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ABSTRACT

Background-Internal iliac artery (IIA) is one of the terminal branches of the common iliac artery and is the prime artery of pelvis. The artery has
many parietal and visceral branches and hence the variations are frequently noted. The larger branches, namely, the inferior gluteal artery, the
superior gluteal artery, and the internal pudendal artery, show sufficient regularity in their patterns of origin to allow typing. The variability of the
ITA and its branching pattern were studied by dissecting sixty-eight male pelvic halves (34 right and 34 left) and forty-eight female pelvic halves (24
right and 24 left sides). In significant number of specimens, IIA terminated without dividing into 2 trunks as against the usual description. There was
also considerable interchange of branches between the 2 terminal divisions. The patterns of branching noted were grouped as per Adachi's
classification. The incidence was noted to be as follows: type Ia in 60.6%, type Ib in 2.6%, type Ila in 15.8%, and type Il in 21%. The other types
were not observed in this study.

Conclusion. Interventions in the pelvic region must take into account the variability of the IIA and its branches that can modify the expected
relations and may lead to undesired hemorrhagic or embolic accidents.
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INTRODUCTION

Internal iliac artery is also called as hypogastric artery according to the
older terminology is given off by the common iliac artery (CIA) at its
bifurcation anterior to the pelvic brim at the level of the sacroiliac joint.
The artery descends posteriorly within the pelvic cavity towards the
greater sciatic foramen. At the upper border of this foramen, it ends by
dividing into anterior and posterior divisions. The visceral branches of
the anterior division are superior vesical artery (SV), inferior vesical
artery (IV), middle rectal artery (MR), uterine and vaginal arteries. The
last two branches are present in females, wherein the vaginal artery
replaces the inferior vesical artery. The parietal branches of the anterior
division are obturator artery (OB), inferior gluteal artery (IG), and
internal pudendal artery (IP). The branches from the posterior division
are all parietal, namely, iliolumbar artery (IL), lateral sacral artery
(LS), and superior gluteal artery (SG) [1]. IIA has multiple variations
in the branching pattern. Adachi [2] classified the patterns into five
different types, based on its large parietal branches, namely, SG, IG
and IP. Only these branches showed sufficient regularity in their
origins to enable grouping into different patterns. He described the
following types: type I: the superior gluteal artery arises separately
from the IIA, and the inferior gluteal and internal pudendal vessels are
given off by a common trunk. If the latter divides within the pelvis it is
considered to be type la, whereas if the bifurcation occurs below the
pelvic floor it is classified as type Ib (62 sides; 51.2%); type 1I: the
superior and inferior gluteal arteries arise by a common trunk and the
internal pudendal vessel separately. If the trunk common to the two
gluteal arteries divides within the pelvis

It is type Ila and if the division occurs outside the pelvis it is classified
as type IIb (28 sides; 23.1%); type I1I: the 3 branches arise separately
from IIA (22 sides; 18.2%); type IV: the three arteries arise by a
common trunk. The subtyping in this group is based on the sites of
origin of the superior gluteal and the internal pudendal arteries from
the parent stem. In type IVa the trunk first gives rise to the SG before
bifurcating into the other two branches; in type IVb the internal
pudendal is the first vessel to spring from the common trunk, which
then divides into superior and inferior gluteal arteries. type V: the
internal pudendal and the superior gluteal arteries arise from a
common trunk, and the inferior gluteal has a separate origin.

The concentration of organs and the anatomical struc- tures within the
closely packed confines of the pelvis makes the study of vascular
patterns and their variations of much importance. Moreover the role
played by embryonic umbili- cal artery, which later on becomes a

regressed constituent of the IIA complex in the development of
anomalous branches or variations of vascular anatomy is of
considerable impor- tance [3]. Internal iliac ligation is done for various
indications including obstetric reasons for postpartum hemorrhage [4].
Inclusion of posterior division into ligature results in gluteal necrosis.
The varying lengths of IIA, combined with its variable terminations,
may confuse the surgeon in identifying the anterior division for
ligation. The variable origins of the branches from different regions of
the ITA, if unnoticed, may result in improper therapeutic embolisation.

MATERIALSAND METHODS

Study Site- Deptt. of Anatomy Nalanda medical college and Hospital
Patna Bihar.Total 116 pelvic halves from 58 embalmed cadavers in the
age group of 30-80 years belonging to the Indian population. The
specimens included sixty eight male pelvic halves (34 right and 34 left
sides) and forty eight female pelvic halves (24 right and 24 left sides).
All these cadavers were free of surgical scar or injury in pelvic or
gluteal region. The whole pelves were separated at the level of L4- L5
articulation and bisected longitudinally in the midline. The CIA was
traced to find the external iliac artery (EIA) extending in line with CIA
towards the inguinal ligament and internal iliac artery directed towards
the pelvic cavity. The level of bifurcation of CIA into EIA and IIA was
noted.

