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The internal iliac artery (IIA), previously referred to the hypogastric artery, is the primary arterial vessel of the

pelvis. It supplies the pelvic viscera, pelvic walls, perineum, and the gluteal region. The blood supply to the uterus

comes from some of the IIA divisions and their anastomoses

anatomy  obstetrics and gynecology  internal iliac artery ligation

1. Level of the IIA Origin

The IIA originates from the common iliac artery (CIA) anterior to the sacroiliac joint. Generally, the level of the IIA’s

origin is situated at the L5–S1 intervertebral disc . A study involving 150 cadavers identified the bifurcation point

of the CIA at the level between L5 and S1 in 82% of cases and at the level of L5 in 15% of cases . Another study,

including 60 bisected human cadaveric pelvises, demonstrated that the origin of IIA was at the level of the S1

vertebra in 35 cases (58.3%), at the level of L5–S1 in 24 cases (40%), and in 1 case (1.7%), at the level of L5 .

Similarly, in a study involving 50 bisected human cadaveric pelvises, the origin of the IIA was observed at the level

of the S1 vertebra in 36 cases (72%), at the level of L5–S1 in 12 cases (24%), and at the level of L5 in 2

specimens (4%) . In the study by Sakthivelavan et al. involving 116 pelvic halves from 58 embalmed cadavers,

the origin of the IIA was found at the level of the lumbosacral transition in 94 specimens (81%) and above that level

in 22 specimens (19%) .

2. Level of Termination of IIA Trunks

The IIA runs posteriorly to the superior border of the greater sciatic foramen, where it separates into two divisions—

anterior and posterior . Mamatha et al. reported the termination of IIA divisions above the level of the greater

sciatic notch in 98% of specimens and below it in 2% . A study by Sakthivelavan et al. showed that the IIA

originated at the level of the superior border of the greater sciatic notch in 65.5% of cases, and at various positions

between lumbosacral transition and the greater sciatic foramen in 34.5% of cases . Naveen observed the

termination of the IIA division above the level of the greater sciatic notch in 100% of specimens . Cases have

been reported where the posterior division of IIA is absent, or divisions of IIA arise without dividing into anterior and

posterior trunks .

3. Length of IIA
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Knowledge of the length of IIA is essential while performing its ligation. According to Gray’s Anatomy, the length of

the IIA is approximately 4 cm . The right IIA is frequently longer than the left IIA . Bleich et al. measured the

length of the IIA from the CIA bifurcation to the origin of the first posterior division . The authors also measured

the length of the IIA together with the cranio-caudal width of the posterior division. Bleich’s measurement has

clinical significance, as surgeons can estimate the distance at which the posterior division will be spared. .

Generally, the length of the IIA is measured from the CIA bifurcation to the bifurcation into two terminal branches

. Other authors measured the length of the IIA from its origin to the point of bifurcation of the anterior and

posterior divisions . The length of the IIA varies among different populations . Cadaveric studies have

reported IIA lengths ranging from 0 to 90 mm (Table 1) . However, except for the study of Bleich et

al.  (only female cadavers were examined), the majority of studies examined the anatomy of IIA in both sexes 

.

Table 1. Length of IIA in anatomical studies.

4. Variability in the Branching Pattern of the IIA

The anterior and posterior divisions of the IIA typically include the following branches: posterior division (superior

gluteal artery, iliolumbar artery, and lateral sacral arteries) and anterior division (umbilical artery, superior vesical

artery (it could be two or more originating), obturator artery, uterine artery, vaginal artery, middle rectal artery,

internal pudendal artery, inferior gluteal artery) . Some editions of anatomical textbooks suggest that in
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Author Year Cadaver
Origin

Number of Cadavers or
Hemi-Pelvises

Mean Length (cm)
(±SD)

Range
(cm)

Adachi 1928 Japan 121 44.3 (±1.3)  

Shafiroff et al. 1959 USA 150  

1–3
(21%)
3–5

(60%)
5–7

(13%)

