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Abstract

Purpose This study aims to report the topography of the
extrapelvic part of the pudendal nerve (EPPN) and its rela-
tionship with the sacrospinous ligament and the pudendal
artery.

Methods The pudendal nerve (PN) was dissected by a
gluteal approach in 40 cases. The morphology of the EPPN,
its topography and the relationship between the PN on the
one hand, and the pudendal artery and the tip of the ischial
spine on the other hand were reported.

Results The length and the diameter of the EPPN were
identical on the right and on the left side. The PN was a sin-
gle trunk in 3/4 of cases. The PN was medial to the puden-
dal artery in 32 cases and crossed the sacrospinous ligament
in 32 cases and the ischial spine in 6 cases.

Conclusions The topographic variations of the EPPN are
large and complicate its surgical and radiological approach.

Keywords Anatomic variations - Anatomy - Perineal
innervation - Pudendal nerve - Transgluteal approach
Introduction

The pudendal nerve (PN) is a motor and sensory nerve
innervating the urethral and anal sphincters and contributes
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to anal and urinary continence. The PN also innervates the
perineal musculature and the perineal skin. The course of
this nerve is complex, initially intrapelvic then extrapelvic
in the gluteal area and further on in the perineal area. Along
this path, the PN may be compressed especially in this
extrapelvic part between the sacrotuberal and sacrospinous
ligaments, resulting in persistent pain [16, 24].

Several reports have described the anatomy of the
pudendal nerve. The course and topographic relationship
have been variably reported. The purpose of this study was
to report the topography of the pudendal nerve especially in
this extrapelvic part, and to indicate its relationship with the
sacrospinous ligament and the pudendal artery.

Materials and methods

Twenty unselected human adult cadavers (11 males), pre-
served in formalin (n = 10) or in Winckler’s liquid (n = 10),
were explored bilaterally. The mean age and mean weight
of the cadavers were 84.51 & 8.45 years (range 72-100)
and 72.5 + 10.6 kg (range 55-88). The pudendal nerve was
dissected using a gluteal approach as described by Robert
[16]. A skin incision was made parallel and 2 cm lateral to
the lateral border of the sacrum, exposing the gluteus maxi-
mus muscle by reflecting an adipocutaneous flap. The glu-
teus maximus muscle was split in the line of its muscle
fibers without being divided. The sacrotuberal ligament was
stripped free of its muscular attachment and transected
transversely at the level of the ischial spine, exposing the
neurovascular pudendal bundle. The length of the extrapel-
vic portion of the pudendal nerve was measured between
the inferior border of the pyramidal muscle and the puden-
dal canal. The number of trunks or branches at the level of
the sacrospinous ligament was reported. The extrapelvic

@ Springer



770

Surg Radiol Anat (2009) 31:769-773

pudendal nerve was classified into three types: type I,
where the nerve was a single common trunk; type II, where
there were two separate trunks; and type III, where all three
roots of the pudendal nerve were separate.

The morphology of the PN at the level of the ischial
spine was noted as being either round or ribbonlike in con-
figuration. The width (the long axis in the case of a non-cir-
cular cross section) of the pudendal nerve was measured at
the level of the ischial spine. The relationship between the
PN, the pudendal artery and the tip of the ischial spine was
determined.

The pudendal nerve was dissected distally in the puden-
dal canal after incision of the overlying fascia in order to
identify its terminal branches: the inferior rectal nerve, the
dorsal genital nerve and the perineal nerve. The collateral
branches of the PN in this extrapelvic part were systemati-
cally sought.

Diameter of PN was measured with a caliper square and
length was measured with a measuring tape. The data
obtained were subjected to statistical analysis (SPSS® ver-
sion 8.0 software, SPSS Inc, Chigago, IL) by calculation of
mean, standard deviation, range and P value using paired ¢
tests for differences between the sides of the body and an
unpaired 7 test for gender differences. P values less than or
equal to an alpha level of 0.05 were considered statistically
significant.

