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ABSTRACT

The sciatic nerve is the branch of sacral plexus. It usually appears in the gluteal region below piriformis muscle. It
divides into tibial and common peroneal nerve at the apex of popliteal fossa. The higher division of sciatic nerve and its
variant relation to piriformis muscle has challenging role in clinical diagnosis and treatment, in sciatica and other
complaints of hip regions. The aim of study was to detect the possible variations in higher divisions of sciatic nerve in
relation to piriformis muscle. The study was carried out on 104 lower limbs of 52 embalmed adult human cadavers (46
males and 6 females) which were used for routine undergraduate dissection in the department of anatomy, RMC, Loni.
The higher division of sciatic nerve and relationship to piriformis muscle are classified according to Beaton and Anson
classification. The normal relationship between pyriformis and sciatic nerve i.e. Typel as per Beaton and Anson
classification was observed in 94 limbs (90.40%.) and variations in 10 limbs (9.60%). The most common variation was
Type 2 i.e. division of nerve between and below the undivided piriformis muscle was in 5 limbs (4.80%). In one limb
instead of tibial nerve, fives roots of tibial nerve emerge below piriformis muscle and further join to form tibial nerve.
Accessory bellies of piriformis were observed in 4 limbs. The study might help in diagnostic and therapeutic medical
practices of orthopedic, radiology, physiotherapy, anesthesia etc.
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Introduction:

Sciatic nerve is the thickest nerve in the body. Its formation is in pelvic cavity by joining of tibial and common peroneal
component. It passes through greater sciatic foramen into gluteal region below piriformis muscle. It divides into tibial and
common peroneal nerve at a variable level. The most common is at the superior angle of popliteal fossa. Rarely in the pelvic

cavity or in the gluteal region or in the lower part of popliteal fossa [1].

Piriformis, the key muscle of the gluteal region originates from the pelvic surface of the sacrum from 2" to 4™ sacral segments
[1] Beaton and Anson classified the relationship between piriformis and sciatic nerve in six categories, in which one shows

normal relationship and other five are considered as anomalous category [2].

Knowledge of variations of sciatic nerve and its variant relation to piriformis is important during surgical procedures in gluteal
regions to minimize the injuries to the nerves in this region [3]. Also, variation of sciatic nerve may contribute to piriformis

syndrome, sciatica [4].

Material and methods:
Sample size: sample size was determined by OpenEpi software at 95% confidence level, the calculated sample size was 43.

(Source: Results from OpenEpi, Version 3, open source calculator--SSPropor)
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The study was carried out on 104 Gluteal regions of 52 embalmed adult human cadavers (46 males and 6 females) which were
used for routine undergraduate dissection in the department of anatomy, RMC, Loni after permission of institutional ethical
committee. The gluteal regions were dissected by reflection of skin and superficial fascia and gluteus maximus muscle.
Piriformis muscle, sciatic nerve, obturator internus with two gemelli, quadratus femoris muscle were identified and fascia over
it was removed for proper visualization of sciatic nerve. The exit of sciatic nerve from pelvis and its entire course was observed
for any variations, and its relation to piriformis muscle were noted. According to Beton and Anson classification, the

percentages of anomalous relationship of piriformis and sciatic nerve were noted and compared with previous studies.

Results and discussion: In present study, out of 52 cadavers, we observed variations of sciatic nerve in 7 cadavers (5 males

and 2 females). In three cadavers’ variations are bilateral and in remaining four cadavers they are unilateral.

Table no 1: showing number of limbs having normal pattern of sciatic nerve and variations with percentage.

Male 46 cadavers (92 limbs) Female 6 cadavers {12 limbs) Total cadavers 52 (104 limbs)

Nonual Vanations Nomual | Vanations Nonnal Vanations
Right Left Right Left Right Left

Number of 86 3 3 L] 2 2 94

limbs

Percentage 93.48% 3.26% 3.26% 66 66% 16.67% 1667% | 90.40% 1.80% 1,807

In one male cadaver (no 8), bilateral sciatic nerve variation, with separate both tibial and common peroneal nerve throughout
their course with split piriformis muscle were observed. The common peroneal nerve passes between the split piriformis muscle

and the tibial nerve passes below the muscle (Fig. 1&2).

