
International Journal of Anatomy, Radiology and Surgery. 2017 Apr, Vol-6(2): AO15-AO19 15

Original ArticleDOI: 10.7860/IJARS/2017/27153:2271

 
ABSTRACT
Introduction: Sciatica is the pain caused by a compression 
or irritation of the Sciatic Nerve (SN) and the symptoms 
include nerve pain, numbness, tingling, and weakness. The 
clinical values are unilateral or bilateral higher break of SN 
that result in compression of nerve that leads to piriformis 
syndrome. This pressure on nerve results in paralysis of 
the supplied muscles and sensory disturbances.

Aim: To observe the variations in the site of divisions of SN 
and relation to the piriformis muscle.

Materials and Methods: This cross-sectional study was 
carried out after taking ethical approval from Institutional 
Ethical Committee (IEC) of present institute during year 
2015 with duration of one and half year at Anatomy 
Department of GMERS Medical College, Gandhinagar 

in about 30 properly embalmed cadavers (total 60 lower 
limb/extremities) during routine dissection. 

Results: Total of 60 gluteal regions were examined for the 
variation in the course and division of the SN. Among them 
in 51 lower limbs (85%) the SN had a normal course after 
its exit below the piriformis and divided into tibial nerve and 
common peroneal nerve at the superior angle of popliteal 
fossa, while in nine lower limbs (15%) there were higher 
division site of SN observed. 

Conclusion: During posterior hip operations, this high 
division develops in sciatica, nerve injury during deep 
intramuscular injections, piriformis syndrome, failed sciatic 
nerve block in anesthesia and injury. Lower limb surgeries 
and in the interpretation of sciatic neuropathy can be 
complicated by variation in division of SN.
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InTROduCTIOn
Sciatica nerve (SN) word derived from Greek word 
“Ischiadicus”, a widest and longest nerve of the body arising 
from sacral plexus [1,2]. The SN is formed in the pelvis by 
connecting anterior divisions of L4-S3 spinal nerve roots. It 
is around 2 cm wide and near the sacral plexus. Normally, 
it comes out from the greater sciatic foramen, passing 
through pelvis and enters into gluteal region by passing under 
piriformis as a single nerve surrounded by a single epi-neural 
sheath. SN split at superior angle of popliteal fossa in Tibial 
Nerve (TN) and Common Peroneal Nerve (CPN). It supplies 
hamstrings muscles, sensory supply to hip and knee joints 
and its branches are motor and sensory to leg and foot. 
Association of SN with piriformis muscle is the central interest 
of variation. Sometimes, SN breaks into its terminal branches 
where it is still in the pelvis that leave pelvis in lots of route. 
The nerve classified in various types accordingly to variation 
in the natural path in lower limb and its relations to piriformis 
muscle [2-8].

Sciatica is the pain caused by a compression or irritation of the 

Keywords: Common Peroneal nerve, Piriformis muscle, Tibial nerve

SN and symptoms include nerve pain, numbness, tingling, and 
weakness. The clinical values are unilateral or bilateral higher 
break of SN that result in compression of nerve that leads to 
piriformis syndrome, this pressure on nerve result in paralysis 
of the supplied muscles and sensory disturbances. In this 
condition person cannot flex the knee joint and also external 
version and plantar flexion of the extremity are affected [9]. So, 
this study was carried with objective to observe the variations 
in the site of divisions of SN and relation to the piriformis 
muscle.

MATERIALS And METHOdS
This cross-sectional study was carried out after taking ethical 
approval from Institutional Ethical Committee (IEC) of present 
institute during year 2015 for the duration of one and half 
year in the Anatomy Department of GMERS Medical College, 
Gandhinagar, Gujarat, India in about 30 properly embalmed 
cadavers (total 60 lower limb/extremities) during routine 
dissection. We included cadavers without any deformity of 
lower limb. During routine dissection, gluteal regions and 
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posterior aspect of thigh on both lower limbs has been 
dissected to expose the SN. Study was examined following 
variations in divisions of SN and its relations to piriformis 
muscle have been observed. 

A. Divisions occur in the gluteal region.

(i) Above Piriformis

(ii) Beneath Piriformis

(iii) Below Piriformis

B. Divisions occur in thigh (distance from ischial tuberosity 
had been measured)

Popliteal fossa, gluteal region and back side of thigh were 
uncovered by dissection. The gluteus maximus muscle was 
dissected from its origin and exposed facing its insertion. The 
biceps femoris muscle was uncovered and the nerve was 
then revealed in popliteal fossa. Information regarding exit 
of nerve and its relation to piriformis muscle was recorded. If 
division in the thigh and above the superior angle of popliteal 
fossa, than the distance between ischial tuberosity and point 
of division of SN had been measured. The level of SN division 
was defined by geographically with regard to the area where 
the break up took place. The whole path of the nerve was 
defined and observed for any available variations.

