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SUMMARY

Multiple nerve variations were observed in the
right gluteal region of a 62 year old female which
includes origin, course and branching pattern of
the sciatic and pudendal nerves. The sciatic nerve
was formed by the L4, L5, S1 and S2 in the pelvis,
whereas the pudendal nerve was contributed by
the S3, S4 and S5. The pudendal was divided into
medial and lateral divisions in the gluteal region.
The lateral division had joined the sciatic nerve.
High division of the pudendal nerve was observed
and all its branches originated from the medial divi-
sion of the pudendal nerve. The inferior rectal
nerve passed through the sacrospinous ligament
and formed a loop around the ischial spine. The
dorsal nerve of the clitoris passed between the
sacrospinous and sacrotuberous ligaments. Since
iatrogenic injuries to these nerves may occur dur-
ing surgery, a thorough knowledge of the variation
anatomy of the sciatic and pudendal nerves can
help to reduce post-operative complications. More-
over, variation anatomy knowledge might guide the
radiologist, surgeons and other health profession-
als to diagnose and treat various neuralgia related
to the perineum and gluteal region.
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Sciatic nerve (SN): The nerve is formed by the
ventral rami of the L4, L5, S1, S2, S3 and S4
(partly) roots. It leaves the pelvis through greater
sciatic foramen (GSF) inferior to the piriformis
muscle to reach the gluteal region (GR). In the GR
it descends dorsal to the obturator internus, ge-
melli and quadratus femoris muscles to reach the
back of the thigh. It divides into tibial and common
peroneal nerves at the superior angle of the poplit-
eal fossa (Standring, 2009; Moore et al., 2010).
The nerve is prone to get injury due to its thickness
and long course. Therefore, various iatrogenic inju-
ries to the nerve might cause sciatica and also
neurological deficit (Yuen et al., 1999; Brooks et
al., 2011; Shewale et al., 2013). Therefore,
knowledge of variation anatomy of the SN is es-
sential to avoid iatrogenic injury to the nerve.
There are various studies on the SN
(Okraszewska et al., 2002; Gonzalez et al., 2008;
Guvencer et al., 2009; Smoll, 2010; Brooks et al.,
2011; Deopuijari et al., 2012; Shewale et al., 2013;
Natsis et al., 2014) but, until the present date and
to the best of our knowledge, there are no reports
about the formation of SN by the contribution of
the pudendal nerve.

Pudendal nerve (PN): It is formed by the S2-S4
ventral rami. Matejc¢ik (2012) mentioned the
“prefix” when the nerve was contributed by the (S1
& S2) and “postfix” by the S3 & S4 roots. The for-
mation of the nerve takes place in the pelvis along
the superior border of the sacrotuberous ligament
(STL), and passes through the GSF inferior to the
piriformis muscle to reach the GR (Decker, 1999;
Standring, 2009). It passes downwards and medi-
ally over the base of the ischial spine (IS) to enter
the pelvis through the lesser sciatic foramen (LSF)
to reach the pudendal (Alcock’s) canal. The nerve
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gives three branches at the posterior end of the
Alcok’s canal (AC), namely the inferior rectal
(IRN), perineal and dorsal nerve of the penis or
clitoris (Decker, 1999; Standring, 2009). The PN
provides both sensory and motor fibers to the peri-
neum (Shafik et al., 1995; Schraffordt et al., 2004).

latrogenic injuries may occur to the PN and might
manifest as sensory or motor deficit. The nerve
may get injury during pudendal block, vaginal birth,
anterior colporrhaphies and anal sphincteroplas-
ties, sacrospinous ligament (SSL) fixation, (Snook
et al., 1990; Lien et al., 2005; Roshanravan et al.,
2007). Injury to motor fibers might cause delayed
urethral or anal sphincter functions that might lead
to fecal or urinary incontinence in late life (Benson
and McClellan, 1993; Mahakkanukrauh et al.,
2005). Injury to the sensory fibers may occur in
midurethral sling procedure and vaginal recon-
struction, which might cause neurological symp-
toms such as hyperalgesia, allodynia, paresthesia
along the area of innervations, and also cause
crippling forms of genital pain (Duckett and Jain,
2005; Vervest et al., 2006; Hazewinkel et al., 2009;
Fisher and Lotze, 2011; Lopez and Contreras,
2014). Therefore, thorough knowledge of PN anat-
omy is mandatory for the radiologist and surgeon
to diagnose and treat the PN entrapment syn-
drome, and also other causes of pudendal neural-
gia (Filler, 2009).

