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Introduction

Inferior gluteal nerve, one of the cardinal nerves arises 
from the dorsal branches of fifth lumbar, first and second 
ventral rami of sacral nerves (1). After its origin, it leaves 
pelvis through greater sciatic foramen below the piriformis 
muscle (PM) into gluteal region to supply gluteus maximus 
(GM) muscle (2) The sciatic nerve (SN) arises from the 
lumbar and sacral spinal segments (L4 to S3). It has two 
components, tibial and common peroneal components, 
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arises from the ventral divisions of L4-S3 and dorsal divi-
sions of L4-S2 from sacral plexus respectively. They supply 
sensory and motor innervation to the lower limb. The PM 
originates form the ventral surface of sacrum around the 
sacral foramina that exit through greater sciatic foramen to 
insert over the greater trochanter of the femur. It is the key 
muscle of the gluteal region, so that superior gluteal vessels 
and nerves emerge along the upper border, whereas inferior 
gluteal nerve and vessels, sciatic nerve, posterior cutaneous 
nerve of thigh, nerve to quadratus femoris, pudendal nerve, 
internal pudendal vessels, nerve to obturator internus pass 
along the lower border of piriformis. It is classified into three 
types based on the distance between the musculotendinous 
junction and its insertion: Type A (long upper and short lower 
muscle belly); Type B (short upper and long lower muscle 
belly); Type C (fusion of both muscle bellies at same level) 
(3). The PM is an important anatomical landmark ultraso-
nographically in the gluteal region such as a superior gluteal 
nerve block or sacral plexus block and also for any surgical 
approach such as total hip arthroplasty (4). Absence of the 
piriformis muscle affects the orientation in gluteal region 
and therefore the identification of the targeted structures. 
Individual variations of each inferior gluteal and sciatic 
nerves are common but coexistence of variation of both the 
nerves along with the anomaly of PM is rare. As the gluteal 
region is one of the common sites for the surgical inter-
ventions, these variations draws the attention of clinicians 
while performing the operations through posterior approach 
for hip surgeries, nerve blocks during anaesthesia etc (5). 
Knowledge of the different variations of these peripheral 
nerves with respect to the PM is important for the apposite 
diagnosis and intervention.  

Material and methods

During routine educational dissection at department of 
anatomy, All India Institute of Medical Sciences, New Delhi, 
India, bilateral gluteal regions of fifteen cadavers (Males=11 
and Females=4) were taken to investigate the inferior glu-
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teal and sciatic nerves relations with the piriformis muscle. 
Initially skin incision was made, followed by removal by 
superficial fascia and deep fascia to expose the GM muscle. 
After cutting across GM muscle, flaps were exposed to see 
the underlying structures ie. piriformis muscle, inferior 
gluteal nerve and sciatic nerve without damaging them.

Results

After meticulous dissection of all the cadavers, only in 
one male cadaver, left sided gluteal region showed inferior 
gluteal nerve pierced the superior belly of the PM (Fig 1). It 
was also associated with the variation of the peroneal com-
ponent of the SN, that it exited between the two anomalous 
tendon slips of the PM (Type B) but the tibial component of 
SN came out from the lower border of PM (Fig 1). On the 
other side of the same cadaver, same variation of SN along 
with two anomalous tendinous slips of PM had also obser-
ved but there was no variation of the IGN. In the remaining 
cadavers, there were no variations of the IGN observed. 
In another specimen, there was the same variation of SN 
without IGN and PM variation bilaterally (Fig 2). In all the 
remaining cadavers, both inferior gluteal nerve, peroneal and 
tibial components of SN passed under the lower border of 
PM which had a single belly and a single tendon (Fig 3).