STATISTICAL AnALySIS
Data was collected and entered in Microsoft Excel sheet and 
analysed by excel software. Categorical variables proportion 
and percentage will be obtained. 

RESuLTS 
In the present study of 30 cadavers, total of 60 gluteal regions 
were examined for the variation in the course and division 

of the SN. Among them 51 specimens (85%) the SN had a 
normal course after its exit below the piriformis and divided 
into TN and CPN at the superior angle of popliteal fossa, while 
in nine specimens (15%) there was different division site of SN 
observed.

In one of specimen, division of SN observed at just below 
the lower border of gluteus maximus muscle (14.5 cm below 
from the ischial tuberosity) on the right side and in the same 
cadaver the division of SN observed at the level of middle of 
thigh (24 cm below from the Ischial Tuberosity) on the left side 
[Table/Fig-1a,b].

In another cadaver, division of SN observed below the lower 
border of gluteus maximus muscle 13.5 cm below from the 
ischial tuberosity on right side and 12 cm on left side [Table/
Fig-2]. In another cadaver, division of SN observed in gluteal 
region at just below the piriformis muscle on both sides [Table/
Fig-3]. In one of the cadaver, division of SN observed in gluteal 
region between the greater trochanter and ischial tuberosity 
on right side and on left side just below the piriformis [Table/
Fig-4a,b]. In one of the lower extremity, division of SN occurred 
just deep to the piriformis muscle in which CPN passing 
through piriformis and TN nerve comes from below piriformis 
[Table/Fig-5].

dISCuSSIOn 
The biggest branch of lumbo-sacral plexus is SN [4]. The 
division level is important in the respect of clinical as well as 
treatment purpose. In anatomical textbooks and journals, the 
arrangement of division of sciatic nerve on male and female 
were not significant, so not observed. The SN composed 
when sacral plexus’s huge dorsal and ventral component shift 
descending together [10]. During posterior hip operations, 

[Table/Fig-1a,b]: (a) Right Side: Division of SN at just below the lower border of gluteus maximus (14.5 cm below from the ischial tuberosity); 
(b) Left Side: Division of SN At the level of middle of thigh (24 cm below from the ischial tuberosity). [Table/Fig-2]: Division of SN just below 
the lower border of gluteus maximus (13.5 cm below from the ischial tuberosity) on both the side. [Table/Fig-3]: Division of SN just below the 
piriformis on both the side. (Images from left to right).
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this high division develops in sciatica, nerve injury during deep 
intramuscular injections, piriformis syndrome, failed sciatic 
nerve block in anesthesia and injury [11]. Different clinical 
picture may seen in the compression of the undivided SN, 
CPN and the compression of the TN [5].

Present study observed normal course of SN in 85% and high 
division of SN in 15% lower limbs. Other similar studies found 
high division of sciatic nerve in 8.0% [1], 48.0%[5], 8.2% [9], 
20.9% [12], 26.67% [13], 8.0% [14], 8.0% [15], 34.0% [16], 
16.0% [17], 22.0% [18] and 27.5% [19] of cases. 

Beaton & Anson classified variations of the piriformis and SN in 
120 specimens in 1937, and in 240 specimens in 1938. Their 
classification, known as the Beaton and Anson classification, 
is as follows [20,21]: 

Type 1: Undivided nerve below undivided muscle.

Type 2: Divisions of nerve between and below undivided 
muscle.

Type 3: Divisions above and below undivided muscle.

Type 4: Undivided nerve between heads.

Type 5: Divisions between and above heads.

Type 6: Undivided nerve above undivided muscle.

And for the above types different authors got results as 
mentioned below [Table/Fig-6].

Present study found type 1 type of variation in 98.3% cases 
and type 2 variations in 1.7% cases. Another type of variation 
was also found in present and others study is given in [Table/
Fig-7].

Embryological note [22]
After exits from the spinal cord each spinal nerve divides into 
dorsal and ventral rami. Musculatures of limbs are supplied 
by ventral rami of spinal nerves. Lower limbs are supplied by 
the ventral rami of L4 to S3. Muscles that developed by the 
dorsal muscle mass are supplied by the dorsal branches of 
whereas, muscles developed by the ventral mass supplied by 
the ventral branches of the ventral rami.