Results

Pudendal nerve dissection was hindered by the presence of
a venous plexus, which was particularly well developed on
three occasions (bilaterally for one subject). Reflection of
the sacrotuberous ligament revealed a pudendal nerve trunk
with a mean length of 38.6 £ 8.4 (range 22-55) mm on the
right and 36.8 = 7.8 (range 18-51) mm on the left-hand
side (P> 0.05) before its division into 2-4 terminal
branches. Type I was the most frequent (n =29, 72.5%)
(Fig. 1), type III being found on only a single occasion
(Fig. 2). The mean diameter of the PN at the level of the
ischial spine level was 3.4 £ 1.0 (range 2-6) mm on the
right and 3.8 £ 1.4 (range 2-6) mm on the left side
(P > 0.05). The pudendal nerve was ribbonlike in 17 cases
(42.5%). 1ts configuration (round or ribbonlike) was found
bilaterally in each cadaver with a single exception.

The PN was medial to the pudendal artery in 32 cases
(80%) and lateral to the artery in 4 cases (10%). The artery
was located between the 2 trunks of the PN in 1 case. In 3
cases (7.5%) the PN was crossed by the artery.

The PN crossed the sacrospinous in 32 cases (80%) and
the ischial spine ligament in 6 cases (15%). In the remain-
ing 2 cases, a multiple-trunked pudendal nerve crossed both
the ischial spine and the sacrospinous ligament. No differ-
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Fig. 1 Pudendal nerve type I posterior view, left side. STL sacrotuber-
ous ligament transected and reclined, PN pudendal nerve, Pa pudendal
artery, SSL sacrospinous ligament

Fig. 2 Pudendal nerve type III posterior view, left side. STL sacrotu-
berous ligament transected and reclined

ence was noted between sides (P > 0.05). In 2 cases (5%)
one trunk of the pudendal nerve pierced through the sacro-
tuberal ligament. The PN was accompanied along the
whole of this extrapelvic path by a collateral branch in 3
cases (7.5%) (Fig. 3). The inferior rectal nerve arose from
the extrapelvic part of the pudendal nerve in 5 cases
(12.5%) either on the right (n = 2) or left (n = 3) hand side.
In 2 cases the origin of the inferior rectal nerve was at the
same level on the right- and left-hand sides. In no case did
the other terminal branches of the pudendal nerve originate
from its extrapelvic part.

Discussion
Knowledge of the anatomy of the PN is of great importance

in pelvic and perineal surgery. A good understanding of the
course, branching pattern and variations of the PN is
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Fig. 3 Collateral branch of the PN in this extrapelvic part. OI land-
mark on the nerve to obturator internus muscle, STL sacrotuberous
ligament transected and reclined, PN pudendal nerve, Pa pudendal
artery, /RN landmark on the inferior rectal nerve

helpful in all procedures performed in the gluteal area or
using the PN.

The pudendal nerve forms anteriorly to the lower part of
piriformis muscle from the ventral divisions of sacral
nerves S2, S3 and S4. It leaves the pelvic cavity through the
greater sciatic foramen, inferior to the piriformis muscle,
and enters the gluteal region. The pudendal nerve is poster-
ior to the ischial spine and under the sacrotuberous liga-
ment. It is medial to the pudendal vessels [4] and lateral to
the rectal superior nerve. It passes around the sacrospinous
ligament or ischial spine and into the perineum through the
lesser sciatic foramen. As it enters the perineum, it lies on
the lateral wall of the ischio-anal fossa in a compartment of
fascia of the obturator internus muscle, the pudendal canal.
The pudendal nerve has three major terminal branches: the
inferior rectal nerve, the perineal nerve and the dorsal nerve
of the penis or clitoris. The inferior rectal nerve continues
medially across the ischio-anal fossa to innervate the exter-
nal anal sphincter and related regions of the levator ani
muscles. The nerve is also sensory for the skin of the anal
area. In our study, we reported 25% of type II and 2.5% of
type III. The dissection of the PN was performed by trans-
gluteal approach and was made as much as possible
towards the proximal part of the nerve. This approach does
not allow to differentiate a very proximal origin of the rectal
inferior nerve and a real type II/IIL. It may be a limit of this
study.

