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SUMMARY

The superior gluteal artery is the largest branch
of the internal iliac artery and usually runs poste-
riorly between the lumbosacral trunk and the S1
root of lumbosacral plexus, medially to the sac-
roiliac joint. It emerges from the pelvis through
the greater sciatic foramen, superior to the piri-
formis muscle, and immediately splits into su-
perficial and deep branches for the gluteal region.
During routine academic activities, the course
of the superior gluteal artery differed from the
usual pattern. In this case, the artery passed be-
tween L4 and L5 roots of the lumbosacral plexus.
The union of these roots to form the lumbosacral
trunk, which typically occurs above the sacroiliac
joint, occurred below this limit, that is, inside the
pelvic cavity. This case is relevant because of its
proximity to the sacroiliac joint, which may lead
to iatrogenic complications in routine procedures
such as percutaneous sacroiliac joint fusion. An-
atomical variability among individuals should

be considered in preoperative planning, as deep
branches of the superior gluteal artery may be lo-
cated within the safe zone for screw insertion.
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INTRODUCTION

The superior gluteal artery is the largest branch of
the internal iliac artery (Moore et al., 2023) and, in
most cases, extends posteriorly between the lumbo-
sacral trunk and the S1 root, medially to the sacro-
iliac joint in 60 to 80% of cases (Anetai et al., 2017).
This artery leaves the pelvic cavity through the
greater sciatic foramen, superior to the piriformis
muscle, and immediately divided into superficial
and deep branches for the gluteal region (Anetai et
al., 2017; Hamabe et al., 2020; Moore et al., 2023).
Occasionally (17%) it assumes a lateral position to
the lumbosacral trunk (Hamabe et al., 2020).
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It is reported by Kang et al. (2015) that the num- This study presents a rare case of anatomical
ber of iatrogenic complications is increasing, and variation of the superior gluteal artery and, be-
a case of superior gluteal artery injury during bi- sides its academic aim, holds fundamental im-
lateral percutaneous sacroiliac screw fixation is portance in daily clinical practice. Due to situ-
presented. This fact demonstrates that anatomical ations like this, surgeons should always bear in
variability among individuals should be considered mind that possible variations in the course of this
a rule in preoperative planning (Garin et al., 2020; artery may occur, highlighting the importance of
Maled et al., 2007). This statement is corroborated a comprehensive imaging study in surgical plan-
by Zhao et al. (2018), who found that deep branch- ning and avoiding multiple repositions of the
es of the superior gluteal artery coursed into the guide or screw during the procedure (Garin et
safe zone for screw insertion in 45.1% of cases. al., 2020).

Fig. 1.- Internal view of the right half of the pelvic cavity. FN — Femoral nerve; EIA — External iliac artery; EIV — External iliac vein;
ITIA — Internal iliac artery; L4 — Root; L5 — Root; SGA — Superior gluteal artery; LT — Lumbosacral trunk; UA — Umbilical artery; ON —
Obturator nerve; OV — Obturator vein; IVA — Inferior vesical artery; IPA — Internal pudendal artery; IGA — Inferior gluteal artery; LV
- Fifth lumbar vertebra; SI - First sacral vertebra; PM — Piriformis muscle; PS — Sacral promontory; S1 — Root; S2 — Root; S3 — Root.
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CASE REPORT

During the routine dissection process, anatomi-
cal variation with an irregular course of the superi-
or gluteal artery and its relation to the lumbosacral
trunk was observed. Initially, we observed that in
this case, the superior gluteal artery was a direct
branch of the internal iliac artery, with no distinct
anterior and posterior divisions. As a result, the
usual branches arose directly from a single main
trunk. This case falls under Type III, according
to the classification proposed by Adachi (1928),
where the superior and inferior gluteal arteries,
along with the internal pudendal artery, all origi-
nate independently from the internal iliac artery.

The superior gluteal artery, after its origin
from the internal iliac artery, followed an un-
usual course between L4 and L5 roots forming
the lumbosacral trunk (Fig. 1). It was also noted
that the fusion of the L4 and L5 roots to form the
lumbosacral trunk, which normally occurs above
the sacral wing, occurred below this limit, inside
the pelvic cavity, which fits our case in Group 3
of the classification proposed by Waikakul et al.
(2010). Despite this unusual and low formation
of the lumbosacral trunk, we did not observe any
alteration in the formation of either the femoral
nerve or the obturator nerve, which despite hav-
ing contributions from the anterior division of the
L4 root, presented normal formation and path-
way. Furthermore, no other type of variation was
observed in either adjacent or contralateral struc-
tures. This case report was approved by the Insti-
tutional Ethics Committee (No: 6.640.386/2024).