In the present case, we report the high division
pattern of the PN and variation of the course of its
branches. Most significant was the contribution of
the PN to the sciatic nerve.

The present case report gains immense signifi-
cance to diagnose and treat the neuralgia in rela-
tion to gluteal and perineal regions, and also to
avoid the complications in surgical procedure in
both regions. There are various studies on the sci-
atic and pudendal nerves, but the present case is
not documented in the literatures.

CASE REPORT

During routine class room dissection for the un-
dergraduate medical student the following varia-
tions were observed in the right GR of a 62-year-
old female:

Sciatic nerve: The SN was formed by the L5, S1
and S2 in the pelvis (Fig. 1). The distance between
the main trunk and midpoint of the medial border
of the second sacral foramen was measured 35
mm. It had followed the normal course to enter the
GR (Fig. 2). Most important finding was contribu-
tion from the PN as the lateral division of it had
joined the medial border of the SN (Fig. 2). The
distance from the midpoint of the greater sciatic
notch (GSN) and junction of the lateral division of
PN was measured 39 mm (Fig. 3). The main trunk
of the SN was descending downwards dorsal to
the obturator internus and gemilli muscles (Fig. 3).
There was a higher division of the nerve, as it di-

Fig. 1. Intrapelvic SN & PN formation: Right side sagit-
tal view. Lumbosacral trunk (LST); S1-S5 nerve roots;
Sciatic nerve (SN); Pudendal nerve (PN).

vides into tibial and common perineal branches at
the superior border of the quadratus femoris mus-
cle.

Pudendal Nerve: Origin: The nerve was formed
by the ventral division of the S3, S4, and S5 roots
(Fig. 1) at the superior border of the ischococ-
cigeous muscle at its origin. Course: The main
trunk was passing through the GSF inferior to the
piriformis to reach the GR (Fig. 2). It was divided
into medial and lateral divisions at a distance of 39
mm from the midpoint of the GSN (Fig. 3). The

Fig. 2. Right gluteal region: Dorsal view. Piriformis mus-
cle (PM); Pudendal nerve (PN); Lateral division of the
pudendal nerve (LD); Medial division of the pudendal
nerve (MD); Nerve to obturator internus and gemellus
superior (NOI); Sciatic nerve (SN); Sacrotuberous liga-
ment (STL); Inferior gluteal nerve (IGN).
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lateral division had joined the SN (Fig. 3) and me-
dial division (PN proper) was passing dorsal to the
ischial spine. The PN proper enter the pelvis
through the LSF to reach the Alcock’s canal. Ob-
servations regarding the branches are as follow:

1. The inferior rectal nerve (IRN) was originated
in the pelvis from the main trunk from its dor-
sal surface (Fig. 3), and came out through the
GSF to reach the GR. It passed through SSL
and joined the PN proper to form a loop dor-
sal to the IS (Fig. 3). Immediately after for-
mation of the loop, it was separated from the
PN proper and passes medial to it. In the AC,
IRN was situated medial to the PN proper. It
left the canal through the anterior part to
reach the ischio-anal fossa to supply the ex-
ternal anal sphincter, lower part of the anal
canal and skin around it.

2. Dorsal nerve of the clitoris (DNC) was origi-
nated from the medial side of the PN trunk
adjacent to the GSN, and passed downwards
medial to the main trunk of the PN (Fig. 3). It
was superficial to the SSL and deep to the
STL (Fig. 3). It entered the AC along with the
PN proper, and passed medial to the ischi-
opubic ramus to supply the clitoris.

3. Perineal nerve: the PN proper was continued
as the perineal nerve (Fig. 3), and divided into
the medial and lateral branches in the anterior
part of the AC. There was no variation ob-
served about its area of distribution.

