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ABSTRACT 

Variations in the course of the inferior gluteal nerve and artery were observed in Japanese cases (4/94 sides). In these 
variation cases, the inferior gluteal nerve exited the pelvis from the upper edge of the piriformis (suprapiriformis fora-
men) in 4/4 sides (4.26%). In 2/4 sides (2.13%), the normal inferior gluteal artery was not observed, except that a fine 
artery exited the pelvis from the inferior piriformis foramen to form an “arch” with the superior gluteal artery under the 
gluteal maximus in 1/4 side. Moreover, in 1/4 side, a twig of the internal pudendal artery exited pelvis from inferior 
piriformis foramen and distributed to the surrounding tissues. The present observations of the inferior gluteal nerve and 
artery course are very important and useful for surgeons and nurses. 
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1. Introduction 

Anatomy textbooks show that the inferior gluteal nerve 
(IGN) and artery (IGA) perforate below the piriformis 
(infrapiriformis foramen [IPF]), exit the pelvis, and dis-
tribute primarily to the gluteus maximus [1-3]. However, 
cases of IGN variation have been reported [4,5]. Re-
cently, the nerve and artery were investigated for clinical 
treatments, such as skin flap surgery, IGN, aneurysms, 
and imaging diagnosis [6-10]. Therefore, it is useful to 
examine the basic clinical data of the IGN and IGA that 
exit the pelvis from the upper edge of the piriformis (su-
prapiriformis foramen [SPF]). 

In the most recent detailed investigation of the relation 
between the IGN and piriformis muscle, Chiba advocated 
(in Japanese) that this relation should be classified into 
XIII types, although the IGA was not mentioned [5]. 
However, such a complex classification of this relation is 
useless in the clinical setting. Therefore, the purpose of 
this report was 1) to focus on the IGN that exits the pel-
vis from the SPF only and to compare the percentages of 
the nerve(s) that pass through the SPF in the literature, 
and 2) to discuss the IGA supplying the gluteus maximus 
by passing through the course variation. 

2. Observations 

Variations in the course of the IGN and IGA were ob-
served in 4 sides in cadavers during the 2012 and 2013 

dissection courses at Iwate Medical University School of 
Medicine (47 bodies; fixed with 10% formalin through 
the radial artery and preserved in 50% alcohol for 6 
months). The cadavers were handled in compliance with 
the ethical guidelines of Iwate Medical University. 

2.1. The Inferior Gluteal Nerve 

As shown in Figure 1, after amputating the insertion of 
the gluteus maximus, the nerve and artery innervating the 
muscle were observed. The nerves (superior and inferior 
gluteal nerves) that perforated the upper edge of the piri-
formis (SPF) exited the pelvis. The common fibular 
nerve (CFN) also exited the pelvis from the SPF. The 
tibial nerve exited the pelvis through the normal course, 
namely the IPF. In 1 case, the CFN as a single nerve ac-
companied by the tibial nerve exited the popliteal fossa, 
and in the other cases the CFN and the tibial nerve con-
stituted the sciatic nerve at the lower level of the piri-
formis. The variation nerve distributed segmentally to 
gluteus maximus from the lumbosacral trunk (LST), S1- 
S3.  

2.2. The Inferior Gluteal Artery 

In 2 cases, the artery distributed to the gluteus maximus 
from the superior gluteal artery (SGA) only (Figures 2 
and 3), which was anastomosed with the medial circum-
flex femoral artery under the gluteus maximus. In 1 case,  
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Figure 1. A photo (posterior view) showing the inferior 
gluteal nerve (IGN) exited the pelvic from upper edge of the 
piriformis muscle (PM) with the common fibula nerve 
(CFN). The tibia nerve (TN) was from normal course exited 
the pelvic and the posterior femoral cutaneous nerve 
(PFCN) was from both upper and low edge of piriformis 
muscle. The superior gluteal artery (SGA) was the main 
artery supplying the gluteus maximus muscle. 
 

 

Figure 2. A sketch (posterior view) showing the nerve and 
artery supplying gluteal maximus muscle exited the pelvic 
from upper edge of piriformis muscle, and the artery anas-
tomosis with the medial circulation femoral artery to form 
an “arch” under the gluteal maximus (Red arrow). Note the 
normal inferior gluteal artery was absence. GM: gluteal 
maximus; GMe: gluteal medius; GMi: gluteal minimus; SN: 
sciatic nerve; Red star mark: the nerves innervating gluteal 
maximus exited the pelvic from upper edge of pirifomis 
muscle. 