The tributaries of internal iliac vein along with the main trunk were
removed in toto, taking care not to injure the branches of ITA. With
careful dissection, ITA was traced to its termination into two divisions
or branches. The length of IIA from its origin to the termination was
measured.

Figure 1: Left pelvic half shows type Ia Adachi's classification—
|
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superior gluteal artery arises separately from internal iliac artery and a
common trunk for inferior gluteal artery and internal pudendal artery
divides proximal to the pelvic floor. IIA: internal iliac artery; IG:
inferior gluteal artery; SG: superior gluteal artery; IP: internal
pudendal artery.

Figure 2: Left pelvic half shows type Ib Adachi's classification—
superior gluteal artery arises separately from internal iliac artery and a
common trunk for inferior gluteal artery and internal pudendal artery
divides distal to the pelvic floor. IIA: internal iliac artery; IG:
inferior gluteal artery; SG: superior gluteal artery; IP: internal
pudendal artery.

RESULTS

1.1. The superior gluteal artery arose sep- arately from the IIA, and the
inferior gluteal and internal pudendal vessels are given off by a
common trunk in 63.2%. The common trunk divided within the pelvis,
that is, type la (Figure 1), in 60.6% (70 specimens; 42 male and 28
female pelvic halves) whereas the bifurcation occurred below the
pelvic floor that is, type Ib (Figure 2) in 2.6% (3 specimens; 2 male and
1 female pelvic halves). The superior and inferior gluteal arteries arose
by a common trunk that divided proximal to the pelvic floor and the
internal pudendal vessel separately that is, type Ila (Figure 3), in 15.8%
(18 specimens; 9 male and 9 female pelvic halves). The three branches
arose separately from IIA, that is, type III (Figure 4), in 21% (25
specimens; 15 male and 10 female pelvic halves). Types IIb, IV, and V
were not noted in any of the specimens.

Extent of the I1I4. The origin of IIA was found to be at the level of
lumbosacral articulation (Figure 5) in 94 specimens (81%) and it was
above that level

Figure 3: Left pelvic half shows type Ila Adachi's classification—
internal pudendal artery arises separately from internal iliac artery
while inferior gluteal artery and superior gluteal artery arise bya
common trunk which divides proximal to the pelvic floor. IIA: internal
iliac artery; EIA: external iliac artery; IG: inferior gluteal artery; SG:
superior gluteal artery; IP: internal pudendal artery.

Figure 4: Left pelvic half shows type III Adachi's classification— the
three branches, namely, inferior gluteal, superior gluteal, and internal
pudendal artery, arise separately from the internal iliac artery.
CIA: common iliac artery; IIA: internal iliac artery; EIA: external

Iliac artery; IG: inferior gluteal artery; SG: superior gluteal artery; IP:
internal pudendal artery.

Figure 5: Right half of pelvis showing the bifurcation of IIA at
the level of lumbosacral articulation. Arrow: lumbosacral joint; I1A:
internal iliac artery; EIA: external iliac artery; IG: inferior gluteal
artery; SG: superior gluteal artery; IP: internal pudendal artery; SV:
superior vesical artery; IV: inferior vesical artery; MR: middle rectal
artery; Ob: obturator artery; LS: lateral sacral artery; IL: Iliolumbar
artery

Branches Arising from Main Stem of the ITA. The main vessel usually
does not give rise to any significant named branches, while all of them
arise from its divisions. But in this study, one or more branches were
found to arise from the main stem of the IIA before its termination in
56.9% of

the specimens as shown in Table 1. The branches were IL, LS, and MR
in varying proportion of specimens.

1.1. Altered Origin of Branches from the Divisions. Some of the
branches of the IIA were noted to deviate from their usual origins of the
anterior or posterior divisions. IG, OB, and MR which are normally
branches of the anterior division, were noted to arise from posterior
division in 19.8%, in 6.8%, and in 6.8%, respectively. Lateral sacral
artery, usually a branch of posterior division, was found to arise from
anterior division in 32.7%.

DISCUSSION

The classification of our findings based on Adachi's types is mentioned
in Table 2. Type la was the most common finding. The frequency of
occurrence of type Il was less than that of type I11. This was against the
findings of Adachi and many other studies [5—7] as shown in Table 3.
Types IV and V were not found in any of the specimens. On
comparison, it is evident that the present findings are in accord with
that of the previous studies in type Ia being the most common. No
specimen of type IIb, I'V, or V is met with in the present study. The other
studies that are shown in Table 3 did not reveal type V where a common
trunk divides into internal pudendal artery and superior gluteal artery.
Types 1, 11, and III are in the order of I III I in the present study as
against [ I1 Il by Adachi's classification.

