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ABSTRACT Introduction: Sciatic nerve arises from the lumbosacral plexus. It divides into tibial and common peroneal
nerves from the pelvis to the popliteal region. The sciatic nerve usually exits from the gluteal region below the piriformis
muscle. Variations in the course and level of sciatic nerve division are well documented in the literature. Aim: The study
aims to evaluate for variations in the relationship between the piriformis muscle and sciatic nerve and the variations
in the level of division of the sciatic nerve. Materials and Methods: This study was done on 80 lower limbs of the 40
embalmed cadavers during routine anatomical dissections in the Department of Anatomy, Siddhartha Medical College,
Vijayawada. Regions were dissected according to the guidelines, and variations in sciatic nerve course and division
level were noted. Results: In this study, we noted that relationships between the sciatic nerve and piriformis muscle are
of type A in 82.50%, type B in 8.75%, type C in 5.0%, type D in 2.5% and rare type G in 1.25%. Concerning the sciatic
nerve division level, these are type I at 28.75%, type II at 8.75%, type IlI at 6.25%, type IV at 3.75% and type V at 52.5%.
Conclusion: The study establishes the variations in sciatic nerve relationship with the piriformis muscle and its division
level in the south Indian population. These are important to understand the variable symptoms in cases of sciatic nerve
injury or compressions, complications during surgeries on the gluteal region and also sciatic nerve block anaesthesia.
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thigh, and divides into the tibial nerve (consists of ventral divi-
sions of anterior primary rami of L4, L5, 51, S2, S3) and common

Introduction

Sciatic is the Greek word derived from “Ischiadicus”, also known
as ischiatic nerve or ischiatic nerve (1). The sciatic nerve is the
largest and thickest nerve of the body, measuring 0.5cm thick
and 2cm wide at its origin. It carries ventral rami of L4 to S3
spinal nerves. Classically the nerve exits the gluteal region infe-
rior to the piriformis muscle between the greater trochanter and
ischial tuberosity and descends along the posterior aspect of the
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peroneal nerve (consists of dorsal divisions of anterior primary
rami of L4, L5, S1, S2) at the apex of popliteal fossa (2). Tibial
nerve supplies muscles in the posterior compartments of the
thigh and leg along with sole muscles. Common peroneal nerve
supplies muscles of the lateral and anterior leg compartments,
dorsum of the foot and short head of the biceps femoris (3).

Sciatic nerve compression results in sciatica and piriformis
syndrome. Piriformis syndrome mimics sciatica symptoms, usu-
ally by sciatic nerve entrapment by pathological or rarely anoma-
lous piriformis muscle against the bony pelvis. Some researchers
believe variant sciatic nerve anatomy could be an underlying
aetiology (4). This accounts for about 6% of low back pain cases
(5). In addition to piriformis syndromes, other clinical condi-
tions like postoperative sciatic palsy (a rare complication of hip
surgery) and failure of sciatic nerve block are secondary to the
anatomical variations of the sciatic nerve (6). There are reported
variations in the division of the sciatic nerve into its branches
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from the pelvis level up to the popliteal fossa. This can cause the
failure of sciatic nerve block, nerve compression and variable
symptoms and severity in cases of nerve injuries, it depends
upon the level of bifurcation. Therefore, understanding and
having prior knowledge about these anatomical variations is
essential to avoid complications during surgical procedures.

This study aims to provide comprehensive cadaveric anatom-
ical knowledge about the variations of the sciatic nerve concern-
ing the relationship with the piriformis muscle and the level of
the division present in the south Indian population.

Materials and Methods

This study was conducted in 80 gluteal and posterior aspects
of thigh regions of 40 embalmed human cadavers, of which 27
males and 13 females were dissected during routine anatomical
dissections in the Department of Anatomy, Siddhartha Medical
College, Vijayawada, in a span of seven years.

The gluteal region is dissected up to the gluteal muscles.
It is followed by a reflection of the gluteus maximus muscle
from its origin to view the piriformis muscle and sciatic nerve.
The variations of the division of the sciatic nerve, abnormality
of piriformis muscle anatomy, if any and their relation with
each other were observed in all specimens and noted in detail.
Then the posterior compartment of the thigh was dissected,
and the long head of the biceps tendon was separated from
the semitendinosus muscle to expose the sciatic nerve in the
posterior compartment of the thigh. Next, dissection is extended
inferiorly up to the popliteal fossa to evaluate the sciatic nerve’s
bifurcation level. The level of bifurcation of the sciatic nerve is
carefully documented and photographed. The results are then
evaluated and compared with previous studies described in the
literature.