 

Figure 3. A sketch showing the form of the sacral plexus 
(posterior view). The nerves innervating gluteal maximus 
exited the pelvic from upper edge of pirifomis (Red star 
mark). Under the gluteal maximus, an “artery arch” (Red 
arrow) was formed by the superior gluteal artery and a 
twig from internal pudendal artery (IPA). The normal infe-
rior gluteal artery was absence. 
 
the IGA was very fine and anastomosed with the SGA 
under the gluteus maximus to form an “arch”. In another 
case, a fine branch exited the pelvis from the IPF, but 
was a twig of the internal pudendal artery; this twig 
branched into the surrounding tissue. 

3. Discussion 

The course of the IGN and IGA is important for clinical 
treatment, such as in plastic surgery, grafting surgery, 
and clinical nursing [11-14]. However, many variations 
in the courses of the IGN and IGA have been observed 
and discussed [15-18], although the IGA was not dis-
cussed [5,19,20].  

In the literature, the relative frequencies of the IGN 
exiting the pelvis from the upper edge of the piriformis in 
human adults were 1.4% (8/579) [15]; 0.4% (1/246) [16]; 
0.4% (1/284) [21]; 2.1% (3/144) [22]; 1.0% (3/306) [23]; 
3.3% (4/120) [24]; 4.4% (14/320) [17]; 1.9% (2/106) 
[25]; 2.0% (4/200) [26]; 0.9% (1/112) [27]; and 0.2% 
(1/257) [5]. This frequency in fetuses was 0.4% (1/240) 
[28]; 1.2% (2/164) [29]; 1.1% (4/364) [30]; and 2.0% 
(4/200) [31]. In our series, this frequency in adults was 
4.26% (4/94), which was closer to that reported by Ha-
simoto and Toyama (1942). Variations in the course of 
the IGN are closely related with the generation of the 
piriformis muscle [5], thus it is likely that the IGN fibers 
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changed course and transferred it with the SGN to exit 
the pelvis from the SPF. 

Generally, the IGA branches from the internal iliac ar-
tery, passes through the lower edge of the piriformis, and 
distributes to the lower part of the gluteus maximus; the 
arteries supplying the gluteus maximus are derived from 
both the SGA and IGA. In the literature, the IGA has 
been indicated to originate from the internal pudenda 
artery (IPA) or further from the obturator artery [4], and 
the absence of the IGA has been reported in 1 case [32]. 
Recently, superior and inferior gluteal artery perforator 
flaps (SGAP and IGAP) have been used for transplanta-
tion surgery. On the other hand, it has been mentioned 
that a descending branch of the IGA is an important ves-
sel for the flap and was present in 91% of patients; how-
ever, the authors did not mention whether the IGA was 
absent or exited the pelvis from the SPF [7]. Gabrielli et 
al. investigated this artery in 80 sides in humans and re-
ported that none exited the pelvis from the upper edge of 
the piriformis [6]. The present observation indicated that 
the artery supplying the gluteus maximus muscle could 
originate from the SGA only and/or from other branches, 
in agreement with the individual results of Bergman and 
Reddy [4,32]. Therefore, the variation in the course of 
the artery and the rare occurrence of the IGA being a 
twig to form an “arch” under the gluteus maximus are 
clinically important.  

Moreover, present variation cases show that the varia-
tion of inferior gluteal nerve accompanies with the varia-
tion of the artery in all cases is effected by unknown 
mechanism in early stage of generation. Therefore, fur-
ther investigations of the embryological changes in the 
nerves and arteries distributed to gluteus muscle group 
are necessary. 

4. Conclusions 

The relative frequency of the inferior gluteal nerve exit-
ing the pelvis from the upper edge of the piriformis 
ranges from 0.2% to 4.4% in human adults and 0.4% to 
3.2% in fetuses. In our series, this frequency was 4.26% 
in Japanese adults. 

The inferior gluteal artery could be absent or present 
as a very fine anastomosis twig that forms an “arch” with 
the superior gluteal artery under the gluteus maximus.  
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