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Background: The superior gluteal artery (SGA) passes in between branches of the lumbosacral
plexus after arising from the internal iliac artery. Variations in the course of SGA from
the internal iliac artery till it passes out of the pelvis through the greater sciatic foramen
are very important during pelvic surgeries. Pseudoaneurysm of SGA caused by iatrogenic
injuries can compress branches of the lumbosacral plexus, causing foot drops and sciatica.
Aims and Objectives: The aim is to study the course of the SGA in relation to branches of
the lumbosacral plexus. Materials and Methods: A cross-sectional observational study was
done on 25 formalin-fixed human adult cadavers. Dissections were performed in the pelvic
region and branches of the internal iliac artery and lumbosacral plexus were identified. SGA
was traced on both sides from origin till passing out of the greater sciatic foramen and its
relation to branches of lumbosacral plexus was recorded. Results: Three types of pathways
taken by SGA were identified in relation to the lumbosacral plexus. The most common path
taken by the SGA was between the lumbosacral trunk (LST) and the first sacral nerve.
Thirty-five out of 50 were of this type (70%). Ten out of 50 had the second most common
type which was between L4 and L5 branches of LST (20%). Five cadavers had SGA lateral
to LST (10%). Ten cadavers out of 25 (40%) had side differences in the type of course
taken by SGA in relation to the lumbosacral plexus. Conclusion: A surgeon must keep in
mind variations in the path taken by SGA in relation to the lumbosacral plexus to prevent
pseudoaneurysms of SGA, which in turn can compress branches of lumbosacral plexus,
causing foot drop and sciatica.
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INTRODUCTION

neurological symptoms such as foot drop and sciatica.'
Pseudoaneurysms of SGA can occur due to blunt trauma,
pelvic surgeries and interventional procedures, connective
tissue disorders, vasculitis, and atherosclerosis.? Pseudo

The superior gluteal artery (SGA) arises in the pelvis as
a branch from the posterior division of the internal iliac

artery. Most studies have concentrated on variations in
branching patterns of the internal iliac artery. Even though
variations are common in SGA, it has to pass through the
lumbosacral plexus and then exit the pelvic cavity through
the greater sciatic foramen superior to the piriformis
muscle and divide into superficial and deep branches. As
it passes through the lumbosacral plexus, there is a high
chance of compression of underlying nerves, causing

aneurysms of SGA even though rare, can compress the
lumbosacral plexus. Location and relations of SGA are also
important during horizontal sacroiliac screw placement
following pelvic ring injuries.” Hence, the present study has
attempted to analyze the relation between the lumbosacral
plexus and SGA, which can help in better understanding of
post-operative neurological deficits if there are iatrogenic
aneurysms.
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Aims and objectives
To study the relation between superior gluteal artery and
branches of lumbosacral plexus in formalin fixed cadavers.

MATERIALS AND METHODS

Ethical clearance was obtained from the institutional ethics
committee. Dissections were performed on 25 formalin-
fixed human adult cadavers from the Department of
Anatomy, St. John’s Medical College, Bangalore. The study
was done for a period of 1 year from August 2022 to
August 2023. All cadavers were obtained as per a voluntary
body donation program. Out of 25 cadavers, 13 were male
and 12 were female cadavers’ ages ranging from 35 to
70 years. Pelvic viscera were removed. Terminal branches
of common iliac arteries — external and internal iliac arteries
were identified on both sides. This was followed by the
identification of the branches of the internal iliac artery.
Hence 50 SGA (25 from each side) were identified arising
from the internal iliac artery. The lumbosacral plexus was
then cleaned with careful dissection on each side. The
common iliac vein and its tributaries were ligated for proper
visualization of SGA in relation to the lumbosacral plexus.
Gendetr, side, and relation of SGA to lumbosacral plexus
were recorded.