Results

In the current study dissection of 40 embalmed cadavers com-
prising 80 lower limbs was done on gluteal regions and the
posterior aspect of the thighs. The normal nerve-muscle relation-
ship, the sciatic nerve passing inferior to the piriformis muscle,
is noted in 66 specimens out of 80 (82.5%). The rest of the cadav-
ers show variations as described in the literature. In 7 (8.75%)
out of 80 specimens nerve is seen dividing within the pelvis
the common peroneal nerve piercing the piriformis muscle and
the tibial nerve passing inferior to the muscle to exit the gluteal
region. The sciatic nerve is seen dividing in the pelvis, with the
common peroneal nerve passing above the piriformis muscle
and the tibial nerve passing below the muscle in 4 (5.0%) out of
80 specimens. In 2 (2.5%) out of 80 specimens, the undivided
sciatic nerve is seen passing by, piercing the piriformis muscle to
enter the posterior compartment of the thigh. In the remaining 1
(1.25%) specimen, the sciatic nerve is seen dividing within the
pelvis. Both the tibial and common peroneal nerves pass below
the piriformis muscle to exit the gluteal region. This is the rare
variation described in very few studies.

The bifurcation of the sciatic nerve is noted from the gluteal
region up to the popliteal fossa in dissected specimens. In 42
(52.5%) out of 80 specimens, the sciatic nerve is seen dividing
into the common peroneal and tibial nerves at the apex of the
popliteal fossa. Our study’s next common division level is within
the pelvis before its exit from the gluteal region, which was ob-
served in 23 (28.75%) specimens. In 7 (8.75%) out of 80 speci-
mens, the division level is within the gluteal region. In 5 (6.25)

PIRIFORMIS

“TIBIAL NERVE

Q)RUNFAL NERVE

Figure 1 Undivided sciatic nerve passes below the piriformis
muscle. This corresponds to the type A relationship between
nerve and muscle.

PIRIFORMIS

Figure 2 Sciatic nerve divided in the pelvis with common per-
oneal nerve piercing the piriformis muscle and tibial nerve
passing below the muscle. This corresponds to the type B rela-
tionship between the nerve and muscle.
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Figure 3 Sciatic nerve is divided within the pelvis and the
common peroneal nerve passing above the piriformis muscle
and the tibial nerve passing below it. This corresponds to the
type C relationship between the nerve and muscle.

Figure 5 The sciatic nerve divides within the pelvis with both
tibial and common peroneal nerves passing below the piri-
formis muscle.

PIRIFORMIS

Figure 4 Undivided sciatic nerve passes piercing the piri-
formis muscle. This corresponds to the type D relationship Figure 6 Sciatic nerve divides within the pelvis, this corre-
between the nerve and muscle. sponds to Type I division of a sciatic nerve.
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Figure 9 Sciatic nerve divides at the middle part of the pos-
terior compartment of the thigh, this corresponds to Type IV
division of a sciatic nerve

Figure 7 Sciatic nerve divides within the gluteal region, this
corresponds to the Type II division of a sciatic nerve.

SCIATIC NERVE

Figure 10 Sciatic nerve divides at the lower part of the poste-
rior compartment of the thigh / at the apex of the popliteal
fossa, this corresponds to the Type V division of a sciatic
nerve.

Figure 8 Sciatic nerve divides at the upper part of the posterior
compartment of the thigh, this corresponds to the Type III
division of the sciatic nerve.
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out of 80 specimens, the division level is at the upper part of the
posterior compartment of the thigh. In the remaining 3 (3.75%)
specimens, the division level is at the mid part of the posterior
compartment of the thigh.

Discussion

In 85 to 89% of cases, the undivided sciatic nerve usually passes
through the greater sciatic foramen below the piriformis muscle
and divides at the apex of the popliteal fossa (7). The variations
of piriformis muscle anatomy, the course of the sciatic nerve, and
their strange relationship with each other may lead to abnormal
compression and entrapment of the sciatic nerve resulting in
the piriformis syndrome. Diagnosis of this condition is quite
challenging as the clinical symptoms mimic sciatica and there
are no definitive imaging findings and tests for diagnosing this.
Piriformis syndrome patients usually present with pain in the
buttocks and along the back of the thigh and it usually mimics
discogenic pain (8).

Beaton and Anson (1937) with their extensive observations
on 120 specimens (1937) and 240 specimens (1938) classified
the structural variations of Sciatic nerves and their anatomical
relationship into different types as follows (9):

Type A: Undivided sciatic nerve passes below the piriformis
muscle

Type B: Division of sciatic nerve within the pelvis with common
peroneal nerve piercing the piriformis muscle and tibial
nerve pass below the muscle

Type C: Division of sciatic nerve within the pelvis with the
common peroneal nerve passes above and tibial nerve
passes below the piriformis muscle

Type D: Undivided sciatic nerve passes piercing the piriformis
muscle.

