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Abstract

Background

Sciatic nerve, the thickest nerve of our body (around 2cm wide at its origin), leaves the pelvic cavity
from the greater sciatic foramina below the piriformis muscle and between the greater trochanter of
femur and ischial tuberosity. As variations have been reported in the level of division of sciatic nerve
into its terminal branches, the current study aims to determine the most common site of division of
sciatic nerve in Nepalese population.

Materials and Methods

The current study is a cross-sectional and descriptive study which was carried out in the Department of
Anatomy, Nobel Medical College, where twenty-three cadavers were used and both the lower limbs
were examined. Depending upon the level of division of the sciatic nerve into its terminal branches, it
was categorized into six different groups (A-F).

Results

It was seen that the sciatic nerve had already divided into its terminal branches before its exit into the
gluteal regionin 23.91% extremities. The second commonest site for the termination of sciatic nerve
into its terminal branch was found to be at the middle region of the back of the thigh in 19.57% followed
by its division in the popliteal fossain 17.39%.

Conclusion

From the current study we conclude that the level of division of sciatic nerve was variable and it is wise
to go for other means to find out the level of termination of sciatic nerve before performing any
procedure in that area.
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Introduction

Sciatic nerve (SN) is the thickest and largest nerve
of human body. It originates from the sacral plexus
and supplies the muscles of the lower limb, leaves
the pelvic cavity from the greater sciatic foramina
below the piriformis muscle and between the
greater trochanter of femur and ischial tuberosity. It
passes along the back of the thigh before dividing
in to its terminal branches; the tibial and the com-
mon peroneal nerve (TN and CPN respectively).
The most common site of division of sciatic nerve is
in the distal thigh or halfway down the back of the
thigh [1, 2]. The level of division of SN may vary
from its entry into the gluteal region through the
greater sciatic foramen, till the level of popliteal
fossa [3]. Tibial and the common peroneal nerve
usually get separated at the level of popliteal fossa
but their division may also be seen at the higher
levels such that the tibial nerve emerges below the
piriformis muscle and the common peroneal nerve
emerges passing through the substance of them
uscle [1, 2, 4]. Variations have been reported in the
division of sciatic nerve from low level to high level
division [5].

As the nerve leaves the pelvic cavity below the
piriformis muscle or sometimes through the
piriformis muscle, piriformis syndrome often can be
thought to cause pain in the buttock'sregion and
also along the course of the sciatic nerve [3].
Because of its association with various clinical
symptoms, a thorough knowledge about the
morphology of sciatic nerve becomes utmost
important and shall add further guideline for the
clinicians working in this region. The present study
was carried out in order to find out the level of
division of sciatic nerve and also to see its relation
with the piriformis muscle while emerging through
the greater sciatic foramen.

Materials and Methods

The present study was cross-sectional and
descriptive which was carried out from January
2019 to December 2019 in the department of
Anatomy, Nobel Medical College after taking the
ethical approval from the Institutional Research
Committee (IRC). Properly embalmed and
formalin fixed cadavers were included for the
study. Cadavers with any signs of deformity of
lower extremities or cadavers that have undergone
any surgical procedure in the lower extremity were
excluded from the study. In the study done by
Ugrenovix et. al., it was seen that the incidence of
division of sciatic nerve before entering into the
gluteal region was 4%. Using the formula n=z"pg/d
with 6% of error, the sample size was calculated to
be 41 [6]. In the present study 23 cadavers (n=46)
from the Department of Anatomy, Nobel Medical

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

College were included.

Twenty-three properly embalmed and formalin
fixed cadavers were used in the present study out
of which, 15 were males and eight females. Both
right and left inferior extremities were properly
dissected to expose the sciatic nerve till its
division into the tibial and common peroneal
nerves. Depending upon the level of division of
the sciatic nerve into its terminal branches, it was
categorized into six different groups (A-F) where,
Group A represents the cadavers in which the
sciatic nerve divided proximal to its exit in the
gluteal region, Group B when it was divided in the
gluteal region, Group C, D and E when the sciatic
nerve divided in the upper, middle and the lower
region of the back of the thigh. When the nerve
was divided into the popliteal fossa, it was
categorized as Group F [7]. Relation of the sciatic
nerve with the piriformis muscle was also noted
for each case. After examination all the data were
entered in the MS Excel sheet and were finally
analyzed using SPSS 20.0 software.