Fatu et al. 2006 Romania 100 4.9 2–9

Bleich et al. 2007 USA
54 (right)
54 (left)

26.8
27

0–5.2
0–4.9

Naveen 2011 India 60 (hemi-pelvises) 3.7 (±4.62) 1.3–5.4

Sakthivelavan et
al. 2014 India 58 3.7 2.3–7.1

Yuvaraj et al. 2018 India
80 (right)
80 (left)

3.94 (±0.86)
3.61 (±0.63)

2.4–5.4
2.7–4.7
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females, the vaginal artery may replace the inferior vesical artery . The 42nd edition of Gray’s Anatomy stated

that in females, the vaginal artery sometimes replaces the inferior vesical artery. The latter can originate in close

proximity to the origin of the uterine artery, either as a single vaginal artery or multiple vaginal branches .

However, it is worth noting that the presence of the inferior vesical artery in the female population exhibits

considerable variability in terms of its origin and prevalence. De Treigny et al. reported finding the inferior vesical

artery in 47.4% of the examined female cadavers. The artery had different origins, either as a common trunk with

the uterine and umbilical artery (33.3%) or emerging directly from the umbilical artery (33.3%), from the uterine

artery (22.2%), or from the obturator artery (11.1%). Consequently, the authors concluded that the presence of the

inferior vesical artery should not be considered to be confined to the male population alone . Shafiroff reported a

78% prevalence of the inferior vesical artery among 150 specimens (both males and females). The author

observed that the artery has many different origins—the umbilical, testicular, internal pudendal, and vaginal arteries

. The presence of inferior vesical arteries was reported in another study, which observed the artery flow velocities

by Doppler examination in women receiving hormonal replacement therapy . Ercoli et al. also mentioned the

presence of inferior vesical arteries in a cadaveric study, which included 30 female cadavers. Authors observed

that the inferior vesical and vaginal arteries are part of the tissue that envelops the vesicovaginal ligament, also

known as the deep layer of the vesicouterine ligament . Muallem et al. even used the inferior vesical artery as a

landmark for the exact anatomical positions of one of the pelvic splanchnic nerves. Moreover, authors believed that

the inferior vesical artery plays a very important role in arterial vascularization of the distal ureter . The presence

of the inferior vesical artery was mentioned in another study. Authors divided the IIA into visceral divisions and

parietal divisions (the iliolumbar, sacral lateral, superior gluteal, inferior gluteal artery, internal pudendal arteries).

The aim of the study was to investigate the variability in the origin of the uterine artery among one hundred women,

who underwent laparoscopic surgery for uterine fibroids. Authors reported four different types of IIA origin. The

study found that the uterine artery, middle rectal artery, and the inferior vesical artery originated from the internal

pudendal artery (type 2b) in 24.3% of the investigated patients . Authors reported that the inferior vesical artery,

the middle rectal artery, and the uterine artery arose in a common trunk, which originated from a larger-than-usual

internal pudendal artery .

It is well established that the IIA exhibits numerous variations in its branching pattern. Therefore, a thorough

understanding of the distribution pattern of this artery is essential for safely performing retroperitoneal surgery .

Many authors have proposed various concepts for classifying the terminal divisions of the IIA . Generally,

surgeons use the Adachi classifications system, which has been the standard for many years . Adachi

defined the branching of the IIA based on its four major parietal divisions: the umbilical, superior gluteal, inferior

gluteal, and internal pudendal arteries (see Figure 1, Figure 2 and Figure 3) .
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Figure 1. Anatomy of the internal iliac artery ((A,B)—embalmed female cadaver; author’s own material). (A,B)

show the left side of the pelvis of the same cadaver. The posterior branch of the IIA has a lateral course (superior

gluteal artery) in the pelvic sidewall. The middle rectal artery and iliolumbar artery were cut during dissection. EIA—

external iliac artery; IIA—internal iliac artery; EIV—external iliac vein; ON—obturator nerve; OIM—obturator

internus muscle; SGA—superior gluteal artery; IGA—inferior gluteal artery; UR—ureter; SUV—superficial uterine

vein; OA—obturator artery; UMA—umbilical artery; UA—uterine artery; UT—uterus; PMM—psoas major muscle;

