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| Research Article I

Sciatic Nerve : Site of Division into Tibial and Common Peroneal

Nerves and Clinical Implications.

Pasuk Mahakkanukrauh®*, Vichit Somsarp®, Tejatat Tejasen*

Abstract

Background : A description of the division site of the sciatic nerve into tibial and common peroneal
nerves in Thai subjects has never been available. A precise knowledge is desirable for an execution
of surgically orientated intervention. Various textbooks and reports have been diversiﬁed mostly
without exact percentage for sach division site.

Method : To establish the pattern of division, we dissected sixty-five cadavers (130 specimens) of
both sexes, aging between 14 and 92. Measurements of the nerves were made to note the precise
point of division.

Results : The division pattern was classified into four types. From a total of 130 specimens, 40.7%
(53 specimens) was at the level of the femoral condyle (Type 1), 25.3% (33 specimens) was at the
gluteal region (Type II), 24.6% (32 specimens) was at about the popliteal space (Type ill), and 8.4%
{11 specimens) was at the mid-thigh level {Type V). Only one specimen presented at the lower
third of the thigh. intra-cadaveric variation was quite commonly noted. However, Type | division
pattern has not been described before.

Conclusions : Sciatic nerve divisions in Thais were briefly stated that 65% at the knee level, 25% at
the gluteal region and the rest at the thigh. These findings would have strong clinical implications in

surgical, anaesthetic and rehabilitative interventions.
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Introduction

Injury to the sciatic nerve causes a
devastating catastrophe, entailing muscular
weakness, joint contracture, limb deformities,
trophic ulcerations and abnormal gait.
Knowledge of exact anatomy is thus a key for
successful surgical, anaesthetic and rehabili-
tative interventions,

The sciatic nerve is the largest branch
contributed by the lumbosacral plexus.
It consists of two nerves, the tibial and the
commeon peroneal, bound together in the same
sheath to form the largest nerve in the body
with a width of about two centimeters, leaving
the peivis through the greater sciatic
foramen, underneath the belly of the
piriformis muscle, covered by the gluteus
maximus muscle before branches into those
two major components. The precise point of
branching of the nerve has been described
differently in various textbooks as in the

pelvis"®, gluteal region™*®

, upper thigh"*®,
mid-thigh®’, distal thigh or lower third of
thigh'™ ® ®" and upper part or apex of

popliteal fossa®ie-

. However, the specimens
donated for teaching purpose at Department
of Anatomy, Faculty of Medicine, Chiang Mai
University were found to have more different
patterns of division. There was no previous
study of the sciatic nerve branching reported
in Thailand. We thus endeavored to study the
location of the main branching of the sciatic

nerve in Thai subjects.
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Materials and Methods

The study was carried cut on sixty-five
cadavers of both sexes (thirty-nine males,
twenty-six females), aged between fourteen
and ninety-two years. All were Thai who had
donated their bodies for teaching purpose at
the Department of Anatomy, Faculty of
Medicine, Chiang Mai University.

Dissection was carried out by removing
the skin down to muscular level from the
gluteal region to the back of the knee. The
gluteus maximus muscle was completely
detached from its medial attachment started
from the lower border then reflected the muscle
laterally. The gluteus medius muscle would now
come into view. It was further detached from
its insertion and lifted up to expose the gluteus
minimus and the piriformis. The sciatic nerve
could now be located at the distal border of
the piriformis muscle. The nerve could be
followed to the point of its branching into the
two major components of tibial and common
peroneal nerves. Lengths from the point of its
emergence underneath the belly of the
piriformis to the point of its branching and also
to the lateral condyle of the femur were then

measured.

Results

One hundred and thirty specimens from
sixty-five cadavers were studied. Al sciatic
nerves passed beneath the piriformis muscle.
Of these, the point of branching into the two

major components of tibial and common
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peroneal nerves could be grouped into four (20.0%) made a total of fifty-three specimens
types, as follow : {40.7%) in this group. The detail was shown in
Type | : At the level of the femoral condyle Table 1. No report or description of this pattern

{(Figure 1, 2). Thirty-four cadavers {52.3%) with was described before.

twenty-one males (32.3%) and thirteen females

Figure 1 : The division of the sciatic nerve at the level of the femoral condyle (arrow). K = Knee

Table 1 : The number, side and sex of
cadavers and specimens showing the division

site at the femoral condylar region.

Cadavers
Type - Specimen
Maie Female Total

Symmetrical bilataral 15 4 18 38

Left side only 2 5 7 7

Right side only 4 4 8 8
Figure 2 : Site of division : At the level of the femoral

Total (%) 21 (32.3)| 13 (20) | a4 (52.3}] 53 40.7)
condyle ().
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Type Il : At The gluteal region (Figure females (17.0%), with thirty—three specimens

3, 4). This group comprised of twenty-one {25.3%) as shown in Table 2.

cadavers, ten males (15.0%) and eleven

Figure 3 : The division of the sciatic nerve at the gluteal region (arrow). A = Piriformis muscle

site at the gluteal region.

Table 2 : The number, side and sex of

cadavers and specimens showing the division

Cadavers
Type Specimen
Male Female Total
Symmetrical bilateral 5 7 12 24
Left side only 4 4 8 8
Right side only 1 - 1 1
Figure 4 @ Site of division : At the gluteal region {*) Total {2%) 10(15) | 11 (17 f21 (325 | 33 (25.3)
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Type lll : About the popliteal space : Not females (15%) made a total of thirty-two
exceed to eight centimeters above the femoral specimens {24.6%) in this group. The detail
condyle (Figure 5, 6). Twenty-two cadavers was shown in Table 3.