Results
Out of the total cadavers examined, it was seen
that in 11 (23.91%) extremities, the sciatic nerve
had already divided into its terminal branches
before its exit into the gluteal region (Group A).
The second common site for the termination of
sciatic nerve into its terminal branch was found to
be at the middle region of the back of the thigh (9,
19.57%) (Group D) followed by its division in the
popliteal fossa (8, 17.39%) (Group F). It was seen
that in seven (15.22%) extremities the division
was at the upper region of the back of the thigh
followed by six (13.04%) of extremities where the
nerve divided at the lower region of the back of the
thigh. It was seen that in five extremities, the
division of sciatic nerve was in the gluteal region
(10.87%) which was the least common site of
termination of SN. It was interesting to see that
out of the 23 cadavers examined, 10 cadavers
(43.48%) had same level of division of sciatic
nerve bilaterally. Out of these 10 cadavers, 4 had
its termination before its exit into the gluteal
region followed by 3 in the popliteal fossa, 2 in the
middle of the back of the thigh and one in the
upper region of the back of the thigh. In none of
the cadavers, sciatic nerve was dividing into
gluteal region or the lower region of the back of
the thigh bilaterally. The most common site for the
termination of sciatic nerve in male was either its
exit into the gluteal region or in the lower region of
the back of the thigh (six each) followed by either
in the gluteal region or in the,middle region of the
back of the thigh whereas in females it was seen
that the most common site for the termination of
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sciatic nerve was before its exit into the gluteal
region (five) followed by either in the middle
region of the back of the thigh or in the popliteal
fossa (four each). It was also seen that the most
common site of termination of sciatic nerve on the
right extremity was before its exit into the gluteal
region (seven) followed by into the popliteal fossa
whereas in the left side it was seen that the sciatic
nerve divides most often either in the middle or
the lower region of the back of the thigh. In the
right side of a male cadaver it was found that the
common peroneal nerve emerges above the
piriformis and the tibial nerve below the piriformis
muscle.

Out of all the specimens examined, we found that
in one specimen the tibial nerve was emerging
below the piriformis muscle whereas the common
peroneal nerve between the two heads of
piriformis muscle as shown in the Figure 2.

Table 1: Showing different level of division of sciatic
nerve and the number of limbs falling under each
category.

Number of
limbs

Level of division of
sciatic nerve

Percentage

roup A

Group -7 -

roup D

Group F

£ "
: g * Y,

Figure 2: Tibial nerve passing below the piriformis and Common
Peroneal Nerve between the two heads of piriformis muscle.
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Discussion

Sciatic nerve is formed when the ventral (TN) and
the dorsal (CPN) component of sacral plexus
moves downward and close together. Based on
this developmental fact, the tibial and common
peroneal nerve may separate from each other at
different level from their formation in the pelvic
cavity to their termination in the back of the thigh.
Hence, the level of division of sciatic nerve into its
terminal branches is highly variable [8, 9]. In the
present study it was seen that the incidence of
division of SN before entering into the gluteal
region was 23.91%. This finding was quite com-
parable with the results obtained by Javia et al
and Pokorny et al. Javia et. al. from their study
reported that the division of SN before entering
into the gluteal region occurred in 23.53% of
cases [10]. In another similar study carried out by
Pokorny et al they found that 20.9% of SN divides
into its terminal branches before entering into the
gluteal region [11]. Other researchers like Ikiz and
Amrutha from their studies also reported about
the higher division of SN before entering into the
gluteal region [6, 7]. Patel Z and Ikiz et. al. from
their respective studies reported the high-level
division of SN in 15% and 15.38% of cases [5, 6].
Similar findings were reported by many other
researchers but when these findings were
compared with the findings of present study it was
seen that the incidence of higher division of SN
before entering into the gluteal region was higher
inthe present study [12, 13, 14]