IIV—internal iliac vein; VA—vaginal artery; CIAB—common iliac artery bifurcation; BL—bladder; R—rectum; CA—

caudal; L—left.
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Figure 2. Anatomy of the internal iliac artery ((A,B)—embalmed female cadavers; author’s own material). (A,B)

show the left and right pelvic sidewall in two different female cadavers. The posterior branch of the internal iliac

artery (superior gluteal artery) has a medial course in both figures. (A)—The sacral plexus and its relation to the

divisions of the internal iliac artery are clearly highlighted. The superior gluteal artery runs between the lumbosacral

trunk and the anterior ramus of the first sacral nerve and leaves the pelvis through the suprapiriform foramen. The

inferior gluteal artery is located between the anterior rami of the second and third sacral nerves and leaves the

pelvis through the infrapiriform foramen. (B)—The course of the uterine artery ventral to the ureter can be clearly

seen. EIA—external iliac artery; IIA—internal iliac artery; EIV—external iliac vein; ON—obturator nerve; SGA—

superior gluteal artery; IGA—inferior gluteal artery; UR—ureter; SUV—superficial uterine vein; SVA—superior

vesical artery; LSAs—lateral sacral arteries; OA—obturator artery; UMA—umbilical artery; UA—uterine artery;

PMM—psoas major muscle; IIV—internal iliac vein; VA—vaginal artery; CIAB—common iliac artery bifurcation; BL

—bladder; UT—uterus; R—rectum; LST—lumbosacral trunk; S1, S2, S3—anterior rami of the sacral spinal nerves;

Ca—caudal; L—left; Cr—cranial.

Figure 3. Anatomy of the internal iliac artery of (A,B) embalmed female cadavers; author’s own material. (A,B)

show the right and left pelvic sidewalls in two different female cadavers. A—Presence of the inferior vesical artery

in a female. B—Anomalous shape and course of the internal and external iliac arteries. The internal iliac artery

follows a direct caudal course. EIA—external iliac artery; EIV—external iliac vein; IIA—internal iliac artery; FR—

femoral ring; IVA—inferior vesical artery; SVAs—superior vesical arteries; IGA—inferior gluteal artery; SGA—
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superior gluteal artery; UA—uterine artery; OA—obturator artery; PR—promontory; UT—uterus; R—rectum; BL—

bladder; R—right; Ca—caudal; L—left.

The Adachi classification system includes the following types:

Type 1: The superior gluteal artery (SGA) originates separately from the IIA, while the inferior gluteal (IGA) and

internal pudendal artery (IPA) share a common trunk. Subtypes 1a and 1b depend on whether the bifurcation of the

IGA and IPA occur within or below the pelvis, respectively.

Type 2: The IPA originates independently from the IIA, while the SGA and the IGA share a common trunk.

Subtypes 2a and 2b represent whether the bifurcation of the SGA and IGA arise within or below the pelvis,

respectively.

Type 3: The SGA, IGA, and IPA originate independently from the IIA, with the IPA being the terminal branch.

Type 4: The SGA, IGA, and IPA have a common trunk. Classification in subtypes 4a and 4b depends on whether

the SGA or IPA is the initial vessel emerging from the common trunk. For instance, in 4a, the SGA is the initial

vessel coming from the common trunk before bifurcating into the other two divisions—the SGA and IGA. In type 4b,

the IPA is the first to come from the common trunk, which then splits into the SGA and IGA.

Type 5: The IGA originates independently from the IIA, while the SGA and IGA share a common trunk .

Surgeons should also be familiar with the anatomy of the internal iliac vein (IIV), which follows a similar course to

its arterial counterpart, ascending posteromedially to the IIA. The IIV drains into the ipsilateral external iliac vein .

For visual reference, the anatomy of the IIA and some anatomical differences are illustrated in Figure 1, Figure 2

and Figure 3. The iliolumbar artery and middle rectal artery are not shown in the figures.
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