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Morphology of the superior gluteal nerve: a study in adult

human cadavers
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Abstract: The superior gluteal nerve (SGN) arises from the sacral plexus and enters the gluteal region above
the piriformis where it divides into superior and an inferior branches. Former ends in the gluteus medius and
occasionally gluteus minimus whereas latter supplies gluteus medius and minimus and ends in tensor fascia
latae. Variations, relations, branching pattern and length of the SGN were reported in earlier studies. The pres-
ent study was conducted to establish preliminary data on the length and branching pattern of the SGN and
its relations with the neighbouring bony landmarks. Twenty two lower extremities were examined in 22 male
and 13 female formalin fixed cadavers. Tip of the greater trochanter was determined as the point of reference.
Statistical analysis was done using student’s T test. Present study will help orthopedicians performing total hip
replacement through lateral and transgluteal approaches (Tab. 3, Fig. 4, Ref. 19). Full Text in PDF www.elis.sk.
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The superior gluteal nerve (SGN) arises from the sacral plexus
by the dorsal divisions of ventral rami of fourth, fifth lumbar and
first sacral nerves (1). It is formed within the pelvis and emerges
out through the greater sciatic foramen (GSF) above the piriformis.
It divides into superior and inferior branches in its further course.
The superior branch ends in the gluteus medius and occasionally
in the gluteus minimus. The inferior branch supplies the gluteus
medius and minimus and ends in the tensor fascia latae.

There are various conditions which cause pain in the hip area
like arthritis, bursitis, tendonitis and fractures. Surgical treatment
of arthritis of the hip joint has dramatically modified in the past
decade. With the advent of surgical reconstructive techniques, the
pathological conditions return to near normal in few months. In the
surgical approaches, splitting and reflecting forward the anterior
part of the gluteus medius and the vastus lateralis is performed as
a single sheet to reattach subsequently to the greater trochanter.
Most often complications in aforementioned procedures are due
to the damage of blood vessels, nerves or secondary complications
like infections. If the splitting of the gluteus medius is more than a
few centimeter superior to the tip of the greater trochanter then the
SGN and the superior gluteal vessels are at risk and it may lead to
positive Trendelenburg sign with lurching gait (2).

Incidence of physical damage to the SGN depends largely
on its course and branching pattern (Khan and Knowles, 2007).
Several authors have reported about its distance from the greater
trochanter and the safe area for the SGN during approaches to the
hip joint (4-14).
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Objective of the present study was to establish preliminary
data on the length, branching pattern, relations of the SGN with
its neighboring bony landmarks.

Materials and methods

A morphometric study was carried out on 35 lower extremities
of 22 male and 13 female adult cadavers, perfusion fixed in em-
balming fluid containing 10 % formaldehyde. Gluteal regions were
dissected in cadavers for the SGN and its branches. The tip of the
greater trochanter (tGT) was identified (point A in Fig. 1). The point
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Fig. 1. Schematic illustration showing the distance from the tip of the
greater trochanter till the point of emergence of nerve (AB), length
of the stem (BC), length of its superior and inferior division (CD and
CE), from the tip of the greater trochanter to the initial branching
of the superior (AD) and inferior (AE) branch of the nerve, distance
from tGT to point of termination of each branch supplying muscles
named gluteus medius, gluteus minimus and tensor fascia lata (Aml,
Am2, AT respectively).

Indexed and abstracted in Science Citation Index Expanded and in Journal Citation Reports/Science Edition



Bratisl Lek Listy 2013; 114 (7)
409-412

of emergence of the nerve at GSF above the piriformis was marked
(point B in Fig. 1). The SGN was traced throughout until its termina-
tion. The distance from the point of emergence of the nerve at GSF
to tGT (BA), length of the stem (BC), length of its superior (CD) and
inferior division (CE) were measured. The distances from the tGT
to the branching points of the superior (AD) and inferior (AE) divi-
sions of the nerve, and the points where they pierced the gluteus me-
dius (Am,), gluteus minimus (Am, ) and tensor fascia lata (AT) were
also measured. The measurements were done using digital caliper.

Student’s T test was applied to observe the differences be-
tween two sexes and the level of significance was set to p<0.05.