In one female cadaver(no.13), bilateral variations with common peroneal passing above and tibial nerve passing below the
piriformis were observed. Both tibial and common peroneal joins to form sciatic nerve at upper part of thigh and again bifurcate

at the superior angle of popliteal fossa (Fig.3).

In another female cadaver (no. 34) bilateral variations of sciatic nerve with two bellies of piriformis muscle were found. On left
side, origin of sup belly of piriformis was fleshy with insertion in the form of tendon and inferior belly origin was
musculotendinous with insertion in the fleshy muscle form. Here common peroneal nerve emerges between the two bellies of
piriformis and then passes through the inferior belly of piriformis between the fleshy and tendinous part and tibial nerve passes

below the inferior belly (Fig. 4).

On right side, both bellies of piriformis with fleshy origin and tendinous insertions were seen. Here the common peroneal nerve
passes between the two bellies, but instead of tibial nerve, five roots of the tibial nerve emerge below the piriformis and join to
form tibial nerve in the gluteal region (Fig.5). On both sides formation of sciatic nerve in the gluteal region and bifurcation at

the apex of popliteal fossa were found.

In four male cadavers, unilateral variation (in two on right and in two on the left side) were observed. Out of that in three,
sciatic nerve formation was in the gluteal region and in one it was in the upper part of thigh region but in all, bifurcation was at
the level of apex of popliteal fossa. In one cadaver on right side two bellies of piriformis muscle and superior belly merges with
gluteus medius muscle (Fig. 6), In another cadaver, three bellies of piriformis were observed where common peroneal nerve

passes above the lowermost belly and tibial nerve passes below that belly (Fig.7)
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Fig.1: Male cadaver showing bilateral variation. Splitted piriformis muscle. Separate common peroneal and tibial nerve

throughout their course. TN-Tibial nerve, CN-common peroneal nerve, PM- Piriformis muscle.

Fig.2: Male cadaver showing bilateral variation. , PM- Piriformis muscle(Spllited). Separate common peroneal(CN) and tibial

nerve(TN) through out their course.

Fig.3: Female cadaver showing bilateral variation. Common peroneal passing above piriformis and tibial nerve below the

piriformis. TN-Tibial nerve, CN-common peroneal nerve, PM- Piriformis muscle. SN- Sciatic nerve.

VOLUME 18, ISSUE 7, 2024 1136 http://xadzkjdx.cn/



Journal of Xidian University https://doi.org/10.5281/Zenodo.12804097 ISSN No:1001-2400

Fig.4: Female cadaver, left gluteal region showing two bellies of pyriformis. Superior belly origin fleshy and insertion in the
form of tendon and inferior belly origin musculotendinous and insertion in the form of muscle. Common peroneal nerve
emerging above inferior belly and passes between the tendinous and fleshy part of inferior belly. Tibial nerve passes below

inferior belly. TN-Tibial nerve, CN-common peroneal nerve, PM-1- Piriformis superior belly, PM-2- Piriformis inferior belly,

SN- Sciatic nerve.

Fig.5: Female cadaver, Right gluteal region showing two bellies of pyriformis cut at insertion. Origin fleshy and insertion in the
form of tendon. Common peroneal nerve emerging above inferior belly and instead of tibal, five roots of tibial nerve emerging
below the inferior belly of Piriformis. TN-Tibial nerve, CN-common peroneal nerve, PM-1- superior belly of Piriformis muscle,

PM-2- inferior belly of piriformis, SN- Sciatic nerve.
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Fig.6: Male cadaver, Right gluteal region showing two bellies of pyriformis. Superior belly fleshy and mergers with gluteus

medius, Inferior belly origin fleshy and insertion in the form of tendon. Common peroneal and tibial nerve passing above and

below the inferior belly respectively TN-Tibial nerve, CN-common peroneal nerve, PM-1- superior belly of Piriformis muscle,

PM-2- inferior belly of piriformis. GM- Gluteus Medius, SN- Sciatic nerve.

Fig.7: Male cadaver, Left gluteal region showing three bellies of pyriformis.. Common peroneal and tibial nerve passing above

and below the inferior belly respectively TN-Tibial nerve, CN-common peroneal nerve, SN- Sciatic nerve, PM-1- superior belly

of Piriformis muscle, PM-2- Middle belly of piriformis, PM3- Inferior belly of piriformis.