 
Discussion

Piriformis, a muscle of gluteal region, posterior to the 
hip joint originates from ventral surface of sacrum, exits 
pelvis through greater sciatic foramen to insert on the 
greater trochanter of the femur. It is a key muscle of the 

gluteal region and a lateral rotator of the hip joint which 
is supplied by the nerve to the piriformis from the sacral 
plexus. It is classified based on the distance between the mu-
sculotendinous junction and its insertion (3).  In the present 
study, in one of the cadavers, it was observed that PM was 
of type B variety along with inferior gluteal nerve piercing 
the superior belly of the PM. The same finding were also 
documented earlier (6), but coexistence of the anomalous 
tendinous slips of the PM along with IGN were not docu-
mented. If this IGN is compressed due to hyper-contraction 
of PM, GM muscle gets compromised resulting in weakness 
of extension at hip joint and lurching gait (7). In the same 
specimen, the sciatic nerve (L4-S3) variations in relation to 
PM, was also observed i.e., common peroneal component 
pierced the PM between its two anomalous tendinous slips 
and tibial component exited along the inferior border of PM 
bilaterally. This is a common variation of the sciatic nerve 
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Fig. 1. Photograph showing left gluteal region. Inferior gluteal nerve 
(2) emerging from superior belly of piriformis muscle (6a). Common 
peroneal component (3) of sciatic nerve (5) passing between two 
anomalous tendinous slips of PM. Tibial component (4) of sciatic 
nerve (5) exits below the inferior border of PM. Piriformis muscle(PM), 
6a & 6b-superior and inferior bellies of PM, Gluteus maximus muscle 
(1), P- Proximal, D- Distal.
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Fig. 2. Photograph showing left gluteal region. Common peroneal 
component (2) of sciatic nerve pierced the PM (4). Tibial component 
of sciatic nerve passed along the inferior border of PM (4). Gluteus 
maximus muscle (1), P- Proximal, D- Distal.
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Fig. 3. Photograph showing right gluteal region. Both inferior gluteal 
nerve (2) and sciatic nerve (3) passed along the lower border of 
piriformis muscle (4). Gluteus maximus muscle (1), P- Proximal, 
D- Distal.
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as reported earlier (8).
The similar variation of the sciatic nerve was observed 

in another specimen out of thirty without IGN variation in 
the present study. As the common peroneal component of 
the SN emerging the single belly of the PM, it may also be 
compressed by the hyper-contraction of PM which can lead 
to a foot drop (9). Even though variations in the SN and IGN 
variations were commonly documented  individually, (10, 
5, 11), variations of the coexistence of both the nerves with 
respect to PM is not documented earlier. 

Conglomeration of the gluteus maximus and piriformis 
muscles, both of which are supplied by the IGN, can also lead 
to piriformis syndrome (10). In one of the cadavers of the 
present study, the IGN was coming out through the superior 
belly of the PM, and IGN supplied only the gluteus maximus 
muscle unilaterally. There may also be differential muscle 
belly spasm of the PM due to variance in microtrauma and 
hence differential nerve compression can occur ie., nerve 
leaving from the superior border of superior belly, inferior 
border of inferior belly or through the PM. Whenever there 
is hypercontraction of PM due to anatomical variations or 
due to scar tissue of the PM or injury during leg and hip 
maneuvers, there may be a chance for the compression of 
the nerves like IGN and SN in the present study (12).

Embryological basis of the two tendinous slips could 
be since during dermatomyotome development of PM, two 
separate myotome structures developed as two separate 
condensations of mesenchyme from two different sites. This 
might be also the same reason for the IGN and common pe-
roneal component of sciatic nerve which came out through 
the PM in the present case (13). These variations in IGN, 
SN, PM may be due to either molecular incoordination in 
myogenesis or in axonal guidance in the development of 
peripheral nervous system. During myogenesis, there are 
six stages of development and each stage is associated with 
numerous genetic factors like Pax-3 (paired box transcription 
factor), c-Met (protooncogene), HGF (Hepatocyte growth 
factor) (14), Lbx1 (Drosophila Lady bird late gene) etc 
(15). Variations in the expression of these factors will result 
in muscular defects. But there may be abnormality in the 
development of nerves also. After the formation of growth 
cone the direction of a nerve is determined by many factors 
like netrins, slits, semaphorins, ephrins etc (16). Differential 
expression of these molecules also can lead to abnormal 
pathway of the nerve. Thus, whether the change in molecular 
regulation is in myogenesis or in the development of nerve 
may lead to variations of both nerves and muscles as seen 
in our present study.

