
Abstract 

Internal iliac vessels show frequent variations in their branching pattern. We saw variations in the 
branching pattern of right internal iliac vessels in a male cadaver. The internal iliac artery did not divide 
into anterior and posterior divisions. There were three common trunks: one for iliolumbar and lateral 
sacral arteries, another for inferior gluteal and internal pudendal arteries, and the third one for superior 
vesical and obturator arteries. The superior gluteal and middle rectal arteries arose directly from the 
main trunk of the internal iliac artery. The internal iliac vein did not have a main trunk. Its anterior and 
posterior divisions joined with the external iliac vein to form the common iliac vein. Knowledge of 
these variations might be useful for the urologists and surgeons.
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Introduction
The internal iliac artery (IIA) is among 

the terminal branches of the common iliac 
artery. It supplies the pelvic viscera, perine-
um and the gluteal region. It begins in front 
of the sacroiliac joint at the level of the in-
tervertebral joint between the fifth lumbar 
vertebra and the sacrum. It descends down 
to the upper margin of the greater sciatic 
notch and terminates by dividing into ante-
rior and posterior divisions [1,2]. In males 
the anterior division gives superior vesical, 

inferior vesical, obturator, middle rectal, in-
ferior gluteal, and internal pudendal arter-
ies. The posterior division gives iliolumbar, 
lateral sacral, and superior gluteal arteries. 
The variations in the origin and branching 
pattern of IIA are said to be due to the de-
velopmental reasons. Developmentally, the 
IIA is derived from the umbilical artery [3]. 
Various authors have attempted to classify 
the anatomic variants of the branching pat-
tern of IIA, based on the cadaveric studies 
[4-5].
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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The internal iliac vein (IIV) collects the venous 
blood from the pelvic organs, perineum and the gluteal 
region. Its tributaries correspond to the branches of the 
IIA, except for the iliolumbar vein. The iliolumbar vein 
drains into the external iliac vein. The variations in the 
pattern of formation of the IIV are relatively rare. The 
IIV may form an annulus around the IIA or it may re-
ceive an unusual vessel representing a confluence of the 
internal pudendal, obturator, gluteal, and sciatic veins 
[6]. Here we present the variation in the formation and 
termination of the IIV. 

Case Report
During the dissection classes for medical under-

graduates, we observed concurrent variations of the 
internal iliac vessels. The variations were found on 
the right side of the pelvis of a male cadaver aged ap-
proximately 65 years. The IIA had a normal origin and 
course but it did not divide into anterior and posterior 
divisions. There were three common trunks: one for ili-
olumbar and lateral sacral arteries, another for inferior 
gluteal and internal pudendal arteries, and the third one 
for superior vesical and obturator arteries (Figure 1). 
The superior gluteal and middle rectal arteries arose di-
rectly from the main trunk of IIA. The superior gluteal 
artery entered the gluteal region through the greater 

Figure 1. Dissection of the right side of the pelvis showing the unu-
sual internal iliac vessels. (1 – external iliac artery; 2 – external iliac 
vein; 3 – internal iliac artery; 4 – anterior division of internal iliac 
vein; 5 – posterior division of internal iliac vein; 6 – common trunk 
for iliolumbar and lateral sacral arteries; 7 – superior gluteal artery; 8 
– common trunk for inferior gluteal and internal pudendal arteries; 
9 – middle rectal artery; 10 – common trunk for superior vesical and 
obturator arteries; 11 – medial umbilical ligament; 12 – lumbosacral 
trunk; 13 – ventral ramus of first sacral nerve; 14 – obturator nerve; 
15 – vas deferens).

Figure 2. Dissection of the right side of the pelvis showing the unu-
sual formation of the right common iliac vein. (1 – external iliac ar-
tery; 2 – external iliac vein; 3 – internal iliac artery; 4 – anterior divi-
sion of internal iliac vein; 5 – posterior division of internal iliac vein; 
6 – common iliac vein;  7 – lumbosacral trunk;  8 – ventral ramus of 
first sacral nerve; 9 – obturator nerve).

sciatic foramen by passing above the lumbosacral trunk 
instead of passing between the lumbosacral trunk and 
ventral ramus of the first sacral nerve. The superior vesi-
cal artery supplied the territory of the inferior vesical 
artery, since the inferior vesical artery was absent. The 
IIV did not have a main trunk. Its anterior and poste-
rior divisions joined with the external iliac vein to form 
the common iliac vein [Figs. 1 and 2]. Its posterior divi-
sion ascended in front of the ventral rami of sacral spi-
nal nerves, and the anterior division ascended parallel 
to the lumbosacral trunk (Figure 2).