Sciatic nerve divides into common peroneal and tibial nerve at the superior angle of popliteal fossa. The different anomalous

variations of both pyriformis muscle and sciatic nerve and also the variable relationship between them, may lead to compression

of sciatic nerve due to entrapment which further may lead to pyriformis syndrome [5]

Table no 2: Percentage of various relationship between sciatic nerve and piriformis muscle according to Beaton and Anson

classification

Name of the

reseascher

Typel
Notmal
pattem
Undivided
nerve below
undivided

muscle

Type2

Divisions
of nerve
between
and below
undivided

muscle

Type3

Divisions
above and
below
undnided

muscle

Typed

Undivided
nerve
between the
heads.

Types
Divisions
between

and above

the muscle.

Type 6
Undvided
nerve above
undivided

muscle.

Other than
Beaton and
Anson
classifican

on

Beaton & Anson
2] (1937)

8420%

11.70%

330%

0,30%

Beaton &
Anson [6]
(1938)

90%

7.10%

210%

Uluutku &

Kurtoghu [7]
(1999)

16%

Pokomy etal
[8] (2006)

79.10%

143%

220%

Guvenger Met
al. [5] (2009)

52%

16%

Patel S etal
[11] @o11)

21.80%

11.1%

Saritha S etal
[11)2012)

92.00%

Adibatti M [5]

(201%)

92%

2%

1%

Present study

90.40%

4.80%

192%

2,38%
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Table no 3: Total percentage of normal and anomalous relation of sciatic nerve and piriformis muscle.

Researchers Total number of Nomal pattem Vanations

kmbs

%) Unilateral(%c) Bilateral(%o)

Singh AK_ [12] (2011) 100 96% (96) 2% 2%
Saritha S. [11] (2012) 50 94% 6%
Adibatti M [3] (2014) 50 2% 1% 3%
Sangram S [13] 2015) 50 2% 10% 8%
Anbumani TL_ [14] (2013) 30 90% 5% %
Sukre and Badaam. [15] (2016) | 60 8333% 1667
Tha and Baral. [16] (2020) 40 92.5% 7.5%
Present study 104 90.40% 384% 5.76%

Patel S et al. in 2011 studied the variation in high division of sciatic nerve and its relation to piriformis muscle in 43 cadavers
(86 lower extremities) and observed higher division of sciatic nerve in7(8.14%) lower limbs. In two extremities, sciatic nerve
divides in the pelvic cavity and tibial and common peroneal comes out separately below piriformis muscles and in 5, sciatic
nerve divides in pelvic cavity but common peroneal exit by piercing piriformis and tibial passes below the piriformis muscle

[10].

Subnis As in 2012 studied the variations in bifurcation of sciatic nerves in 70 embalmed cadavers and observed bifurcation at
lower level in 90.7% and higher division in 9.28% lower limbs. In one case they found rare variation in which common
peroneal nerve exit the pelvis by piercing the obturator internus and tibial exit below gemellus inferior muscle [17]. Present

study observed division of sciatic nerve at higher level in 9.60%.

Sangram S et al. (2015) studied the bifurcation of sciatic nerve in 50 lower limbs and observed percentage of higher division of
sciatic nerve in pelvic cavity and in gluteal region were 14% and 4% respectively. They mentioned that variation of sciatic
nerve bifurcation has clinical importance in hip surgeries, intramuscular injections in gluteal regions. As variant relations of
sciatic nerve and piriformis muscle are responsible for soft tissue problems in hip region mostly in the athletes, its study may

contribute in sports rehabilitation and medicine [13].

Hugq E and Bailie P in 2017 observed the variation of sciatic nerve not mentioned in Beaton and Anson classification. They
observed higher division of sciatic nerve in the pelvic cavity and common peroneal nerve emerges below the piriformis muscle
as normal pattern but tibial nerve emerges below the superior gemellus [18]. Similar variation was also observed in previous

studies like Babinski et al., Ogeng’o et al, Paval and Nayak, Mas et al [4,19-21].

Patil J. et al. during dissection observed the ventral and dorsal divisions of lumbo- sacral plexus forming common peroneal and
tibial nerve, passing ventral and dorsal to piriformis muscle respectively in the gluteal region. Both nerves join to form sciatic
nerve in the distal part of gluteal region. They mentioned that such low formation of sciatic nerve may lead to non-discogenic

sciatica or pyriformis syndrome [22].