The ventral axons growing along the permissive pathways and 

name of 
researcher 

type 
1

type 
2

type 
3

type 
4

type 
5

type 
6

Patel S et al., [9] 
86 Extremities

91.8

Single 
Case

Pokomy D et al., 
[12] 
91 Cadavers

79.1 14.3 4.4 2.2

Chiba S [16]  
14 Extremities

34.0

Pecina M [18] 130 
Cadavers

6.15

Ugrenovic S et al., 
[19] 
100 Foetuses

96.0 2.5 1.5

Beaton & Anson 
[20] 
120 Cadavers

84.2 11.7 3.3 0.8

Beaton LE et al., 
[21]  
240 Cadavers

90.0 7.1 2.1 0.8

Present Study 
60 Extrimities

98.3

[Table/Fig-6]: Relationship of the sciatic nerve with piriformis and 
variations in the high division of the sciatic nerve.

reach to the base of the limb bud. The surged cones of these 
axons incompetent to drill the area of dense mesenchyme 
or mesenchyme containing glycosaminoglycans. The axons 
drive for the lower limb are so divert over the expanding pelvis 
anlagen.

The motor axons infuse in a specific pattern and form 
lumbosacral plexus, when they reached at the base of lower 
limb bud. This zone makes a decision making area for axons. 
Axons from the dorsal divisions of the plexus tend to develop 
into dorsal side and axons from the ventral divisions of the 
plexus tend to develop into ventral side of limb bud.

[Table/Fig-4a,b]: (a) Right side: Division of SN between the greater 
trochanter and ischial tuberosity; (b) Left side: Division of SN just 
below the piriformis. [Table/Fig-5]: Right side: CPN passing through 
piriformis and TN nerve comes from below piriformis.

name of researcher level of division (%)

Before exiting 
pelvis

After exiting 
pelvis

Mallikarjun A et al., [3] 
50 Cadavers

8.0 92.0

Prakash K et al., [4] 
43 Cadavers

16.3 83.7

Guvencer M et al., [5] 
25 Cadavers

48.0 52.0

Pokomy D et al., [12] 
91 Cadavers

20.9 79.1

Ugrenovic S et al., [19] 
100 Cadavers

4.0 96.0

Current Study 30 Cadavers 1.7 98.3

[Table/Fig-7]: Level of division of sciatic nerve in comparison with 
the previous studies.



International Journal of Anatomy, Radiology and Surgery. 2017 Apr, Vol-6(2): AO15-AO1918

Zarna Patel et al., Cadavaric Study of Variations in Divisions of Sciatic Nerve www.ijars.net

Many factor play role into control axonal specification, migration 
and projection, including the Lim and Hox homeobox proteins, 
ephrin signaling, Et-S transcription factors and cell adhesion 
molecules such as Type II cadherins and nCam. In response 
to retinoic acid signaling form the paraxial mesoderm, the 
motor neurons that innervate the limb bud form in the Lateral 
Motor Columns (LMCs) within in the neural tube. The LMC 
has two divisions, one is LMCm (medial) and another is LMCl 
(lateral), which are differentiated by the various expression of 
Lim homeobox proteins and deal to the ventral and dorsal 
limb mesenchyme, respectively. LMCm and LMCl axon travel 
with common pathway towards the plexus, where they halt 
and shift to their nearest neighbors: the remaining term and 
the timing of the subsequent in-growth into the limb bud 
are identified by signals from the limb mesenchyme such as 
ephrin and semaphoring 3A.

The SN carries both dorsal and ventral divisions of ventral 
rami of SN. Its two terminal branches (divisions) only separate 
its ventral components (tibial nerve) and dorsal components 
(common peroneal nerve). A number of molecular signaling 
factor are responsible for its early division.

LIMITATIOnS
Sample size of specimens and variations of nerve was not 
studied according to gender.

COnCLuSIOn 
Knowledge of anatomical variation of the SN is having lots of 
importance to orthopedic, anaesthetic and surgeons. During 
posterior hip operations, High division develops in sciatica, 
nerve injury during deep intramuscular injections in gluteal 
region, piriformis syndrome, failed SN block in anesthesia and 
injury. Lower limb surgeries and in the interpretation of sciatic 
neuropathy can be complicated by variation in division of SN. 
In this regard, variations in the course and level of division 
of SN serves anaesthetist during sciatic block to improve 
clinical results. Hence, pre-operative nerve imaging and extra 
operative alertness are suggested during different surgical 
procedures of the gluteal regions.
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