(33.8%) with twelve males (18%) and ten

Figure 5 . The division of the sciatic nerve at the superior end of the popliteal fossa (arrow).

Table 8 : The number, side and sex of
cadavers and specimens showing the division
* at about the popliteal space {not exceed to

8 cm. above the femoral condyle).

T R

‘3 Cadavers

£ Type Specimen

\5; Mae | Female | Total
Symmetrical bilateral 8 4 10 20
Left side only 3 0 3- 3
Right side only 3 ] g 9

Figure 8 : Site of division : About the popliteal Total (%) 12 (18) | 10 15) |22 (33.8) | 32 (24.6)
space (%)
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Type IV : At mid-thigh level : between
eleven to twenty-five centimeters from pirifor~
mis (Figure 7, 8). The 5.5 cadavers (four males
and two females) made a total of eleven
specimens (8.4%) in this group. The detail was
shown in Table 4.

Only one left thigh specimen of a
seventy-seven years old maie, the nerve

divided at the lower third level of the thigh,

Vol 31, No. 2 May 1998

where as the nerve devision on his right thigh
was observed at the mid-thigh level.

Further perusal revealed that six
cadavers (3 males and 3 females) possessed
the division of nerve in the gluteal region on
one side and- at the femoral condyle on the
other side. All but one had the division on left

buttock and right knee, vice versa were found

in the others (Figure 9).

Figure 7 :
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The division of the sciatic nerve at the mid-thigh level (over scissor). G = Gluteus maximus
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Figure @ :

Site of division : At mid-thigh level (*)
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Table 4 : The number, side and sex of
cadavers and specimens showing the division
at the mid-thigh level (between 11-25 cm. from

the piriformis).

Cadavers
Type Specimen

Male Female Total

Bilateral 3 2 5 10
Unilateral 1* 0 1 1
Total (%) 4* (6) 2 (3} 6°{9.2) | 11 (8.4

* Actually 5 cadavers plus one spacimen,

Intracadaveric variations. One sciatic nerve divided in the gluteal region {over scissor), while the

opposite side divided at the femoral condyle {over a scalpel).
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Discussion

The relationship of the sciatic nerve to
piriformis muscle as quoted from a standard
textbook is as follow: Of 640 limbs studied,
87.3% had both tibial and common peroneal
divisions passing below piriformis muscle,
12.2% had the peroneal division passing
through piriformis muscle, 0.5 % had the pero-
neal division passing above. All sciatic nerves
in our study passed below the piriformis muscie,
although the number of our specimens (130)
were much less.

Gosling et af', Moore® and Snell ®
described the division of the sciatic nerve in
the pelvis although no percentage of the
division was given. However, the division at
this level was not found in our study.

Chiba'® reported a study of 514 sciatic
nerves which 179 (30.5%) divided into tibial
and common peroneal nerves about the
piriformis muscle, ie. in the gluteal region,
However, this division site was found in
25.3% of our specimens. Craggs®, Gosling
et al ', Last’, Moore & Agur® and Snell® also
described the division of sciatic nerve in this
region but no exact percentage was given.

Moore? and Snell” described the division
of the sciatic nerve in mid-thigh whereas only
8.4% of our specimens was found the
branching at this ievel,

5.12-1% qescribed the

Many authors
~ division of the sciatic nerve into the tibial and
common pefoneal nerves at the superior end

of the popliteal fossa, and many others'™ %8
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described the division site at the lower third of
the thigh. Although they were at different
levels, they were In quite a ciqse proximity.
Therefore, these characteristics could be
grouped to our Type Hi branching. Twenty-two
cadavers could then be allocated to this group
with 32 specimens {24.6%).

However, the sciatic nerve from one of
our specimens did divide at the lower third of
the thigh while the opposite side divided in the
mid-thigh.

From the results of our study, Type |
and Type Ml in combination made the largest
group (of close proximity) of division about the
knee in fifty-six cadavers or eighty-five
specimens (65.4%). Thus, more than half of
the sciatic nerves in Thai individuals divided
into tibial and common peroneal nerves at the
knee region. Of these thirty-three were males
and twenty-three were females. For those which
divided in the mid-thigh accounted for only
8.4% in our series with no significant
difference between males and females.

The most interesting finoing in this study
was that 40.7% of our specimens the division
site took place at the level of the femoral
condyle. This finding has never been described
before.

Equipped with these facts, a surgeon
(a general surgeon, a neurosurgeon or an
orthopaedist) would be better prepared for
carrying out a successfui surgical inter-
vention”. In another aspect, a rehabilitation

physician would be better facilitated in carrying
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out nerve conduction study ™, nerve stimula-

tion® or electrical stimulation to keep the bulk
of the muscle in rehabilitation of patients'®>
An anesthesiologist would likewise be better
armed to carry out nerve blocking on the
sciatic, common peroneal, or tibial nerves®®

Although this study was encountered with
quite a lot of variations to what had been
described previously. We did think that it would
contribute to enhance the successful
execution of these interventions in general or

at least in the Thai population in the North.

Conclusion

Sciatic nerve found in this study divided
into two major compenents of tibial and
common peroneal nerves at 4 locations: the
gluteal region (25.3%), the mid-thigh region
{8.4%), the popliteal space (24.6%) and the
femoral condylar region (40.7%). Thus the
division around the knee accounted for more
than half. Division at the femoral condyle
region was first described here. Intracadaveric

variations were quite commonly noted.
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