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Abstract

Background: The internal iliac artery has been shown to branch with great
variability. As the superior gluteal artery leaves the pelvic cavity through the
greater sciatic foramen it travels around the roots of the lumbosacral plexus,
often compressing underlying nerves. Knowledge of the variability with which
the superior gluteal artery passes around the roots of the lumbosacral plexus
is clinically important. The information may help physicians better understand
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Methods: 112 adult human pelvic halves were procured from cadavers for
this study.

Results: The Superior Gluteal Artery (SGA) was found to take four different
pathways through the lumbosacral plexus. The most common path taken by
the SGA was between the Lumbosacral Trunk (LST) and anterior ramus of
spinal nerve S1. This occurred in 76 of the 112 specimens (67.9%). The second
most common path taken by the SGA was lateral to (outside of) the LST. This
occurred in 23 of the 112 specimens (20.5%). The third most common route
taken by the SGA was between the L4 and L5 part of the LST. This occurred
in 11 of the 112 specimens (9.8%). The least common course of the SGA was
between the anterior rami of spinal nerves S1 and S2. This was observed in 2
of the 112 specimens (1.8%). In most cases, either the superior gluteal artery or
posterior division of the internal iliac artery passes firmly over the surface of one
of the nerve roots of the lumbosacral plexus.
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Introduction

The internal iliac artery supplies blood to the pelvic viscera, pelvic
wall, perineum and gluteal region. It typically branches into anterior
and posterior divisions, each giving rise to additional branches. The
anterior division of the internal iliac artery commonly gives rise to
umbilical, vesical, uterine, middle rectal, obturator, inferior gluteal
and internal pudendal arteries. The posterior division commonly
gives rise to iliolumbar, lateral sacral and superior gluteal arteries
(Figure 1). There is significant variability in the branching of the
internal iliac artery [1-7].

The Superior Gluteal Artery (SGA) is usually the largest branch
off the posterior division of the internal iliac artery. Unlike the
branches of the anterior division, it is not very mobile due to its route
of exit through the posterolateral aspect of the pelvis. The SGA passes
in close proximity to the roots of the lumbosacral plexus as it travels
through the greater sciatic foramen.

Regardless of the branching pattern of the internal iliac artery, one
thing remains fairly consistent; the SGA must leave the pelvis soon
after branching off the internal iliac artery, and must pass around the
subjacent lumbosacral plexus in order to do so. As the SGA leaves
the pelvis through the greater sciatic foramen, it often passes tightly

against the underlying nerves, having the greatest potential of the
pelvic arteries to compress underlying nerve roots. Aneurysm of
the SGA has been shown to produce foot drop and sciatica [8-10].
However, understanding the specific course of the SGA around the
lumbosacral plexus is important in order to understand which parts
of the lumbosacral plexus are most susceptible to compression by the
SGA and how to treat the problem.

Many of the popular anatomical references describe and depict
the SGA leaving the pelvis by passing between the Lumbosacral Trunk
(LST) and anterior ramus of spinal nerve S1 [11-15]. One reference
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Figure 1: Branches of the Internal lliac Artery. lIA: Internal lliac Artery; AD:
Anterior Division of the internal iliac artery; PD: Posterior Division of the
internal iliac artery; ILA: lliolumbar Artery; LSA: Lateral Sacral Artery; SGA:
Superior Gluteal Artery.
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Figure 2: Drawings showing the variation in the course of the Superior
Gluteal Artery (SGA) with respect to the lumbosacral trunk and anterior rami
of spinal nerves S1-S4. A: The SGA travels between the Lumbosacral Trunk
(LST) and S1 nerve root (Type I). B: The SGA travels lateral to (outside) the
LST (Type II). C: The SGA travels between the L4 and L5 portions of the LST
(Type lll). D: The SGA travels between the anterior rami of spinal nerves S1
and S2 (Type IV).

appears to show it passing between the L4 and L5 roots of the LST
[16] and in others it is difficult to discern [17,18]. Grant’s Dissector, a
guide commonly used in medical anatomy courses, describes the SGA
as a branch that “usually passes between the LST and anterior ramus
of spinal nerve S1.” Yet there are no references in the literature for the
variability in the course taken by the SGA around the lumbosacral
plexus as it leaves the pelvis.

Understanding the variability with which the SGA passes by the
lumbosacral plexus may help medical doctors locate this relatively
large artery during surgical procedures and help explain how it can
cause foot drop and sciatica. The information may even raise enough
awareness of the potential of the SGA to affect the sciatic nerve
function that it should be taken into consideration when deciding on
a treatment for sciatic nerve compression. This study will describe
four different pathways taken by the SGA around the lumbosacral
plexus as it leaves the pelvis through the greater sciatic foramen.