The clinical impor- tance underlying the measurement of length of
ITA is that, the application of a ligature to IIA may be needed in cases of
aneurysms or hemorrhage affecting one of its branches. The degree of
facility of applying a ligature to this vessel will mainly depend on its
length. If the vessel is short, then it is deeply seated in the pelvis. On the
contrary, if artery is longer it is found partly above the cavity. If artery
is short, it would be preferable to apply a ligature to the CIA or upon
EIA and I1A at their origin [9].

The ligation of the IIA, 5 cm distal to the common iliac bifurcation is
said to spare posterior division branches in the vast majority of cases
with uterine hemorrhage [10]. This rule may not apply in the presence
of ITA, longer than 5 cm as noted in 25.9% in our study.

The branches which arise from anterior and posterior trunks may vary
considerably [11]. This fact is rightly sup- ported by the interchange of
origins of IG, OB, MR, and LS from the two divisions of IIA. The
origin of OB from the posterior division was observed in 0.5% by
Kumar and Rath, while in our study it was noted in 6.8%. This origin is
advantageous in the cases of surgical ligation or pathological
obstruction of the anterior division of internal iliac artery, since there
will be sparing of OB and its branches, especially the branch to the
head of the femur. The parietal branches of OB are important
collaterals in aortoiliac and femoral arterial occlusive diseases.
Therefore this may be considered for a possible bypass grafting in
cases of ischemic necrosis of head of femur following decreased blood
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flow through OB, connecting the posterior division to the distal end of
the obstruction. Moreover, the increased length of the left OB, owing
to the origin from the posterior division of internal iliac, may have an
additional advantage while grafting. Thus to avoid complications
during surgery, the radiologists and pelvic surgeons should be aware of
this rare variation[12].

Table 1: Branches Originating From The Main Stem Of Internal
Iliac Artery.

Branch Number|{Percentage
Iliolumbar artery 19 16.4
Lateral sacral artery 23 19.8
Iliolumbar artery and lateral sacral artery as |4 34
separate branches

Iliolumbar artery and lateral sacral artery as a|8 6.9

common trunk
Iliolumbar artery as separate branch and 4 34
lateral sacral artery and middle rectal artery
as common trunk

Common trunk for iliolumbar artery and Q 34
middle rectal artery

Lateral sacral artery and middle rectal artery |4 34
as separate branches

No branch before division 50 43.1
Total 116 100

Table 2: Findings Based On Adachi's Classification.

Male (68) Female (48) Total (116)
Types| Number| Percentage| Number| Percentage| Number| Percentage
Ia 42 61.8 28 58.3 70 60.6
Ib 2 2.9 1 2 3 2.6
Ila |9 13.2 9 18.8 18 15.8
b |15 ® 10 20.8 25 21
111

Table 3: Studies Based On Adachi's Classification.

Study Ia |Ib |Lia |Ilib |II |IVa [Ivb [V
Adachi (1928) [2] 51.2 23.1 18.2 4.1 0.8
(118 specimens) %

Braithwaite(1952)[5] [48.5 [10 [11.8{3.5 |22.5|24 |12 |_

(169 specimens) %

Fischer (1959) [6] 46 |4 |12 |14 16 |2 6
(50specimens) %

Roberts and 45 |6 (25 |1.8 [14.4|54 (1.8 |_
Krishingner (1967)

[7](167specimens) %

Our study 60.6 |12.6 [15.8|_ 21 o

(116specimens) %

Among these IL and LS showed higher incidence of 16.4% and 19.8%,
respectively. Origin of IL from the main stem of IIA was described as
“Level C”and it was noted in 52.5% in a study.

Surgical interventions in the lumbar, sacral, and pelvic regions must
take into account the variable origins of the IL from the iliac system
that can modify the expected topographical relations and may lead to
undesired hemorrhagic accidents [16].

CONCLUSION

The study reveals the variations in IIA anatomy as against the standard
depiction of the artery. In 20.7% of specimens, IIA gave origin to larger
terminal branches without dividing into two trunks. In most of the
specimens one or two branches arose from the main stem of I1A even
before its bifurcation. Interchange of the origin of some branches
between the two trunks was observed. The highest proportion of cases
was [ >> II as against most other studies. Understanding
displayed the branching patterns, namely, type la of Adachi's
classification. The order of frequency in Indian population IIA
anatomy is essential to minimize intraoperative blood loss and other
complications.
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