From the present study, it was observed that in
19.57% of cases SN divides into its terminal
branches in the middle of the back of the thigh.
When comparing this finding with the findings of
the other researchers, it was noted that resear-
chers like Sawant et al, Javia et al, Prakash et al
and Anbumani et at found that 12%, 2.95%, 2.3%
and 2% of cases where the SN was dividing in the
middle of the back of the thigh [8, 10, 14, 15]. In
the present study it was interesting to note that out
of the 17.39% of the total cases, SN was dividing
into its terminal branches in the popliteal fossa.
This finding was quite comparable with the
findings of Javia et al, who reported 20.59% of
cases falling under this category [10]. The find-
ings were higher when compared with the
findings of Sawant et al (8%), Ikiz et al (3.85%)
and Bangarayya et al (4%) [6, 12, 15]. When this
finding was compared to the results of studies
carried out by other researchers like Prakash et al
(34.9%), Ugrenovic et al (66%) and Patel et al
(85%); it was seen that the incidence of division of
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SN at this level was comparatively lower that that
ofthe findings of these researchers [5, 8, 16]

In the present study it was noted that in 15.22% of
subjects examined, SN was dividing in the upper
back of the thigh. This finding was much higher
when compared to that reported by Prakash et al
(3.5%) and Sawant et al (3%) Javia et al (1.96%)
[8, 10, 15]. Few researchers from their studies
reported that SN was dividing into its terminal
branch in the lower third of the back of the thigh in
40.7%, 47.06% and 53% of cases respectively
which was very high when compared with the
results of the present study [8, 14, 15]. We found
that Gluteal region was the least common site for
the division of sciatic nerve. This finding was sup-
ported by the results of the studies carried out by
Prakash etaland Javiaetal [8, 10].

We also found that out of all the subjects in which
sciatic nerve was dividing before its entry into the
gluteal region, only one specimen showed that
the tibial nerve was emerging below the piriformis
muscle whereas the common peroneal nerve
between the two heads of piriformis muscle.
Similar variations were reported by various
different researchers. Shwetha K et al from their
study reported that the tibial nerve emerges
below the piriformis whereas common peroneal
nerve through the piriformis muscle [17]. Barbosa
et al from their study mentioned that in 33.3% of
the total specimens examined, common peroneal
nerve was emerging through the piriformis
muscle whereas tibial nerve below the muscle
[18]. This was also supported by other resear-
chers such as Amrutha et al, Anbumani et al [7,
14]. Grewal et al from their study mentioned that
out of the specimens in which sciatic nerve was
dividing into its terminal branches before entering
into the gluteal region, one specimen showed that
the common peroneal nerve was emerging above
the piriformis muscle whereas the tibial nerve
coming from below the piriformis muscle [13].
Anbumani et al and Sawantet al from their study
reported that the sciatic nerve terminated into 3
terminal branches in the middle of the popliteal
fossa [14, 15]. Javia et. al. from their study
mentio-ned that the severity of neuropathies due
to entrapment of SN depends on the level of its
involvement and in cases with higher division of
SN, there is higher possibility of any one branch
out of two terminal branches [10].

Since the availability of cadavers was very
limited, the sample size taken in the study was
quite small which limits the scope of the present
study. A similar study can be carried out with a
larger sample size in order to see the most
common site of division of sciatic nerve in our
population.
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Conclusion

From the present study, it is seen that the level of
division of sciatic nerve is highly variable in the
Nepalese population. The commonest site of
division of the sciatic nerve was before its entry
into the gluteal region followed by middle of the
back of thigh. In cases of neuropathies associa-
ted with the sciatic nerve, the mostimportant thing
that determines the symptoms and the severity,
remains the level at which the sciatic nerve is
involved. In cases with higher level of division of
sciatic nerve, there is very less chances of
involvement of both the tibial and common pero-
neal component of sciatic nerve whereas in cases
with low level divisions, symptoms are often
associated with both the tibial and the common
peroneal nerve. Lack of knowledge about the
level of division of sciatic nerve may also result in
the failure with the sciatic and popliteal nerve
block. Hence it is suggested for all the clinicians to
go for a prior radiological opinion to see the level
of division of sciatic nerve before performing any
procedure in this region.

Conflicts of interests: None

References

[11  Moore K, Dally A, Agur A. MOORE Clinically Oriented
ANATOMY, 7th ed. New Delhi: Wolters Kluwer; 2014.
p.574-5.

[2] Koshi R. Cunningham's Manual of Practical Anatomy
Volume |, 16th ed. Sonipat: Oxford University Press;
2017.p.193.

[3] Mahadevan V. Pelvic Girdle and Lower Limb. In:
Standring S, ed. by. Gray's Anatomy The Anatomical
Basis of Clinical Practice, 40th ed. London: Churchill
Livingstone Elsevier; 2008. p. 1384.