Minimum distance from the tGT to the inferior most branch
of the SGN with reference to gluteus medius was measured at (a)
the anterior third, (b) the middle third, and (c) the posterior third
of the gluteus medius (Fig. 2).

Results

There was statistically significant outcome between genders
with respect to these parameter was observed (p>0.05) (Tab. 1).

In the present study mean stem length was 1.34+0.59cm.Only
in one case the division took place 2.7 cm. above upper border of
the piriformis and number of divisions was 2 in all cases (Tab. 1).
Minimum distance between tGT and the inferior most branch of the
SGN was 4.19 cm with reference to gluteus medius measured at the
the middle third of the gluteus medius in a female cadaver (Tab. 2).

The number of twigs supplying the gluteus medius from the
superior branch of the SGN varied between 1 and 4. Similar num-
ber of twigs were observed from the inferior division supplying the
gluteus minimus. Branches reaching the tensor fascia latae from
its inferior division in 17 cadavers also varied between 1 and 4.
In the remaining 5 cadavers, the tensor fascia latae received its
nerve supply from superior division (Tab. 3).

Though in 21 cadavers, superior branch passed above its infe-
rior branch (Fig. 3), in one of the specimens, the superior branch
crossed below its inferior division. It descended laterally to enter
the substance of the tensor fascia latae (Fig. 4).

Fig. 2. Minimum distance from tGT to inferior most branch (Inferior
Br.) of SGN with reference to gluteus medius was measured at (a) the
anterior third, (b) the middle third, and (c) the posterior third of the
gluteus medius.

emergence of the nerve as 7.82 cm (15). Present findings were
consistent with Foster et al, the distance being 7.26+1.65 cm (Tab.
1). Differences between the two sexes and sides were statistically
not significant in this study.

DeHart et al reported an incidence of physical damage to
the SGN during hip surgery (15). According to Pérez and his co-
workers, injury to the nerve results in severe complications dur-
ing hip replacement surgery. They proposed a safe area 2-3 cm
above the greater trochanter in order to prevent nerve damage (11,
14). Kenny et al stated on the basis of a cadaveric study that the
physical damage to the nerve is rare and depends largely on its
branching pattern (16).

Tab. 2. Distance between tGT and the inferior most branch of the SGN.

Minimum distance from tGT to inferior most Male Female
Discussion branch of SGN with reference to gluteus
medius (cm)

We investigated the length and branching pattern of the SGN. ~ Anterior 1/3 5.98 4.28
Foster et al reported the average distance between the tGT to the gﬁi‘;ﬁoyf ’ ggg 3‘1‘2
Tab. 1. Statistically significant outcome between genders with respect to these parameter.

Parameters measured Mean Value with Mean value with Total mean value p value
*SD in male (cm) SD in female (cm) with SD
Distance from tGT till the point of emergence of SGN 7.35+1.8 6.76+1.67 7.26x1.65 p>0.05
Length of stem 1.2840.39 1.42+0.85 1.3440.59 p>0.05
Dist of tGT to branching of SGN 6.90 4.94 6.46 p>0.05
Length of superior division 6.68+1.50 6.92+2 6.78+1.63 p>0.05
Length of inferior division 6.4+1.45 6.75+1.89 6.57+1.56 p>0.05
From tGT to initial branching of superior division 6.73+1.28 5.83+1.65 6.52+1.35 p>0.05
From tGT to initial branching of inferior division 6.49+0.95 5.41£2.35 6.14+1.76 p>0.05
Am, 7.54+1.51 6.53£2.37 7.27+1.81 p>0.05
Am, 6.11+1.22 5.124+0.49 5.98+0.94 p>0.05
AT 7.79+1.3 7.79+1.92 7.79+1.49 p>0.05
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Fig. 3. Picture showing the superior (white arrowhead) and inferior
(black arrowhead) branches of the SGN above the piriformis. Former
ends in the gluteus medius whereas the latter supplies both gluteus
medius and minimus.

Zhang et al reported variations in the branching pattern of the
SGN. They observed the division of the SGN into 3 branches 2
cm beyond the upper border of piriformis. In the other cases, the
nerve had 2-3 branches within 2 cm from the upper border of piri-
formis (17). In the present study, the SGN divided into 2 branches
in every case within a distance of 2 cm (mean 1.34+0.59 cm) from
the upper border of piriformis except in one where it divided at a
distance of 2.7 cm.

