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Abstract:

Background: The internal iliac artery (IIA) is the principal arterial supply of the pelvic organs, gluteal region,
and perineum. Variations in its branching pattern are common and are of considerable importance during pelvic
surgeries, obstetric and gynaecological procedures, urological interventions, vascular surgeries, and
interventional radiology. The present study aimed to evaluate the branching pattern of the internal iliac artery
according to Adachi's classification and to determine the level of origin of the internal iliac artery in human
cadavers.

Materials and Methods: A descriptive cadaveric study was conducted on 60 pelvic halves obtained from 30
embalmed adult human cadavers in the Department of Anatomy of Index Medical College Hospital and
Research Centre. The common iliac artery, external iliac artery, and internal iliac artery were carefully
dissected. The branching pattern was classified according to Adachi's classification (Types I-V). The level of
origin of the internal iliac artery with respect to the lumbosacral vertebral level was also recorded.

Results: Among 60 specimens, the common trunk of the internal iliac artery gave no branch in 27 (45%)
specimens. The iliolumbar artery arose from the common trunk in 15 (25%), lateral sacral artery in 6 (10%),
obturator artery in 6 (10%), superior gluteal artery in 3 (5%), and both iliolumbar and lateral sacral arteries in 3
(5%) specimens. The obturator artery originated from the anterior division in 41 (69%) specimens. From the
anterior division, the internal pudendal artery was observed in 36 (60%), inferior gluteal artery in 6 (10%),
internal vesical artery in 4 (7%), middle rectal artery in 3 (5%), and superior vesical artery in 2 (3%) specimens;
the inferior gluteal artery was absent in 9 (15%) specimens.

Conclusion: Knowledge of the branching pattern of the internal iliac artery according to Adachi's classification
and its level of origin is essential for surgeons and interventional radiologists to minimise intraoperative
complications and improve the success of pelvic vascular procedures.
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Introduction

The internal iliac artery (IIA), formerly known as
the hypogastric artery, is one of the terminal
branches of the common iliac artery. It arises
anterior to the sacroiliac joint and descends into the
pelvis where it divides into anterior and posterior
divisions. [1,2]

Through its numerous visceral and parietal
branches, it supplies the pelvic viscera, pelvic
walls, gluteal region, reproductive organs, urinary
bladder, rectum, and perineum.

The branching pattern of the internal iliac artery
exhibits considerable anatomical variation. These
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variations are attributed to developmental changes
occurring during embryogenesis and have
significant implications in pelvic surgery, trauma
management, organ transplantation, and
interventional radiology. [3,4]

Among the various classification systems proposed
for the branching pattern of the internal iliac artery,
Adachi's classification (1928) is one of the most
widely accepted. It is based on the origin of the
superior gluteal artery (SGA), inferior gluteal
artery (IGA), and internal pudendal artery (IPA).

(7]
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Understanding these variations is essential during
pelvic lymph node dissection, ligation of the
internal iliac artery for pelvic haemorrhage, pelvic
fracture management, embolization procedures,
radical hysterectomy, prostatectomy, and colorectal
surgeries. The present cadaveric study was
therefore undertaken to evaluate the branching
pattern of the internal iliac artery according to
Adachi's classification and to determine its level of
origin. [8]

Materials and Methods

This descriptive observational cadaveric study was
conducted in the Department of Anatomy of Index
Medical College Hospital and Research Centre,
using 30 embalmed adult human cadavers (60
pelvic halves) available for routine undergraduate
and postgraduate dissection. The study was carried
out after obtaining approval from the Institutional
Ethics Committee and permission from the Head of
the Department. Adult cadavers of either sex with
intact pelvic vascular anatomy were included in the
study. Cadavers showing evidence of previous
pelvic surgery, trauma, congenital malformations,
or pathological changes affecting the iliac vessels
were excluded.

A standard midline incision opened the abdominal
cavity, and the abdominal viscera were carefully
reflected to expose the posterior abdominal wall.
The abdominal aorta was identified and traced to its
bifurcation into the right and left common iliac
arteries. Each common iliac artery was followed to
its termination into the external and internal iliac
arteries. The internal iliac artery was meticulously
dissected from its origin to its terminal branches
after removing the surrounding fascia, adipose
tissue, and connective tissue. Particular attention
was paid to the origin and course of the superior
gluteal artery, inferior gluteal artery, and internal
pudendal artery. The branching pattern of the
internal iliac artery was classified according to
Adachi's classification, which is based on the
arrangement of the superior gluteal, inferior gluteal,
and internal pudendal arteries. Each specimen was
categorized into Adachi Types I to V according to
the observed branching pattern. Bilateral
observations were recorded separately.

Inclusion Criteria

e Adult embalmed cadavers.
o Intact pelvic region.
e No evidence of previous pelvic surgery.