Knowledge of the path and arrangement of the extrapel-
vic part of the pudendal nerve has many clinical applica-
tions. Infiltrations of the pudendal nerve and its branches
using steroid or anesthetics are performed to treat certain
chronic pelvic pains [20] and to carry out pudendal nerve
blocks [27]. Neurolysis of the pudendal nerve may be

performed in the setting of a nerve entrapment [10, 17].
Neuromodulation of either the pudendal nerve or its root or
branches may be used to treat anal or urethral insufficiency
[3, 8, 26, 28]. Recently, several studies reported procedures
of sphincter reconstruction using the gluteus maximus mus-
cle [21, 22] or gracilis muscle [12, 13] reinnervated by
pudendal nerve anastomosis. Entrapment of the PN and
injury of the neurovascular pudendal bundle are among the
main dangers involved in the surgical procedures correcting
post-hysterectomy vaginal vault prolapse by suspension to
the sacrospinous ligament [1]. In each of these clinical set-
tings a thorough knowledge of pudendal nerve variation is
necessary for a satisfactory outcome.

The extrapelvic part of the pudendal nerve is generally a
single trunk [4, 7, 14, 25] ranging, however, as low as from
29 [15] to 75% [14] (Table 1). The difference between sides
expressed in left versus right ratios ranging from 1.2 [15] to
2.5 [14] is not reported in other studies [21-23]. None pro-
posed any explanation for differences between sides [4, 15,
25]. Although multiple trunks may be combined using
fibrin glue [2, 11] and anastomosed to the pudendal nerve,
the existence of double or triple trunks of the PN may still
be an obstacle to sphincter reconstruction by means of
pudendal nerve anastomosis; epineuro-perineural suture
remains the best method for peripheral nerve reconstruction
[19].

The variation in the distribution of collateral branches of
the pudendal nerve is also large. The inferior rectal nerve
may arise directly from the pudendal plexus and have a
course parallel to the pudendal trunk as reported by Robert
[16], who does not state the frequency of such a variation. It
may also arise from the pudendal trunk in this extrapelvic
part [16]. Any comparison between studies is difficult
because the definition of the same structure can differ from
one study to another [16, 23].

The length of the extrapelvic part of the PN was in this
study was 37.7 £ 8.1 mm (range 18-55) and is consistent
with the PN length below the sacrotuberous ligament
reported by O’Bichere [14] and Sato [21] (mean 24 and
29.5 mm). One branch of the PN may pierce through the
sacrotuberous ligament [4] or through the sacrospinous lig-
ament [4, 9, 18] with a frequency ranging from 11 [9] to
20% [18].

The tip of the ischial spine is an important landmark
which may be used for infiltrations and surgical procedures.
For Gruber [4] the PN was found both medial and lateral to
the tip, within a range of 13.4 mm medial and 7.4 mm lat-
eral to the tip of ischial spine; in a majority of cases it
crossed the sacrospinous ligament medial to the tip
(median, 2 mm). This is in contrast to Shafik et al. [24] who
never observed the PN crossing the ischial spine in 20 new-
born and adult cadavers. The different ages of the subjects
in the studied groups might be an explanation for the
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Table 1 Morphology of the extrapelvic part of the pudendal nerve

