its branches
were dissected carefully. .
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The larger parietal branches of the internal iliac artery, namely,
superior gluteal artery, inferior gluteal artery and internal
pudendal artery were studied in relation to:

Figure 2. Eia: External iliac artery, iia: internal iliac artery,sga:
superior gluteal artery

A) Their site of origin from the parent trunk.

IAA: inferior gluteal artery, ipa: internal pudendal artery, oa:
obturator artery

B) Their destinations (or) structures supplied by them.

on: obturator nerve

C) Presence of any abnormality.
The observations regarding the four arteries were recorded
carefully. Photography and drawings were made after displaying
the trunk and the branches of internal iliac artery. The
photographs were made, using Nikon SLR camera with zoom lens
OBSERVATIONS:
The observations made in 45 pelvic halves were given below,
based on adachi classification.
In 26 specimens the inferior gluteal artery and internal
pudendal artery arose by a common trunk, this common trunk
divided with in the pelvis. Superior gluteal artery was arising
separately from the internal iliac artery. (Fig: 1)
Figure 1: IIA: Internal iliac artery, eia: external iliac artery,
sga: superior gluteal arteryiga: inferior gluteal artery, ipa:
internal pudendal artery, oa: obturator artery
on: obturator nerve
The next common variation seen was superior gluteal
artery, inferior gluteal artery and internal pudendal artery, all
arising separately from the internal iliac artery. This was
observed in 11 specimens. (Fig: 2)
PF: PIRIFORMIS, CT: common trunck for inferior gluteal and
internal pudendal arteries, iga: inferior gluteal artery, ipa:
internal pudendal artery, pn: pudendal nerve, noi: nerve to
obturator internus

The next common variation seen was superior gluteal
artery, inferior gluteal artery and internal pudendal artery, all
arising separately from the internal iliac artery. This was
observed in 11 specimens. (Fig: 2)
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In 2 specimen's superior gluteal, inferior gluteal and internal
pudendal arteries were arising from a single trunk. But the
superior gluteal artery was first given of from the trunk later the
trunk divided into the two terminal branches (i.e. inferior gluteal
and internal pudendal arteries). (Fig: 4)

IIA: Internal iliac artery, eia: external iliac artery, sga: superior
gluteal artery

IIA: Internal iliac artery, eia: external iliac artery, sga:
superior gluteal artery, ct: common trunck for internal
pudendal artery and inferior gluteal artery, ipa: internal
pudendal artery ,iga: inferior gluteal artery, oa: onbturator
artery , on: obturator nerve, ila: iliolumbar artery, lsa: lateral
sacral arter

3. Discussion

Type V arrangement was comparatively rare, being present in
only one of the 45 specimens examined, i.e., 2.22% (Fig: 6). The
values are shown in Table: 1

IPA: internal pudendal artery, iga: inferior gluteal artery.

In 1 specimen the superior gluteal artery and internal
pudendal artery were arising from a common trunk and inferior
gluteal artery was arising from the parent trunk separately. (Fig: 6)
The findings regarding superior gluteal artery, inferior gluteal
artery and internal pudendal artery were classified according to
Adachi's method.
Table 1:
MALE

FEMALE

TOTAL

TYPES

NO.

%

NO.

%

NO.