Conclusions

The knowledge of the anatomical variations of the IGN 
and SN together with respect to PM are vital for clinicians 
during administration of intramuscular injections, augmen-
tation gluteoplasty, gluteal pain and different presenting 
symptoms and signs and also for the orthopedic surgeons 
during hip surgeries though posterior approach. If the IGN 
compressed between the two bellies of PM called inferior 
gluteal entrapment syndrome in which the impairment of 

normal gait is present and it is compensated by hamstring 
muscles. The compression of the nerves may lead to lurching 
gait and sciatica. These variations in IGN, SN, PM may be 
due to either molecular incoordination in myogenesis or in 
axonal guidance in the development of peripheral nervous 
system.

Conflict of Interest

All authors declare no conflict of interest.

References

1.  Anderson-Jones SR, Zhang T, Trescot AM. Lumbar Plexus 
Entrapment: Pelvic. In: FIPP AMT MD, ABIPP (ed) Peripher. 
Nerve Entrapments. Springer International Publishing, 2016; 
527–543

2. Trescot AM. Inferior Gluteal Nerve Entrapment. In: FIPP 
AMT MD, ABIPP (ed) Peripher. Nerve Entrapments. Sprin-
ger International Publishing, 2016; 581–587

3. Windisch G, Braun EM, Anderhuber F. Piriformis muscle: 
clinical anatomy and consideration of the piriformis syndro-
me. Surg Radiol Anat SRA, 2007; 29(1):37-45

4. Brenner E, Tripoli M et al. Case report: absence of the right 
piriformis muscle in a woman. Surg Radiol Anat. SAR, 2019; 
41(7):845-848

5.  Sumalatha S, D Souza AS, Yadav JS, et al. An unorthodox 
innervation of the gluteus maximus muscle and other as-
sociated variations: A case report. Australas Med J, 2014; 
7(10):419–422

6. Tillmann B. Variations in the pathway of the inferior gluteal 
nerve. Anat Anz, 1979; 145(3):293–302

7. Ling ZX, Kumar VP. The course of the inferior gluteal nerve 
in the posterior approach to the hip. J Bone Joint Surg Br, 
2006; 88(12):1580–1583

8. Varenika V, Lutz AM, Beaulieu CF et al. Detection and 
prevalence of variant sciatic nerve anatomy in relation 
to the piriformis muscle on MRI. Skeletal Radiol, 2017; 
46(6):751–757

9. Poage C, Roth C, Scott B. Peroneal Nerve Palsy: Evaluation 
and Management. J Am Acad Orthop Surg, 2016; 24(1):1–
10

10. Arora J, Mehta V, Kumar H et al. A rare bimuscular conglo-
meration gluteopiriformis case report. Morphol Bull Assoc 
Anat, 2010; 94(305):40–43

11. Yan J, Takechi M, Hitomi J. Variations in the Course of the 
Inferior Gluteal Nerve and Artery: A Case Report and Lite-
rature Review. Surg Sci, 2014; 04(10):429

12. Santamato A, Micello MF, Valeno G et al. Ultrasound-Guided 
Injection of Botulinum Toxin Type A for Piriformis Muscle 
Syndrome: A Case Report and Review of the Literature. 
Toxins, 2015; 7(8):3045–3056

13. Yadav Y, V, Mehta A, Roy S et al. Superior gluteal nerve 
entrapment between two bellies of piriformis muscle. Int. J. 
Anat. Var, 2010; 3:203- 204

14. Dietrich S, Abou-Rebyeh F, Brohmann H et al. The role of 
SF/HGF and c-Met in the development of skeletal muscle. 
Development, 1999; 126(8):1621–1629

15. Mennerich D, Schäfer K, Braun T. Pax-3 is necessary but not 
sufficient for lbx1 expression in myogenic precursor cells of 
the limb. Mech Dev, 1998; 73(2):147–158

16. Bashaw GJ, Klein R. Signaling from Axon Guidance Recep-
tors. Cold Spring Harb Perspect Biol, 2010; 2(5): a001941