In present study we observed formation of tibial nerve in the gluteal region (Fig.5) by joining five roots below inferior belly of

piriformis and common peroneal emerging above the inferior belly and sciatic nerve formation was in the gluteal region.

Pyriformis syndrome is the entrapment neuropathy as a result of compression of sciatic nerve due to abnormal conditions of the
piriformis muscle such as inflammation, spasm, hypertrophy, contracture or anatomic variations. One of the anatomic variations

is presence of accessory piriformis muscle [23, 24].
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Kim e al in 2019 with the help of magnetic resonance imaging reported the case of pyriformis syndrome which was developed
as a result of incidence of accessory belly of piriformis muscle originating from proximal third part of main pyriformis muscle.

Here accessory belly separately get inserted on the greater trochanter inferior to insertion of main pyriformis muscle [25].

Pyriformis syndrome may be caused by secondary adhesion of the nerve to surrounding tissue or pyriformis muscle. The
persons suffering from piriformis syndrome present buttock pain which may radiate along posterior aspect of thigh region,

rarely having muscle weakness or numbness [26,27].

Present study observed variations in pyriformis muscle. We observed bilateral splitted pyriformis and common peroneal nerve
passing through it (fig.1), in one cadaver two bellies of with superior belly muscular and merging with gluteus medius
muscle(fig.6), in one female cadaver two bellies of piriformis bilaterally (Fig 4&5) and on left side(Fig. 4) common peroneal
emerges above the inferior belly and then passes between the tendinous and muscular part of inferior belly. In such condition

there may be chances of entrapment of the nerve. In one cadaver we observed the three bellies of the piriformis muscle (Fig.7).

Ravindranath Y et al reported the presence of accessory head of pyriformis in 3 adult male cadavers. In two cases this accessory
belly arises from Sacro tuberous ligament and in one both from Sacro tuberous ligament and the fascia overlying it. According
to them, in case of undiagnosed pain in gluteal region, possibility of accessory slip of piriformis may be considered as one of

the causes. In such cases MRI and CT may be helpful for confirmation of the diagnosis [28].
Conclusion:

In present study, we observed variation in division of sciatic nerve and its variant relation to pyriformis muscle in 10 (9.60%)
limbs. Variations of sciatic nerve are frequent, so its knowledge is essential for physicians and surgeons in understanding the
pathophysiology of buttock pain. In cases of higher division of sciatic nerve, there are more chances of nerve damage during
intramuscular injections in gluteal region. The knowledge of higher division of sciatic nerve and its variant relation to piriformis

muscle also helps in early diagnosis and treatment of sciatic nerve entrapment.

References:

1. Standring S (2008) Gray’s Anatomy 40" Edition: The Anatomical Basis of Clinical Practice.
79:1337-38

2. Beaton LE, Anson BJ. The relation of the sciatic nerve and of its subdivisions to the piriformis muscle. The
Anatomical Record. 1937 Dec;70(1):1-5.

3. Jha AK, Baral P. Composite anatomical variations between the sciatic nerve and the piriformis muscle: a
Nepalese cadaveric study. Case Reports in Neurological Medicine. 2020;2020(1):7165818.

4. Babinski MA, Machado FA, Costa WS. A rare variation in the high division of the sciatic nerve surrounding
the superior gemellus muscle. European journal of morphology. 2003 Feb 1;41(1):41-2.

5. Adibatti M, Sangeetha V. Study on variant anatomy of sciatic nerve. Journal of clinical and diagnostic

research: JCDR. 2014 Aug;8(8):ACO07.

VOLUME 18, ISSUE 7, 2024 1140 http://xadzkjdx.cn/



Journal of Xidian University https://doi.org/10.5281/Zenodo.12804097 ISSN No:1001-2400

6. Beaton LE, Anson BJ. The sciatic nerve and the piriformis muscle: their interrelation a possible cause of
coccygodynia. JBJS. 1938 Jul 1;20(3):686-8.

7. KURTOGLU Z. Variations of nerves located in deep gluteal region. Okajimas Folia Anatomica Japonica.
1999 Dec 20;76(5):273-6.

8. Pokorny D, Jahoda D, Veigl D, Pinskerova V, Sosna A. Topographic variations of the relationship of the
sciatic nerve and the piriformis muscle and its relevance to palsy after total hip arthroplasty. Surgical and
Radiologic Anatomy. 2006 Mar;28:88-91.

