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Abstract : The sciatic nerve (SN) is the largest peripheral nerve in the body and comes from nerve branches from

L4 to S3. We observed a variation of two slips of the piriformis muscle (PM) and abnormal branching pattern of

the sciatic nerve in the left gluteal region of an 84-year-old woman. The muscle belly of PM was divided into

two parts, superior and inferior (sSPM and iPM). The common fibular nerve (CFN) was divided into two nerve

branches, major common fibular nerve (mCFN) and accessory common fibular nerve (aCFN), and then, the tibial
nerve (TN) had one nerve branch. TN and aCFN exited below the iPM, and mCFN passed between the sPM and
iPM. And then, CFN and TN were merged at the level of femur neck. Here, we introduced rare variation of the

sciatic nerve and the piriformis muscle, and discussed its clinical and embryological significance.
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INTRODUCTION

The sciatic nerve (SN) is the largest peripheral nerve in
the body and comes from nerve branches from L4 to S3. It
then passes through the greater sciatic foramen, exits from
the pelvic to the gluteal region, and runs posteriorly to the
femur. It reaches the popliteal fossa and branches into the
tibial nerve (TN) and the common fibular nerve (CFN).
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Then, the TN runs straight and the CFN passes around the
neck of the fibula. Usually, the SN exits from the nerve
branches and then travels under the piriformis muscle (PM).

The PM is the uppermost muscle in the deep group of
the gluteal region. It originates from the anterior sacral
foramen on the anterior aspect of the sacrum, and emerges
downward through the greater sciatic foramen. Then, it
inserts onto the greater trochanter of the femur. Its function
is lateral rotation at the hip joint. It is innervated by the
nerves to the piriformis which arises from the fifth lumbar
nerve (L5) and the first and second sacral nerves (S1, S2)[1].
Beaton and Anson [2] proposed the following six classifi-
cations to define and discuss SN variants in PM: Type A:
Nerves pass undivided under the muscle, Type B: Branched
nerves pass between and down muscles, Type C: Nerves
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branch up and down with respect to the muscle and pass
through, Type D: penetrate the muscle, Type E: Branching
nerves pierce one muscle up and the other through the mus-
cle, Type F: Unbranched nerves pass above the muscles.

Sumalatha et al. [3] suggested a variation in which CFN
passes through the PM with a double branch, then the thin
branch innervates the gluteus maximus muscle and finally
fuses with the thick branch again to become CFN. Park et
al. [4] showed a complex variation of CFN penetrating the
PM and branching the inferior gluteal nerve. Warner et
al.[5] reported double slip in TN and CFN, in which branch-
es of TN passed through the PM and branches of CFN came
out to the inferior border of the PM.

As such, many researchers have reported a variety of
previously undefined SN variations, which are being used
as basic data to understand the pathological mechanisms of
gluteal diseases such as piriformis syndrome and sciatica.
In this report, we showed two slips of PM and branch vari-
ation of SN.

CASE REPORT

We observed a variation of PM and SN in the left gluteal
region of an 84-year-old woman. Left gluteal region was
dissected in the prone position. Skin peeling proceeded
along the skin incision, and the subcutaneous tissue was
removed.

The cadaver was dissected and the gluteus maximus
muscle was observed after the skin of the gluteal region
was removed. After the gluteus maximus was turned later-
ally, the nerves and vessels were revealed. The anatomical
structures of the SN and PM, superior gluteal artery and
nerve, inferior gluteal artery and nerve were clearly identi-
fied (Fig. 1).

The muscle belly of PM was divided into two parts, su-
perior and inferior (sSPM and iPM). The SN is respectively
separated into the CFN and the TN, exits the pelvis and
descends to the posterior thigh. CFN showed variation in
the form of dividing into two nerve branches, the major
common fibular nerve (mCFN) and the accessory com-
mon fibular nerve (aCFN). The lateral branch with a thick
diameter was set as the main branch of the CFN branch,
and the medial branch was set as an accessory branch. TN
and aCFN exit below the iPM, respectively, and mCFN
passes through between the sPM and iPM (Fig. 2).

Fig. 1. Posterior view of the left gluteal region. CFN, common
fibular nerve; mCFN (red arrow), major CFN; aCFN (blue arrow),
accessory CFN; PM, piriformis muscle; sPM, superior slip of PM;
iPM (black arrow), inferior slip of PM.