Type E: Division of sciatic nerve within the pelvis with the com-
mon peroneal nerve passes above the piriformis and
tibial nerve passes piercing the muscle

Type F: Undivided sciatic nerve passes above the piriformis
muscle

Piriformis Muscle

Sciatic Nerve

Figure 11 Beaton and Anson classification of the nerve-muscle
relationship.

Additionally, Type G, described by Tomaszewski in which
the sciatic nerve is divided within the pelvis and both tibial
and common peroneal nerves exit below the piriformis muscle
(10). (Figure 11): Beaton and Anson’s classification of the nerve-
muscle relationship The study done by Beaton and Anson in
1938 in 240 cadavers, 90% show sciatic nerve passing below the
piriformis muscle and the rest of 10% show other variations (11).
In the published literature, the range of piriformis and sciatic
nerve relationship anomalies is between 1.5 to 35.8% (12).

In the study by Ameet Kumar Jha et al., Nepalese cadavers
found that out of the 40 dissected gluteal regions, 92.5% are of
type A and 2.5% are of type B, respectively, and 5% are of type C
nerve muscle relationships (13). A study on the Indian popula-
tion by Adibatti et al. reported type A in 92%, type B in 2% and
type C in 6% of cadavers in the total 50 dissected gluteal regions
(14). In their study by Desalegn et al. on 36 gluteal regions in the
northern Ethiopian population, 91.7% show type A, 2.8% show
type B and 5.5% show type C nerve-muscle relationship (15).

R Haladaj et al., in their study on Polish cadavers, reveal
that 76.7% belong to type A, 20% to type Band 3.3% to type C
nerve-muscle relationship (16). In an Ethiopian study by Berihu
et al., 56 cadavers noted that 89.3% show type A, 8.9% show
type B and 1.9% show type C nerve- muscle relationship (17).
According to Pokorny et al., in their extensive research on Cezh
Republic cadavers found that 79.1% are of type A, 14.3% is of
type B, 4.4% are of type C, and 2.2% are of type D nerve-muscle
relationship (18).

A large study done by Sinha et al. on 100 Indian cadavers
revealed that 85% are of type A, 9% are of type B, 3% are of
type C, and 3% are of type D nerve muscle relationships (20).
In Turkey, O Sulak et al. did extensive research on 400 fetal
cadavers and found that 98% show a type A relationship, 1.2%
show type B and 0.8% show a type C nerve-muscle relationship
(21). In another study done on the Indian population by Saritha
Setal., 91 cadavers show type A nerve muscle relation in 79.1%
of specimens, type B in 14.3% and type D in 2.2% (1).

The study by Konstantinos Natsis et al. found that of the total
specimens, 89.8% are of type A, 9% are of type B, and 1% each
of type C, D & F (22). Kathe Dinesh Prakash et al., in their

The study found that 75% of specimens show type A and 2%
show type D nerve-muscle relationship (23). An another large
study by Natsis et al. on 290 Greek cadavers found extremely
rare type F relationships in 0.35% (24). Smoll reviewed the
multiple cadaveric studies comprising over 6000 lower limbs
from various studies done from the late 1800s to 2009 and found
that the incidence of type A is 83.1%, type B is13.7%, type C is
1.3%, type D is 0.5%, type E is 0.08% and type F is 0.08%. He
also found that types D, E and F are not found in the four largest
studies (12). Another study by Ugrenovic et al. on 100 fetuses
found that type A nerve muscle relation is seen in 96%, type B in
2.5% and type C in 1.5% (25). In this study relationship between
the sciatic nerve and piriformis muscle is of type A in 82.5%,
type B in 8.75%, type C in 5.0%, type D in 2.5% and rare type
G in 1.25%. These are in near correlation with studies done by
Ameet Kumar Jha et al., Adibatti et al., Saritha S et al., Sinha et
al., Berihu et al., O Sulak et al., and a large meta-analysis done
by Smoll. The most common type of relationship is Type A in
our study, similar to all other studies published in the literature.
However, E and F relationships are not seen in our study type.
In addition, this study shows a type G relationship in one lower
limb, which was rarely described in the literature.

During early embryological development, the lower limb’s
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Table 1 Showing a level of division of sciatic nerve by various studies.