RESULTS

In the present study, SGA was identified to have taken three
different pathways in relation to the lumbosacral plexus
(Table 1). The most common path taken by the SGA was
between the LST and the first sacral nerve (Figure 1). Thirty-
five out of 50 were of this type (70%). Ten out of 50 had
the second-most common type which was between 1.4 and
L5 branches of LST (20%) (Figure 2). Five cadavers had
SGA lateral to LST (10%). Ten cadavers out of 25 (40%)
had side differences in the type of pathways taken by SGA
in relation to the lumbosacral plexus (Table 2 and Figure 3).

DISCUSSION

The study of arteries in relation to peripheral nerve plexus
is less commonly studied in the literature. Most of the
studies are related to the axillary artery in relation to the
brachial plexus.* There are many studies on variations
in the branching pattern of the internal iliac artery."’
However, variation in pathways of these branches if they
are passing out of the pelvis is not available in Indian
literature. Contemporary textbooks describe SGA as
passing in between LST and the first sacral nerve.!"™
However in the present study, there are variations in the
position of SGA in relation to the lumbosacral plexus. In
a similar study done by Anetai et al., on sixteen Japanese
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Figure 1: Cadaveric dissection showing stump of the superior gluteal
artery between lumbosacral trunk and first sacral nerve on both sides
in the same cadaver
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Figure 2: Cadaveric dissection showing superior gluteal artery between
L4 and L5 on the right side
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Figure 3: Cadaveric dissection showing superior gluteal artery between
L4 and L5 on the right side and lateral to lumbosacral trunk on the left
side in the same cadaver. FN: Femoral nerve, ON: Obturator nerve

cadavers, SGA has been categorized as type A, B, C,
and D. Passage of SGA between L4 and L5 (type A),
between L5 and S1 (type B), between S1 and S2 (type C),
and between the obturator nerve and LST (type D) was
identified. The authors concluded that differences in
the course of the SGA suggest that the variations are
caused by both arterial transformation and segmental
deviation in the nervous system.” Cook dissected 112
adult formalin-fixed pelvic halves to study the relation of
SGA with lumbosacral plexus.'” He concluded that the
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Gender Superior gluteal artery Superior gluteal artery Superior gluteal
between LST and S1 between L4 and L5 artery lateral to LST

Male (n=26) 19 5 2

Female (n=24) 16 5 3

Total (n=50) 35 10 5

LST: Lumbosacral trunk

Number of cadavers (10) Right side

Left side

= 2N WwWwWw

Superior gluteal artery between LST and S1
Superior gluteal artery between L4 and L5
Superior gluteal artery lateral to LST
Superior gluteal artery between LST and S1
Superior gluteal artery between L4 and L5

Superior gluteal artery between L4 and L5
Superior gluteal artery between LST and S1
Superior gluteal artery between LST and S1
Superior gluteal artery lateral to LST
Superior gluteal artery lateral to LST

LST: Lumbosacral trunk

most common pathway taken by the SGA through the
lumbosacral plexus is between the LST and anterior ramus
of spinal nerve S1 (67.9%), which was in correlation with
our study. However, the second-most common pathway
taken by SGA was lateral to the LST (20.5%), whereas
in our study, the second-most common type was SGA
passed in between 1.4 and L5. The fourth type of SGA
passing between S1 and S2, identified by Cook and Anetai
et al. was not observed in our study. Cook also reported
a side difference in 18 out of 56 cadavers (32%). The
possibility of embryological changes in the artery and
nerve plexus on each side might be the cause for side
differences. Furthermore, there are chances for significant
variations in branching patterns and pathways of arteries
among different populations. Further exploration through
angiographic studies will aid in better visualization of the
path of SGA through the lumbosacral plexus.

Limitations of the study

Study would we more clinically significant if it was
combined with angiographic studies of superior gluteal
artery and nerve conduction studies of lumbosacral plexus.

CONCLUSION

Knowledge of relation between superior gluteal artery
and lumbosacral plexus plays an important role for
operating surgeons. This can prevent iatrogenic injuries
and pseudoaneurysms of superior gluteal artery.
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