The length and thickness of PM, mCFN, aCFN, and TN
were measured using a caliper (Sincon corporationTM),
and the minimum unit of measurement was 0.1 mm. The
thickness and width of the PM were measured at the
midpoint of origin and insertion. The length of the TN
was measured from the point where it exits the PM to the
point where it meets the CFN, and the lengths of mCFN
and aCFN were measured from the point where the two
nerves meet from the point where they exit the PM. The
thickness of all nerves was measured at the midpoint of
the measured length. As a result, the thickness and width
of sPM were 3.5 mm and 16.8 mm, respectively. And
those for iPM were 2.7 mm and 8.5 mm, respectively. The
widths of TN, mCFEN, and aCFN were 7.9 mm, 3.2 mm,
and 1.3 mm, respectively. The lengths of TN, mCFN, and
aCFN were 21.2 mm, 10.1 mm, and 15.7 mm, respectively.
On the right, both CFN and TN showed a normal anatomi-
cal shape in which both CFN and TN came out of the infer-
ior margin of the PM.
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Fig. 2. Schematic diagram of complex variations of the left gluteal
region. CFN is divided into mCFN and aCFN, and mCFN exits
through the PM (between sPM and iPM). CFN, common fibular
nerve; mCFN, major CFN; aCFN, accessory CFN; PM, piriformis
muscle; sPM, superior slip of PM; iPM, inferior slip of PM.

DISCUSSION

In this case, we found that mCFN, the thick branch of
the lateral one of the two branches of CFN, passed between
the variation in which PM was divided into two slips,
superior and inferior (sPM and iPM). The possibility that
the nerve exiting between these muscles becomes nerve
entrapment due to the spasm or contraction of the PM can
not be excluded. Piriformis syndrome can be caused by
nerve entrapment due to muscle spasm or contraction of
the PM and gemellus superior muscles when the sciatic
nerve passes through the gluteal region. In this case, symp-
toms of loss of sensation along the back of the thigh or numb-
ness and tingling in the soles of the feet may occur [6,7].
This is similar to the symptoms of sciatica, so caution is
needed in diagnosis and treatment. In particular, a varia-
tion that passes through one muscle may generate a greater
force than the compression obtained between two differ-
ent muscles.

Treatment methods for piriformis syndrome include cor-
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rection of biomechanical factors, muscle stretching exer-
cise, injection therapy, and surgery. In case of not respond-
ing to conservative treatment, injection therapy using local
anesthetic or steroid injection is mainly applied. However,
as in our case, when mCFN comes out through the PM, the
possibility that the needle may invade the exit of mCFN in
the PM should be considered when injecting treatment into
the PM [8-10].

In this case, SN was separated into CFN and TN, and
CFN was again separated into mCFN and aCFN, and
mCFN showed a variation in the form of penetrating the
PM. Poutoglidou et al.[11] performed a systematic review
and meta-analysis of previous studies that classified the
anatomical relationship with PM into 6 types when SN
exits through the gluteal region. As a result, the incidence
was 8% for type B, 2% for type C, and 1% for type D.
However, E and F types were only 0.05% with 4 each out
of 8,257 samples. Interestingly, in Asian population in-
cluding China, Taiwan, and Japan, E and F types were not
found at all in 987 samples. Considering the frequency of
occurrence of types, it is necessary to establish new stan-
dards for classification and variation. Therefore, additional
research on morphological classification targeting a large-
scale Korean population is required.

In this case, the width of TN, mCFN, and aCFN were TN
7.9 mm, mCFN 3.2 mm, and aCFN 1.3 mm, respectively.
In a previous study, the width of the TN was 6.42 (£ 1.49)
mm in males and 4.78 (£0.84) mm in females [12]. Also,
the width of CFN was 3.69 (£0.86) mm in males and 3.12
(£0.54) mm in females. Compared to this study, TN in
our case was wider though CFN width was similar. It was
not known exactly whether the difference in width was
due to the branching of nerves into several branches or
whether it was a race-related difference. Further studies
are needed to provide a cause for this width difference.

Park et al. [4] reported a variation that SN was divided
into CFN and TN, and TN passed under the inferior mar-
gin of the PM. Then, CFN penetrated the PM and ran down
the branch of the inferior gluteal nerve. They argued that the
nerves of the lower extremities can be isolated from each
other at various levels because SNs originate from two
plexuses during embryological development, and this can
appear in the form of variations. Our case was also judged
to be a result of these developmental characteristics, but the
exact embryological mechanism could not be identified.

In conclusion, CEN originates from two slips, and mCFN,
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one of main branch, exits through the PM. The gluteal

region may be vulnerable to iatrogenic injury in surgical

approaches, and in order to minimize such damage, the

diversity of muscle and nerve types should be considered.

It is judged that our case can be used as basic data for refer-
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