In a simulated anterolateral muscle sparing minimally inva-
sive total hip arthroplasty surgery, injury to the inferior branch of
the SGN was observed by Zhang et al (2008). In their study, the
distance between the anterior tubercle of the greater trochanter
and the inferior branch of the SGN was 60-88 mm. Therefore,
they proposed that the gluteus medius should not to be detached
for more than 6 cm from its anterior border to avoid nerve injury
(17). We observed the distance of the tGT to branching point of the
inferior division to be 5.82+1.76 cm. Several authors investigated
reliability of the safe area, which is to prevent injury to the SGN

Tab. 3. Tensor fascia latae received its nerve supply from superior
division.

Muscles Branche(s) Number of Branches observed
of SGN branches that  in number of
terminating terminate in  cadaveric
in muscle muscle specimen(s)

Gluteus medius ~ superior 1 2

2 19
3 9
4 5
Gluteus minimus  Inferior 1 4
2 11
3 14
4 6
Tensor fascia Superior and 1 6
latae inferior 2 13
3 15
4 1

Fig. 4. Picture showing the course of superior branch of the SGN (white
arrowheads) below its inferior branch (black arrowheads), descending
inferolaterally and finally entering into the substance of tensor fascia
latae. Branches supplying gluteus medius (white arrow) and gluteus
minimus (black arrow) are also observed.

during lateral approach to the hip. Jacobs and Buxton reported the
safe area of the gluteus medius muscle was upto a distance of 5 cm
above the greater trochanter. Therefore, any surgical incision within
this distance would minimize the risk of damage to the SGN and
its branches (5). Eksioglu noted the distance between the point of
entry of the SGN into the gluteus medius muscle and the greater
trochanter and found the SGN within the safe area. Hence they
questioned the reliability of the safe area as the risk of damage to
the SGN may be higher in the direct lateral approach to the hip (10).
Ince et al proposed a smaller safe area for the SGN than previ-
ously reported. During minimal direct lateral approach to the hip
the inferior branches within the gluteal medius are at risk and in
minimal anterolateral approach to the hip, branches of the SGN
to the tensor fasciae latae muscle may get affected (18). Lavigne
and Loriot de Rouvray defined a safe area, which is 7 cm above
and behind the greater trochanter, 5 cm above its posterior angle
and 3 cm above its anterior angle. During the anterior transglu-
teal approach, dislocation of the head of the femur could tear the
intramuscular nerve filaments of the gluteus medius. The more
anteriorly placed branches could be compressed by retractors in
acetabular exposure. On the contrary, the posterior transgluteal
approach was safer for the branches of the SGN (6). Distance be-
tween the inferior branch of the SGN and the greater trochanter was
reported to be in the range of 3—5 cm by various authors (7-9, 13).
Ikeuchi et al stated that a 3-cm safe zone above the tGT although
is appropriate during transgluteal approach to the hip in total hip
arthroplasty mostly for dysplastic hips, could be reduced in se-
verely dysplastic ones (19). On the contrary, Khan and Knowles
reported that the safe area does not exist during direct lateral ap-
proach to the hip (3). In the present study, distance between the
tGT and the inferior most branch of SGN was 4.19 cm (Tab. 2).
Inastudy conducted by Jacobs et al the number of branches supply-
ing the gluteus medius ranged between 4 and 10 (5). In the present study,
the number of twigs supplying the gluteus medius, gluteus minimus
and tensor fascia latae were between 1and 4 for each muscle (Tab. 3).
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As stated before, a unique variation was also observed in the
present study, which showed the course of the superior branch of
the SGN traversing beneath its inferior branch. This branch de-
scended inferolaterally to enter into the substance of tensor fascia
latae and encroaching into the safe area (Fig. 4).

The abductor muscle weakness due to injury of the SGN is
found to be common in patients with total hip replacement which
would cause a positive Trendlenberg sign. There is an increased
probability of injury to the SGN when surgery is performed with-
out a clear knowledge of its variable course. Therefore, a sound
knowledge of the SGN is mandatory during hip related surgeries.
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