DISCUSSION

Although the literature on the origin and course
of the superior gluteal artery from the internal il-
iac artery is extensive (Anetai et al., 2017), vari-
ations of the latter have been widely discussed
since Adachi published a comprehensive study on
the subject in 1928 (Al Talalwah & Soames, 2014),
few articles document the relationship between
this artery and the roots of the lumbosacral plex-
us (Anetai et al., 2017).

Adachi was the first to classify the internal iliac
artery into five types and described its branch-
ing pattern based on four major branches: the

umbilical, superior gluteal, inferior gluteal, and
internal pudendal arteries (Al Talalwah and So-
ames, 2014). In our case, the superior and inferior
gluteal arteries and the internal pudendal artery
arise independently from the internal iliac artery,
corresponding to Type III of Adachi’s classifica-
tion. This system has remained standard for many
years. While numerous studies have analyzed the
variability of internal iliac artery branching pat-
terns in different populations using Adachi’s clas-
sification, their findings often diverge, particular-
ly regarding the incidence of Type III, which has
been reported to range from 9.6% to 34.8%.

Our case is highly unusual and of significant
clinical interest. For example, in their study of 162
hemipelves, Hamabe et al. (2020) observed that
82% of superior gluteal arteries pass between the
L5 and S1 branches, while 17% course laterally to
the L5 branch. Although they identified some rare
patterns, none corresponded to the one reported
in this case. On the other hand, Anetai et al. (2017)
conducted an extensive study on the relationship
between the superior gluteal artery and the roots
of the lumbosacral plexus. Although they stat-
ed that the most common course of the superior
gluteal artery is between L5 and S1, with a prev-
alence ranging from 60% to 80%, they identified
several variations, which were categorized into
five groups, each with three types of relationship.

Our case corresponds to Group 1 — Type A, as
described by Anetai et al. (2017) in their new clas-
sification of superior gluteal artery variations in
relation to the lumbosacral plexus. In this study,
the authors observed that when the superior glu-
teal artery passes between L5 and S1, the femo-
ral nerve predominantly originates from L4 and
exhibits a slight caudal deviation. Furthermore,
they proposed that the course of the superior glu-
teal artery changes in a cranial or caudal direc-
tion, corresponding to the cranial or caudal de-
viation of the femoral nerve. Thus, variations in
the course of the superior gluteal artery appear
to be correlated with the segmental origin of the
femoral nerve from the plexus. In our case, no
changes were observed in the formation or course
of the femoral nerve. What was noted, however,
was another characteristic described by Anetai
et al. (2017) regarding the junction of the L4 and
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L5 roots. Specifically, the fascicle from L4 to the
lumbosacral trunk was thicker than the other
fascicles, a feature referred to by the authors as
the “large lumbosacral trunk type”. Furthermore,
using the most anterior portion of the sacroiliac
joint at the upper pelvic rim as a reference point,
the L4 and L5 nerve roots joined below this refer-
ence point, aligning with Group 3 of the classifica-
tion proposed by Waikakul et al. (2010).

However, according to Anetai et al. (2017), most
studies have mainly focused on the morphologi-
cal variations in the artery and statistical analysis
of its course and have not examined the course of
the artery in relation to peripheral nervous struc-
tures. The relationship between variations in the
superior gluteal artery and variations in the seg-
mental origin of the lumbosacral plexus has not
been well analyzed in previous studies.

This fact is relevant because, due to its proximi-
ty to the sacroiliac joint, iatrogenic complications
may occur in routine procedures such as percuta-
neous fusion of that joint. Although our case did
not present variations in the extrapelvic branch-
es of the superior gluteal artery, changes in its
origin and course may alter the patterns of its
terminal branches. In other words, variations in
lumbosacral anatomy can also modify the course
of the superior gluteal artery and its branches. It
is well-established that there is a high risk of ac-
cidental injury to the deep superior branches of
the superior gluteal artery during sacroiliac screw
insertion, particularly in patients with altered
lumbosacral anatomy (Garin et al., 2020; Maled et
al., 2007; Maxwell et al., 2021; Zhao et al., 2018).
Zhao et al. (2018) reported that in 45.1% of cases,
the deep superior branch of the superior gluteal
artery passes through the safe zone of the entry
point for the screw in S1, and in these cases, no
distinguishing characteristics or rules were iden-
tified regarding the overlap of the deep superior
branches and the safe zone. Maxwell et al. (2021)
described a case in which sacral sexual dimor-
phism contributed to the accidental injury of the
superior gluteal artery by altering sacral anatomy
and, consequently, the safe implant zones in the
joint.

Given these factors, reports of anatomical vari-
ations of structures located in the pelvic region

should be encouraged and widely disseminated
through scientific channels. Such variations must
be identified before surgical procedures and al-
ways considered during surgery to enhance safety
in the treatment of pelvic instabilities.
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