9. Divizyon SS. Variations in the high division of the sciatic nerve and relationship between the sciatic nerve
and the piriformis. Turkish neurosurgery. 2009;19(2):139-44.

10. Patel S, Shah M, Vora R, Zalawadia A, Rathod SP. A variation in the high division of the sciatic nerve and
its relation with piriformis muscle. National Journal of Medical Research. 2011 Dec 31;1(02):27-30.

11. Saritha S, Praveen Kumar M, Supriya G. Anatomical variations in the bifurcation of the sciatic nerve, a
cadaveric study and its clinical implications. Anat Physiol. 2012;2(5):1000111.

12. Singh AK, Sharma RC. Relationship between the sciatic nerve and piriformis muscle. Neuroscience
Research Letters. 2011;2(1):26-8.

13. Sangram S, Samanta C, Paul M, Biswas S, Ghosh R, Pradhan S. A Study on the bifurcation of sciatic nerve
with its clinical significance. Indian J Basic Appl Med Res. 2015 Jun;4(3):34-44.

14. Anbumani TL, Thamarai S, Anthony AS. Sciatic nerve and its variations: an anatomical study.

15. Sukre SB, mohSin BAJAAm A. High division of sciatic nerve: A cadaveric study. International Journal of
Anatomy, Radiology and Surgery. 2016.

16. Jha AK, Baral P. Composite anatomical variations between the sciatic nerve and the piriformis muscle: a
Nepalese cadaveric study. Case Reports in Neurological Medicine. 2020;2020(1):7165818.

17. Sabnis AS. Anatomical variations of sciatic nerve bifurcation in human cadavers. J Clin Res Lett.
2012;3(2):46-8.

18. Huq E, Bailie P. A rare bifurcation pattern of the sciatic nerve. Anatomy Journal of Africa. 2017 Nov
30;6(3)

19. Ogeng’o JA, El-Busaidy H, Mwika PM, Khanbhai MM, Munguti J. Variant anatomy of sciatic nerve in a

black Kenyan population. Folia morphologica. 2011;70(3):175-9.

VOLUME 18, ISSUE 7, 2024 1141 http://xadzkjdx.cn/



Journal of Xidian University https://doi.org/10.5281/Zenodo.12804097 ISSN No:1001-2400

20.

21.

22.

23.

24.

25.

26.

27.

28.

Paval J, Nayak S. A case of bilateral high division of sciatic nerve with a variant inferior gluteal nerve.
Neuroanatomy. 2006 Dec 1;5:33-4.

Mas N, Ozeksi P, Ozdemir B, Kapakin S, Sargon MF, Celik HH, Yener N. A case of bilateral high division
of the sciatic nerves, together with a unilateral unusual course of the tibial nerve. Neuroanatomy. 2003;2:13-
5.

Patil J, Swamy RS, Rao MK, Kumar N, Somayaji SN. Unique formation of sciatic nerve below the
piriformis muscle—A case report. Journal of Clinical and Diagnostic Research: JCDR. 2014 Jan;8(1):148.
Lee EY, Margherita AJ, Gierada DS, Narra VR. MRI of piriformis syndrome. American journal of
roentgenology. 2004 Jul;183(1):63-4.

Petchprapa CN, Rosenberg ZS, Sconfienza LM, Cavalcanti CF, La Rocca Vieira R, Zember JS. MR
imaging of entrapment neuropathies of the lower extremity: part 1. the pelvis and hip. Radiographics. 2010
Jul;30(4):983-1000.

Kim HJ, Lee SY, Park HJ, Kim KW, Lee YT. Accessory belly of the piriformis muscle as a cause of
piriformis syndrome: a case report with magnetic resonance imaging and magnetic resonance neurography
imaging findings. Investigative Magnetic Resonance Imaging. 2019 Jun 1;23(2):142-7.

Stewart JD. 1993. Focal peripheral neuropathies. 2nd ed. New York: Raven Press; pp. 1-506

Filler AG. Diagnosis and treatment of pudendal nerve entrapment syndrome subtypes: imaging, injections,
and minimal access surgery. Neurosurgical focus. 2009 Feb 1;26(2):E9.

Ravindranath Y, Manjunath KY, Ravindranath R. Accessory origin of the piriformis muscle. Singapore

Med J. 2008 Aug 1;49(8):217-8.

VOLUME 18, ISSUE 7, 2024 1142 http://xadzkjdx.cn/