[4] Sinnatamby C. Last's Anatomy Regional and Applied,
12th ed. London: Churchill Livingstone Elsevier; 2011.

[5] Patel Z, Gupta S, Chavda H, Jethva N, Cadavaric
Study of Variations in Divisions of Sciatic Nerve,
International Journal of Anatomy, Radiology and
Surgery. 6:2 (2017) 15-9. DOI: 10.7860/IJARS/
2017/27153:2271

[6] Ikiz ZAA, Bilge O, Ugerler H, Celik S, Bodug E, Variant
anatomy of sciatic nerve and their clinical implications,
Ege Tip Dergisi. 57:2(2018) 88-93.DOI: 10.19161/
etd.414980

[71  Amrutha KV, A variation in the high division of the
sciatic nerve and its relation with piriformis muscle-
case report, International Journal of Medical Science
and Clinical invention. 4:5 (2017). DOI: 10.18535/
ijmsci/v4i5.08

[8] Prakash, BhardwajAK, Devi MN, Sridevi NS, Rao PK,
Singh G, Sciatic nerve division: a cadaver study in the
Indian population and review of the literature,
Singapore Med J. 51:9 (2010) 721-3. PMID: 20938613

[9] 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. 8:2 (2014) 148-9.

DOI:10.7860/JCDR/2014/7571.397

Javia MD, Vikani SK, Cadaveric Study on Variations in

Journal of Nobel Medical College 1 5
Vol. 9, No. 1, Issue 16, January-June 2020

[10]




Original Article

Diwakar Kumar Shah et.al.

(1]

[12]

[13]

[14]

the Level of Bifurcation of Sciatic Nerve and its Clinical
Implications, International Journal of Anatomy,
Radiology and Surgery. 8:2 (2019) 29-32. DOI:
10.7860

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. 28:1 (2006) 88-91.
DOI:10.1007/s00276-005-0056-x

Bangarayya, Naik 1V, Pillai TJ, The Study of Sciatic
Nerve Based on Its Morphometric Measurements and
It's Variations In Rayalaseema Region, IOSR-
JDMS.17:3 (2018) 56-62. DOI: 10.9790/0853-
1703085662

Grewal M, Harsimran R, Kumar S, Different levels of
bifurcation of sciatic nerve: a novel classification
based on a cadaveric study in Indian population, Int J
AnatRes. 4:3(2016) 2743-49. DOI:10.16965

Sawant SP, Shaikh ST, Lele SD, A case report on
bilateral trifurcation of the sciatic nerve and variant
formation of sural nerve, Intl J Res and Review Pharm
and Applied Sc. 3 (2013) 118-24. DOI: 10.15373/

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

(1]

[16]

[17]

(18]

(9]

22778179/feb2013/101

Anbumani TL, ThamaraiSelvi A, Anthony Ammal S,
Sciatic nerve and its variations: an anatomical study,
Int J Anat Res. 3:2 (2015) 1121-7. DOI: 10.16965/
ijar.2015.175

Sawant SP, Shaikh ST, Lele SD, A case report on
bilateral trifurcation of the sciatic nerve and variant
formation of sural nerve, Intl J Res and Review Pharm
and Applied Sc. 3 (2013) 118-24. DOI: 10.15373/
22778179/feb2013/101

Ugrenovi¢ SZ, Jovanovic¢ ID, Krsti¢ V, Stojanovi¢ VR,
Vasovi¢ LP, Antic S, Pavlovi¢ SS, The level of the
sciatic nerve division and its relations to the piriform
muscle, Vojnosanitetskipregled. 62:1 (2005) 45-9.
DOI:10.2298/vsp0501045u

Shwetha K, Dakshayani KR, Bilateral high division of
sciatic nerve, Int J Res Med Sci. 2:4 (2014) 1785-
7.DOI: 10.5455/2320-6012

Barbosa AB, Santos PV, Targino VA, Silva ND, Silva
YC, Gomes FB, Assis TD, Sciatic nerve and its
variations: is it possible to associate them with pirifor-
mis syndrome? Arquivos de neuro-psiquiatria. 77:9
(2019) 646-53. DOI:10.1590/0004-282X20190093

Journal of Nobel Medical College

Vol. 9, No. 1, Issue 16, January-June 2020




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