Discussion
The IIA is known to show some variations in its 

branching pattern and the knowledge of these varia-
tions is of utmost importance for the surgeons per-
forming obstetric and gynecological surgeries. Knowl-
edge of the branching pattern of this artery is pivotal in 
pelvic surgeries because erroneous interpretation and 
ligation of its branches are the sources of unexpected 
bleeding during the surgery. The percentage of success-
ful ligation of its branches varies from 42–75% [7,8].

Jastschinski [4] was the first person that grouped 
the variations of parietal branches of the IIA in the 
Polish population. He classified the vessels into four 
definite types. After this, Adachi et al. [4] classified the 
branching pattern of IIA into five types with 8 groups 
in a study on Japanese subjects. In both the above 
studies, the classification was based on the variations 
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Variations of internal iliac vessels

in the origin of the branches of IIA, namely umbilical, 
superior gluteal, inferior gluteal, and internal puden-
dal arteries. Yamaki conducted a study on 645 pelvic 
halves of Japanese cadavers, and proposed a modified 
Adachi classification. He divided the branching pattern 
of IIA divided into 5 types and 19 groups [5]. In this 
modified classification, type 1 is the predominant type. 
Earlier in the literature, type 1 was observed in 50.9% 
[9], 54.2% [10], and 58.2% [5] of cases. In the type 1 
pattern, the superior gluteal artery is the first to arise 
independently from the main stem, and inferior gluteal 
and internal pudendal arise from a common trunk as a 
second branch. It is further divided into four groups. 
When the common trunk of the inferior gluteal and in-
ternal pudendal arteries divides within the pelvis, it is 
considered to be group 1. If the division occurs outside 
the pelvis, it is group 2. When the superior gluteal ar-
tery and the common trunk of the inferior gluteal and 
internal pudendal arteries simultaneously originate 
from the main stem, they are classified as group 3 and 
group 4. In the present case, we observed the group 2 
branching pattern of IIA. Yamaki, in his study, found 
that group 2 was observed in 2.8% of cases among type 
1. During embryonic life the most appropriate chan-
nels of developing IIA enlarge, whereas the others get 
retracted or disappear to give a final arterial pattern.  In 
this process, sometimes there is a chance of disappear-
ance of one of the major appropriate channels, which 
will result in a variant arterial pattern.  Variation of the 
superior gluteal artery has to be kept in mind while 
planning iliosacral screw placement because the aber-
rant course or branching might result in the involve-
ment of the artery or its branches [11]. In the current 
case, the superior gluteal artery did not have its normal 
course between the lumbosacral trunk and the first sa-
cral nerve. This abnormal course might make it liable 
to injuries. Knowledge of abnormal origin, course or 
branching of the obturator artery is important for the 
surgeons dealing with a femoral and obturator hernia. 
Since the superior vesical and obturator arteries origi-
nated from a common trunk, the surgeons performing 
the bladder surgery or femoral hernia reduction must 
be aware of this possibility in order to avoid the ligation 
of the common trunk.

Variations of the IIV are relatively rare compared to 

the variations of the IIA. The IIV may cross the midline 
and terminate in the common iliac vein of the opposite 
side, or it may join the IIV of the opposite side to form a 
common trunk and then drain into one of the common 
iliac veins [12]. The aberrant venous patterns of forma-
tion and drainage can be detected using multidetector 
computerized tomography [13]. In the current case, 
the common iliac vein was formed by the union of the 
external iliac vein and two divisions of IIV, instead of 
IIV itself. The knowledge of this variation may be useful 
for the surgeons while performing the aggressive pelvic 
dissection.  

Conclusions
Though the variations of the branching pattern of 

IIA and IIV are common, a sound knowledge of the 
possible variations is needed for the surgeons dealing 
with a femoral hernia, repair of pelvic floor, surgery of 
genital organs, rectum and anal canal, and also for the 
orthopaedic surgeons doing surgeries of hip or sacroili-
ac joints. The current report may be very useful because 
of its rarity.
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