Materials and Methods

112 formalin fixed adult human pelvic halves were procured
from the Anatomy Bequest Program at the University of Minnesota.
Specimens were collected during routine pelvic dissections during the
medical anatomy course. The dissections were performed over a one
week period of time. Of the 56 cadavers dissected, there were 23 males
and 33 females. All of the cadavers were Caucasians from Minnesota
(age range 54 — 101). A horizontal section through the abdomen at
the fourth lumbar level was performed, followed by the division of
the pelvis into two equal halves. The pelvic viscera were first divided
with a scalpel, followed by sectioning of the pubic symphysis, sacrum/
coccyx and remaining lumbar vertebrae using a handsaw. All of
the branches of the internal iliac artery were cleaned by removing
surrounded connective tissue using common dissection techniques.
The lumbosacral plexus was then cleaned with careful dissection.
The branches of the internal iliac vein were removed during the
dissections in order to clearly visualize the relationship of the SGA to

Figure 3a: In this dissection of the left side of the pelvis, The Internal lliac
Artery (IIA) is seen branching from the Common lliac Artery (CIA) and
entering the pelvis. The posterior division of the IIA gives rise to the Superior
Gluteal Artery (SGA), which passes between the Lumbosacral Trunk (LST)
and anterior ramus of the S1 nerve root (S2). The anterior rami of the S2 and
S3 nerves roots are labeled for reference.

b: As the posterior division of the internal iliac artery is lifted away from the
Lumbosacral Trunk (LST) a visible impression is seen (arrow), indicative of
the close proximity of the artery to the underlying nerve root.

Figure 4: In this dissection of the left side of the pelvis, the Internal lliac Artery
(I1A) is seen branching from the Common lliac Artery (CIA) and entering the
pelvis. The Superior Gluteal Artery (SGA) travels over the lumbosacral trunk
LST for exiting along its lateral surface. The anterior rami of spinal nerves
S1-S3 are labeled for reference.

the lumbosacral plexus. The age, sex, side and relationship of the SGA
to the lumbosacral plexus were recorded for each hemipelvis.

Results

The SGA was found to take four different pathways through the
lumbosacral plexus (Figure 2). The most common path taken by the
SGA was between the LST and anterior ramus of spinal nerve S1 (type
I). This occurred in 76 of the 112 specimens (67.9%). The posterior
division of the internal iliac artery often compressed the underlying
LST with this type (Figure 3). The second most common path taken
by the SGA was lateral to (outside of) the LST (type II). This occurred
in 23 of the 112 specimens (20.5%). With this type, the SGA was often
seen traveling over the LST before passing its lateral border, outside
of the plexus (Figure 4). The third most common route taken by
the SGA was between the L4 and L5 part of the LST (type III). This
occurred in 11 of the 112 specimens (9.8%). The SGA did not pass
over the surface of a nerve root in this type due to its direct route
between L4 and L5 roots (Figure 5). The least common course of the
SGA was between the anterior rami of spinal nerve S1 and S2 (type
IV). This was observed in 2 of the 112 specimens (1.8%). When the
SGA passed between S1 and S2 roots (type IV), it passed firmly over
the S1 nerve root (Figure 6). In 18 of the 56 cadavers, the type on one
side of the pelvis was different than the other.
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Figure 5: In this dissection of the left side of the pelvis, the Superior Gluteal
Artery (SGA) is seen leaving the pelvis by passing between the L4 and L5
roots of the Lumbosacral Trunk (LST). The Common lliac Artery (CIA) and
anterior rami of S1 and S2 nerve roots are labeled for reference.

Figure 6: In this dissection of the left side of the pelvis, the Internal lliac Artery
(I1A) is seen branching from the Common lliac Artery (CIA) and entering the
pelvis. The Superior Gluteal Artery (SGA) travels closely over the surface
of the anterior ramus of spinal nerve S1 before passing out of the pelvis
between the anterior ramus of S1 and S2 spinal nerves. The Lumbosacral
Trunk (LST) is labeled for reference.

Discussion

The variability of the branching pattern of the internal iliac artery
is well documented in the literature. The arrangement of the roots
of the lumbosacral plexus is also well understood. However, this
study is the first to focus on the relationship that the SGA has with
the lumbosacral plexus as it leaves the pelvis. It demonstrates that
the most common path taken by the SGA through the lumbosacral
plexus is between the LST and anterior ramus of spinal nerve S1. This
is the neurovascular relationship most often represented in anatomy
atlases and textbooks. However, the SGA can also pass lateral to
(outside of) the LST (20.5 %), between the L4 and L5 roots of the LST
(9.8%) or between the anterior rami of spinal nerves S1 and S2 (1.8%).
The path taken by the SGA through the roots of the lumbosacral
plexus may help physicians identify an arterial source of sciatic nerve
compression.

Conclusion

Most of the commonly used anatomical reference books depict
the most common relationship of the SGA and lumbosacral plexus.

However, this study demonstrates that the SGA takes other paths
through the plexus with significant frequency (approximately 32%).
Additional studies are underway to determine if other branches of the
internal iliac artery, or internal iliac vein, pose additional concerns of
pelvic nerve compression as they leave the pelvis.
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