Author, year (type of study) Number of cases (PN)  Type (%) Typell (%) Typelll (%) Mean Mean length
diameter + of the extrapelvic
SD (mm) part of the
PN £ SD (mm)
Mahakkanukrauh, 2005 [9] (A) 73 56.2 31.5 12.3 467 £ 1.17 25.14 £10.3
Gruber, 2001 [4] (A) 116 59.5 34.5 6 3.6°+ 1.1
O’Bichere, 2001 [14] (A) 28 75 NR NR Right side 5.25 23.9
Left side 4.96 242
Schraffordt, 2004 [23] (A) 56 96 4 0 NR NR
Gustafson, 2005 [5] (A) 12 75 25 0 3.2 £0.56 NR
Sikorski, 1987 [25] (A) 200 35 45.5 19.5 NR NR
Olszewski, 1982 [15] (A) NR 29 NR NR NR NR
Kovacs, 2001 [7] (R) 106 (53 investigated NR NR NR 55+£0.8 NR

by 2 examiners)

A anatomical study, R in vivo radiological study using ultrasound (nerve only detected >3.5 mm), NR not reported, SD standard deviation

4 Main trunk

absence of similarity between the studies. The use of ultra-
sound in order to detect the PN or the pudendal artery and
the ischial spine directly may improve therapeutic access to
the PN [4, 7]. In our study the PN crossed the sacrospinous
in 80% of cases. This relationship can guide the approach
for the infiltrations or blocks of the PN even if the injected
drugs spreads within 2-3 cm from the injection point. A
medial approach with regard to the top of the ischial spine
must be preferred in case of “normal” ischiatic spine, while
a more lateral approach must be preferred when the ischial
spine is long. To decrease the risk of pudendal nerve entrap-
ment during colposuspension type Richter’s procedure, the
sutures must be done medially in the sacrospinal ligament.
A hypoaesthesia or pain in the territory of the pudendal
nerve after colposuspension can indicate a transgluteal
approach to release the wires and make the nerve free.

The PN diameters observed are consistent with those
reported in literature (Table 1). A difference may be partly
due to the measurement of either the major axis or the
minor axis when the cross section of the nerve is not circu-
lar. Therefore, the mean diameter reported by Kovacs [7]
using an ultrasound approach is greater than the mean
diameter reported by anatomical studies [4, 5, 9, 14, 15, 23,
25]. This difference can constitute a limit of ultrasound
approach. For O’Bichere [14] the mean pudendal nerve
diameter was greater on the right than on the left. On the
contrary for Gustafson [5] the mean pudendal nerve diame-
ter was greater on the left than on the right. This might be
explained by the dominance of one limb over the other in
life but was not confirmed. The differences of size between
the right and the left sides are common for all the peripheral
nerve trunks. Further studies are required in order to inves-
tigate whether there is a correlation between the side on the
one hand, and the diameter and number of trunks of the PN
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on the other hand, as this may condition the selection of
possible reconstructive procedures.

The pudendal nerve was located medial to the pudendal
artery and vein in all specimens in this study as well as in
others [5]. However, Gruber [4] reported 8.6% of trunks
positioned laterally to the artery, and 15.5% where a multi-
ple-trunked pudendal nerve accompanied the artery on both
sides. The pudendal artery may be a satisfactory landmark
to approach the PN [6] which is located more often than not
medially to the artery.

The variability in number and the variability in topogra-
phy of the pudendal veins surrounding the extrapelvic part
of the PN is important. For this reason we did not study the
relationship between veins and PN. However, sometimes a
venous plexus surrounds the pudendal nerve and compli-
cates a gluteal approach [16]. In our study, a venous plexus
which was particularly developed was reported in three
cases without other venous dilatation in the pelvic or glu-
teal areas. Such huge veins surrounding the PN can reflect a
chronic conflict.

Conclusion

Appropriate knowledge of the anatomy of the pudendal
nerve in this extrapelvic part is critical to allow accurate
approach and exposure to recognize potential variations,
and to avoid damage during surgical procedures. Knowl-
edge of the topographic relationship of the PN to the ischial
spine and to the pudendal artery is also essential to
approach this region and ensure the integrity of the PN and
its branches, which contribute to perineal sensory, normal
erectile and ejaculatory functions as well as urinary and
anal continence.
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