S.No. Name of the researcher Numbgr of the l.ower extremities Level of division of sciatic nerve (in percentage)
involved in the study Before exiting pelvis ‘ After exiting pelvis
1 Beaton LE et al., (32) 120 15 85
2 Gabrielli C et al.,(33) 80 13.7 86.3
3 Ugrenovic S et al.,(25) 200 4 96
4 Pokomy et al., (34) 182 20.9 79.1
5 Guuvencer M et al., (35) 50 48 52
6 Ogeng’o JA et al., (36) 164 20.1 79.9
7 Patel S et al., (37) 86 8.2 91.8
8 Adibatti M et al., (14) 50 8 92
9 Dhivya S et al., (38) 64 1.56 98.44

two nerve plexuses (lumbar and sacral) are seen at the base of
the lower limb buds. Later they are subdivided into dorsal and
ventral components. The fusion of large dorsal and ventral com-
ponents forms the sciatic nerve. However, they maintain their
identity throughout their extension, although they are joined
together to form a single nerve by a common connective tis-
sue sheath (26). The level at which common connective tissue
wrapping ends determine the level of sciatic nerve branching.
The sciatic nerve is divided into branches at variable levels in
the gluteal region and back of the thigh. Based on the level of
division of the sciatic nerve, it is grouped into 6 groups (27)

Groupe I Sciatic nerve divides into tibial and common
peroneal nerves within the pelvic region.

Groupe II Sciatic nerve divides within the gluteal region.

Groupe III Sciatic nerve divides at the upper part of the
posterior compartment of thigh.

Groupe IV Sciatic nerve divides at the middle part of the
posterior compartment of the thigh.

Groupe V Sciatic nerve divides at the lower part of the
posterior compartment of the thigh.

Groupe VI Sciatic nerve divides in the popliteal fossa.

In the study done by Azza I Farag et al., on 30 cadavers, 10%
show group I division, 26.6% show group II division, 16.6%
show group III division, 30% show group IV division and 16.6%
show group V division (28). Prakash et al., in their study on 86
lower extremities, showed 16% ingroup I, 2.3% in group 1II, 3.5%
in group III, 2.3% in group IV, 40.7% in group V and 34.9% in
group VL In their study, the most common level of bifurcation is
at the apex of the popliteal fossa (27).

In the Sawant SP et al. study, variations in the sciatic nerve
division showed 22% in group I, 2% in group II, 3% in group III,
12% in group IV, 53% in group V and 8% in group VL

In their study, the most common level of bifurcation is at the
apex of the popliteal fossa (29). In the

A study done by Mayan Kumar D Javia et al. on the Indian
population showed variations in the level of division of sciatic
nerve are grouped as 23.53% in group I, 3.92% in group 11, 1.96%
in grouplll, 2.95% in group 1V, 47.06% in group V and 20.59% in
group VI (30). D.Gangulappa et al. studied 50 cadavers’ lower
limbs and found the sciatic nerve division as a group I in 6%,
group Il in 4%, group IV in 6% and group V in 84% (31).

In our study, the sciatic nerve division corresponds to 28.75%
in group I, 8.75% in group 11, 6.25% in group III, 3.75% in group
IV and 52.5% in group V. The most common type of division
in our study is at the level of the popliteal fossa apex. This
corresponds to studies done by Prakash et al., Sawant SP et al.,
and Mayan Kumar D Javia et al.

Variations in the level of division of the sciatic nerve may
result in the involvement of one or both of its divisions in cases
of injury. The symptoms may vary depending on the level of
the sciatic nerve injury also whether a whole nerve or single
division is involved. In cases of higher bifurcation of the sciatic
nerve, the chances of involvement of one of the divisions are
more than the whole nerve. Hence there is reduced severity of
the symptoms. These variations in the sciatic nerve division
may have clinical implications in nerve block anaesthesia, hip
surgeries and clinical symptoms in nerve injury or entrapment
cases. Variations in the sciatic nerve division may lead to failed
anaesthetic procedures (Moore and Dalley, 1999). According to
Vloka JD et al., the sciatic nerve bifurcates into terminal branches
at a distance ranging from 0-115mm above the popliteal fossa
(39). Therefore, the ideal site for the popliteal block is about
100mm above the popliteal crease.

Conclusion

Due to its long course, the sciatic nerve is more prone to injury
either post-traumatic or iatrogenic. In addition, due to the vari-
ations in its relation to the piriformis muscle and its variable
division level, it is also vulnerable in various clinical conditions.
A thorough anatomical study of such variations will help min-
imize the complications from surgical procedures and better
understand symptoms in nerve entrapments or nerve injuries
and also a failure of nerve blocks. This study explains variations
in the sciatic nerve anatomy in the South Indian population to
create some awareness among clinicians.
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