Exclusion Criteria

o Damaged pelvic vessels.
o  Congenital pelvic anomalies.
e Advanced decomposition.
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Result

In the present study, 60 hemipelves were examined
for variations in the branching pattern of the
internal iliac artery. The common trunk gave no
branch in 27 specimens (45%). The iliolumbar
artery arose directly from the common trunk in 15
(25%), lateral sacral artery in 6 (10%), superior
gluteal artery in 3 (5%), and obturator artery in 6
(10%) specimens. A combined origin of the
iliolumbar and lateral sacral arteries from the
common trunk was observed in 3 (5%) specimens.
From the anterior division, the obturator artery was
the most frequently observed branch, arising in 41
(68.3%) specimens, followed by the internal
pudendal artery in 36 (60%). The inferior gluteal,
internal vesical, middle rectal and superior vesical
arteries arose from the anterior division in 6 (10%),
4 (6.7%), 3 (5%) and 2 (3.3%) specimens,
respectively. The inferior gluteal artery was absent
in 9 (15%) specimens. The observed branching
patterns were broadly consistent with the variations
described in the Adachi classification. The
predominance of obturator and internal pudendal
arteries arising from the anterior division
corresponded to the usual Adachi pattern, whereas
direct origins of the iliolumbar, lateral sacral,
superior gluteal and obturator arteries from the
common trunk represented recognized variations.
The combined origin of the iliolumbar and lateral
sacral  arteries  further = demonstrated the
morphological variability of the internal iliac
artery. Overall, the findings support the
applicability of the Adachi classification while
demonstrating additional variations in individual
branch origins.

Discussion

The present study of 60 hemipelves demonstrated
considerable variability in the branching pattern of
the in-ternal iliac artery (IIA). The common trunk
gave no branch in 45% of specimens, while the
iliolumbar artery was the most frequent branch
arising directly from it (25%). Direct origins of the
lateral sacral, obturator and superior gluteal arteries
were observed in 10%, 10% and 5%, respectively.
These findings support the well-recognized
variability of the IIA and its branches. Our finding
of the obturator artery arising from the ante-rior
division in 68.3% of specimens is comparable with
the study of Mamatha et al., who also reported that
the obturator artery most frequently arose from the
anterior division. In their study of 50 pelvic halves,
the most common Adachi pattern was Type la
(52%), followed by Type III (34%). The present
observation of in-ternal pudendal artery origin from
the anterior division in 60% is consistent with the
general  pattern  de-scribed in  Adachi's
classification, in which the superior gluteal, inferior
gluteal and internal pudendal arteries form the basis
for classification. A large Indian cadaveric study by
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Prakash et al., involving 116 pelvic halves, reported
Adachi Type Ia in 60.6%, Type Ib in 2.6%, Type
ITa in 15.8%, and Type III in 21%. They also noted
considerable interchange of branches between the
two divisions of the ITA. [9]

The inferior gluteal artery was absent in 15% of our
specimens. This finding is important because
absence or atypical origin of the inferior gluteal
artery can influence classification according to
Adachi. Similar diffi-culty in classification due to
absence of the inferior gluteal artery was reported
by Mamatha et al., who found that 10% of their
specimens could not be classified because of its
absence. [9] Our findings are also comparable with
a recent South Indian cadaveric study by
Badagabettu et al., which examined 80 male
hemipelves. They reported Type 1 as the
predominant Adachi pattern (76%), followed by
Type II (17.5%) and Type III (3.7%), emphasizing
the predominance of the conventional anterior-
division arrangement.

The direct origin of the iliolumbar artery (25%) and
lateral sacral artery (10%) from the common trunk
in our study further demonstrates that branches
traditionally associated with the posterior division
may arise in-dependently or from variable levels of
the IIA.

Such variations are not completely represented by
the classical Adachi system, which primarily
classifies the IIA according to the relationships of
the superior gluteal, infe-rior gluteal and internal
pudendal arteries. Therefore, detailed
documentation of individual branch origins in
addition to assigning an Adachi type provides a
more comprehensive description of IIA anatomy.

Clinically, these variations are important during
pelvic and gynaecological surgery, orthopaedic
procedures, pelvic embolization, and management
of pelvic trauma, where unexpected arterial origins
may result in inadvert-ent vascular injury or
hemorrhage. [10]

Conclusion

The present study demonstrates significant
anatomical variability in the branching pattern of
the internal iliac artery. Although most observed
patterns were compatible with the Adachi
classification, several varia-tions in the origin of
individual branches were identified. The obturator
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and internal pudendal arteries predom-inantly arose
from the anterior division, whereas the iliolumbar
artery was the most frequent branch arising directly
from the common trunk. These findings emphasize
the importance of detailed knowledge of internal
iliac artery variations for pelvic surgery,
interventional radiology, vascular procedures, and
prevention of iatrogenic vascular complications.
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