DISCUSSION

Sciatic nerve: Standring (2009) has mentioned
the root value of the SN is lumbosacral trunk (L4 &

Fig. 3. Right gluteal region: Piriformis muscle (PM) re-
moved. Dorsal nerve to clitoris (DNC); Inferior rectal
nerve (IRN); Pudendal nerve proper (PNP); Sacrospi-
nous ligament (SSL); Sacrotuberous ligament (STL);
Gemellus superior (GS); Gemellus Inferior (Gl); Obtura-
tor internus (Ol); Great Sciatic notch (GSN).

L5), S2, S3 and S4 (partly) in the pelvis, but in the
present case the nerve formation was by the L4,
L5, S1 and S2 only in the pelvis. Whereas in the
present case the lateral division of the PN had
joined the main trunk of the SN in the GR, and the
distance was measured 39 mm from the midpoint
of the GSN, which might be an important landmark
for radiologists and surgeons to properly diagnose
the anomaly nerve and to avoid intra-operative
complications. Perhaps, the lateral division of PN
was carrying the S3 and S4 (partly) fibers, be-
cause those neurons that are destined to supply a
particular muscle are grouped in the specific nucle-
us of the spinal cord and target cells for the S3 &
S4 (partly) being specific for the lower limb bud
(Ferguson, 1983). The nerve was divided at the
superior border of the quadratus femoris muscle,
which was a higher division because normally it
divides at the upper angle of the popliteal fossa
(Standring, 2009; Moore et al., 2010).

Pudendal Nerve: In the present case the nerve
was formed by the ventral division of the S3, S4, &
S5 roots, a case that is not documented in the liter-
ature. In this case the nerve might be termed as
“post-fixed” (Matejcik, 2012). The nerve divides
into medial and lateral divisions in the gluteal re-
gion, which is type-ll extrapelvic PN as per the
Pirro et al. (2009) classification. The type Il PN
may complicate sphincter reconstruction proce-
dures, and thus the surgeon needs to have vivid
knowledge about the variation anatomy of PN, es-
pecially in regards to peripheral nerve reconstruc-
tion (Pirro et al.,, 2009). The lateral division had
joined the SN at its medial border in the gluteal
region. Perhaps, the lateral division of the PN was
carrying the S3 & S4 (partly) for the sciatic nerve.
The medial division gave three branches and in
this case all the branches observed higher in origin
which is not described in the literatures. The IRN
had a course through SSL which agrees with
Matej¢ik’s findings (2012), but in the present case
the nerve had joined the PN proper at the dorsal
surface of the base of IS to form a loop, and this
constitutes a unique finding. Our study result sug-
gests that surgeons need to keep in mind this kind
of anatomical variation during SSL fixation proce-
dures to avoid the complications (Roshanravan et
al., 2007). Moreover, the variation course of the
IRN might be the cause of ano-rectal symptoms
(Maldonado et al., 2015). The dorsal nerve of the
clitoris had course between the sacrospinous and
STL. When the nerve passes through both laminas
of those ligaments, it might get entrapped and may
manifest as neuropathic pain symptoms like crip-
pling forms of genital pain (Hibner et al., 2010).
Therefore, a thorough knowledge of variation anat-
omy is essential for the surgeons and radiologists
for the proper diagnosis and treatment of pudendal
neuralgia (Neill and Swash, 1982; Snook et al.,
1990; Lien et al., 2005; Filler, 2009; Lépez and
Contreras, 2014). Moreover, variation anatomy of
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the PN is very significant to avoid the iatrogenic
injuries (eg. pudendal block, vaginal birth, anterior
colporrhaphies and anal sphincteroplasties, SSL
fixation), intraoperative and post-operative compli-
cations (Benson and McClellan, 1993; Mahak-
kanukrauh et al., 2005; Duckett and Jain, 2005;
Vervest et al., 2006; Hazewinkel et al., 2009; Fish-
er and Lotze, 2011; Lopez and Contreras, 2014;
Maldonado et al., 2015).

Conclusion: Knowledge of the variation anatomy
of the branching pattern of the sacral plexus is es-
sential for the radiologists, surgeons, nurses and
other health professionals to appropriately diag-
nose and treat sciatic neuropathy, pudendal neu-
ralgia, or vague pain in the perineum.
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