%

Ia

23

57.5

3

60

26

57.8

Ib

03

7.5

1

20

04

8.88

II a

01

2.5

-

-

01

2.22

II b

-

-

-

-

-

-

III

10

25

1

20

11

24.44

IV a

02

5

-

-

02

4.44

IV b

-

-

-

-

-

-

V

01

2.5

-

-

01

2.22

Total

40

100

05

100

45

100
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Table II

Table VI
FREQUENCY OF INTERNAL ILIAC
TYPES IN%

WORKER

YEAR

I

II

III

IV

V

Jastachinski

1891

38

22.8

32.5

7.3

1.2

Adachi

1928

59

16.2

22.7

1.2

0.5

Ashley and Anson

1941

56.2

13.5

23.2

4.4

0.4

Braithwaite

1952

58.5

15.3

22.5

3.6

-

Yamaki

1998

59.5

14.2

21.3

4.2

0.5

Table III

WORKER

YEAR

TYPE I FREQUENCY IN %

Jastschinski

1891

7.3

Adachi

1928

1.2

Ashley and Anson

1941

4.4

Braithwaite

1952

3.6

Yamaki

1998

4.2

Present study

2012

4.44

WORKER

YEAR

TYPE I FREQUENCY IN %

Table VII

WORKER

YEAR

TYPE I FREQUENCY IN %

Jastschinski

1891

38

Jastschinski

1891

1.2

Adachi

1928

59

Adachi

1928

0.5

Ashley and Anson

1941

56.2

Ashley and Anson

1941

0.4

Braithwaite

1952

58.5

Braithwaite

1952

-

Yamaki

1998

59.5

Yamaki

1998

0.5

Present study

2012

66.65

Present study

2012

2.22

WORKER

YEAR

TYPE I FREQUENCY IN %

Jastschinski

1891

22.8

Adachi

1928

16.2

Ashley and Anson

1941

13.5

Braithwaite

1952

15.3

Yamaki

1998

14.2

Present study

2012

2.22

TableIV

SG: Superior gluteal artery; IG: Inferior gluteal artery;
P: pudendal artery

Table V
WORKER

YEAR

TYPE I FREQUENCY IN %

Jastschinski

1891

22.8

Adachi

1928

16.2

Ashley and Anson

1941

13.5

Braithwaite

1952

15.3

Yamaki

1998

14.2

Present study

2012

24.44

Type I arrangement, where the superior gluteal artery arises
separately from the internal iliac artery, and the inferior gluteal and
internal pundendal arteries are given off by a common trunk is the
most frequent finding, accounting for 30 (66.68%) of all
specimens. The common stem for the inferior gluteal and internal
pudendal arteries divided proximal to the pelvic floor (Type I a) in
26 (57.8%), (Fig: 1). While in 4 specimens (8.88%) the division
occurred outside the pelvis (Type I b) (Fig: 3). Type1a arrangement
was observed in 23 (57.5%) of male specimens, whereas a similar
pattern was observed in 3 (60%) of female specimens.
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Of the Type II pattern, only Type II an arrangement was seen in
the present study in 1 specimen (2.22%). Here the superior and
inferior gluteal arteries arose by a common trunk and the internal
pudendal artery arose separately. The trunk common to the two
gluteal arteries divided with in the pelvis (Fig: 5).
Type III in which the three branches arose separately from the
internal iliac artery. It was the next predominant pattern
accounting for 11 (22.44%) of all specimens. Type III arrangement
was observed in 10 (25%) of male specimens, whereas a similar
pattern was observed in 1(20) of female specimens in our
observation (Fig: 2).
The pattern similar to Type IV was comparatively rare, being
present in only 2 (4.44%) of specimens. The pattern observed in
this study confirmed to Type IV a in which the three arteries arose
by a common trunk and the trunk first gave rise to superior gluteal,
before bifurcating into inferior gluteal and internal pudendal
arteries (Fig: 4).
Type V arrangement was comparatively rare, being present in
only one of the 45 specimens examined, i.e., 2.22% (Fig: 6). The
values are shown in Table: 1
5. Discussion
The findings for superior gluteal, inferior gluteal and internal
pudendal arteries were typed into different patterns, based on
Adachi's (1928) classification [6], which is universally accepted.
The findings for the obturator artery were classified separately,
based on its different modes of origin.
Different workers like Jastschinski (1898)[7], Adachi
(1928)[6], Ashley and Anson (1941)[9], Braithwaite (1952)[10]
and Yamaki (1998)[11] had provided data on the variations of the
parietal branches of the internal iliac artery, based on extensive
studies. It was interesting to note here that all the previous studies
on the parietal branches of the internal iliac artery had been done
in Western (or) Japanese subjects and the data collected correlated
with studies in a similar population.
The data collected in the present investigation was analyzed
and in the present study, the mode of origin of superior gluteal,
inferior gluteal and internal pudendal arteries conformed to that of
Adachi's five types, viz, Type I, II, III, IV, and V.
The frequency of the internal iliac types as reported by various
workers is given in Table: II and a comparison of the frequency of
each type as reported by various workers and the frequency
observed in the present study were shown in Tables: III-VII.
Although the mode of origin of the three large parietal
branches conformed to the five types of Adachi (1928), in the
present study, Type I arrangement (in which the superior gluteal
artery arises proximal to the common trunk for the inferior gluteal
and internal pudendal arteries) was the predominant pattern

observed and this arrangement was comparatively constant
(66.65%). This finding is in agreement with Adachi (1928), Ashley
and Anson (1941), Braithwaite (1952) and Yamaki (1998).
Jastschinski (1891) however, noted Type I incidence in only 38% of
his specimens. The incidence of a Type Ia and Type I b pattern
observed in the present study closely conforms to that reported by
Yamaki (1998).
Type II arrangement was observed in only 2.22% of the
specimens, which was less than the incidence reported for this type
by other workers. This might be possibly because of the fewer
number of specimens used in the present study. Only Type II a
pattern in which the two gluteal arteries arise by a common trunk
and bifurcation of that trunk with in the pelvis was noted in the
present study.
A Type III arrangement in which the superior gluteal, inferior
gluteal and internal pudendal arteries arose as separate branches
from the parent vessel was noted in a significant number of cases,
(24.44%). The incidence of Type III observed in the present study
was comparatively somewhat equal to that of the previous
workers. Type III pattern was second predominant type observed
in the present study.
The incidence of the relatively rarer Type IV arrangement
(4.44%) in the present study tallied with the observations of
Adachi (1928), Ashley and Anson (1941) and Braithwaite (1952).
Yamaki (1998) had given a slightly higher incidence of this rare
variation, while Jastschinski (1891) noted a relatively higher
incidence (7.3%).
The still rarer variation in which the superior gluteal and
internal pudendal arteries arose by a common stem and the
inferior gluteal artery arose separately had been found in 2.22% of
all the specimens. The present study tallied with the observations
of Adachi (1928), Jastschinski (1891), Ashley and Anson (1941)
and Yamaki (1998) except Braithwaite (1952) who failed to
observe this Type V pattern in his extensive study.
The present investigation undertaken in a limited number of
cadavers was reasonably in agreement with the findings reported
by Yamaki (1998).
6. Conclusion
These variations of the internal iliac artery could have resulted
from genetic, structural, or mechanical causes. The present study
of the internal iliac artery in a limited number of specimens had
thrown some light on the parietal branching pattern of this major
artery. The origins of these parietal branches were subject to great
variations, as observed in the present study. The clinical
implications of these observations are manifold, especially in the
context of diagnostic and interventional radiology and pelvic
surgery. Understanding the arterial anatomy is essential to
minimize intra-operative blood loss and other complications
during pelvic surgeries
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