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Background and objective: The pudendal nerve (PN) typically arises from sacral 
roots S2–S4 and gives rise to three main branches: inferior rectal, perineal, and dor-
sal genital nerves. However, conditions such as pudendal neuralgia and persistent 
genital arousal disorder exhibit great variability in clinical course and therapeutic 
responses. Anatomical variation of the PN may contribute to this variability by
placing the nerve or its branches in vulnerable positions that lead to compression
or traction. This scoping review examined PN anatomical variations to gain a better
understanding of their role in pathophysiology and clinical outcomes.
Methods: A scoping review was conducted according to the Preferred Reporting of 
Items for Systematic Reviews and Meta-Analyses-Extension for Scoping Reviews 
(PRISMA-ScR) guidelines to answer the following research question: What are 
the anatomical variations of the PN and related structures along its route?
Searches were conducted in the MEDLINE and EMBASE databases, with manual
screening. Studies on human anatomical investigations of PN variations, regardless
of method, were included.
Key findings and limitations: The review revealed substantial anatomical diversity in 
nerve roots, trunk, branches, and related structures, for which detailed schematic 
illustrations were developed. Limitations include methodological heterogeneity
across studies, the predominance of elderly cadaver specimens, and lack of formal
quality assessment.
Conclusions and clinical implications: Anatomical variation is a key factor in the 
development and persistence of PN-related conditions. An understanding of this 
variability is critical for diagnosis, surgical planning, and effective management.
This review challenges assumptions of ‘‘typical anatomy’’ and offers context for
refinement of decompression techniques and therapeutic strategies.
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Fig. 1 – G
study shows that one of the nerves in the pelvis, called the 
between individuals. This could explain why standard treat-
some patients and could help doctors to better understand 
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pudendal nerve, varies 
ments do not work in
these conditions.
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Urology. This is an open
1. Introduction 

The pudendal nerve (PN) provides sensory, motor, and auto-
nomic innervation to the distal anal canal, urethra, per-
ineum, and genitals. It is generally considered that the PN 
arises from the ventral rami of the sacral S2, S3, and S4 roots
in the sacral plexus, and passes between the piriformis and
ischiococcygeus muscles (Fig. 1). The PN exits the pelvis 
through the greater sciatic foramen and crosses between 
the sacrospinous ligament (SSL) and sacrotuberous liga-
ment (STL) before re-entering the pelvis through the lesser 
sciatic foramen. With the internal pudendal vessels, the PN 
traverses the pudendal canal (Alcock’s canal) in the fascia of 
the obturator internus muscle at the inferior margin of the
obturator foramen, along the lateral boundary of the
ischiorectal fossa. Within the canal, the PN divides into
the inferior rectal nerve (IRN), terminal perineal nerve
(PrN), and dorsal genital nerve (DGN; dorsal nerve of the
penis or clitoris, DNP/C).

The PN crosses multiple anatomical regions (pelvic, glu-
teal, perianal/perineal, and pudendal regions) and is prone
eneral model of the anatomi
to entrapment in each of these, depending on aetiology. 
Variation within these regions can influence symptom pre-
sentation, treatment strategies, and outcomes. Entrapment 
at the SSL or pudendal canal without extensive fibrosis is 
often manageable, but peripheral lesions (eg, at the urogen-
ital diaphragm) may cause severe fibrosis. Understanding
PN anatomy is critical for clinical examination and surgery
to reduce the risk of iatrogenic injury, entrapment, and
complications such as pudendal neuralgia, voiding dysfunc-
tion, or anorectal symptoms.

PN entrapment (PNE) can cause neuralgia, persistent 
genital arousal disorder/genitopelvic dysaesthesia (PGAD/ 
GPD), and sensory loss. The phenotype can include variabil-
ity in the extent of local, regi onal, and generalised factors
[1,2]. PGAD/GPD involves intrusive, distressing genital 
arousal sensations, often with dysaesthesias (eg, tingling, 
burning, pain) and without sexual desire [3,4]. Although 
the pathophysiology spans five possible levels from the gen-
ital organs to the brain, some cases present with well-
localised pudendal-territory symptoms, which suggests dis-
crete nerve pathology. A PN block is often administered,
cal course of the pudendal nerve.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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especially in pudendal neuralgia, for diagnostic and thera-
peutic purposes [1,5]. However, results are inconsistent 
and unreliable. This may result from difficulty in infiltrating 
the nerve accurately in deep-sited locations, but could also 
suggest variation in anatomical aspects between patients. 
Pudendal neuralgia and PGAD/GPD are rare conditions,
but they have a severe effect on quality of life and are often
refractory to treatment, which can result in high morbidity
and socioeconomic and health care–associated costs [1,3]. 

Given the potential role of PN anatomical variations in 
these conditions, accurate mapping of the PN and its sur-
rounding structures can improve diagnostics, treatments, 
and surgical outcomes. Here we report an in-depth scoping 
review of anatomical variants of PN distribution. Variants in
the related structures (ligaments, pudendal canal) were also
evaluated, as PNE or equivalent changes are likely to result
from factors extrinsic to the PN.

2. Methods 

2.1. Research question and aim

This scoping review addressed the following research ques-
tion: What are the anatomical variations of the PN and 
related structures along its nerve route? The objectives 
were to: (1) document PN anatomical variations between
sacral foramina and terminal branches; and (2) develop
detailed visual representations of PN anatomical variations.

The review followed Preferred Reporting of Items for 
Systematic Reviews and Meta-Analyses-Extension for Scop-
ing Reviews (PRISMA-ScR) and Joanna Briggs Institute Guid-
ance for Scoping Reviews [6], and was registered with the
Open Science Framework.

2.2. Eligibility criteria 

The inclusion criteria were studies on humans of any age 
using anatomical research methodology (eg, cadaver stud-
ies, magnetic resonance imaging [MRI]) with a focus on 
anatomical variations of PN or related structures that were
published as full-text articles in a peer-reviewed journal.
There was no limitation on year of publication.

The exclusion criteria were: animal-only populations; 
review articles, narrative reviews, or book chapters; publi-
cations from non–peer-reviewed sources (including Stat-
Pearls); publications in languages other than English; 
publications with no full text available; studies including
anatomical variation in terminal branches without refer-
ence to the main trunk; and studies focused solely on surgi-
cal approaches.

2.3. Information sources 

A systematic search was conducted in the MEDLINE and 
EMBASE (via Ovid) databases, which was supplemented
by manual screening of reference lists and related literature.

2.4. Search 

The final search strategy combined relevant terms related to 
PN anatomical structures and variations, using adjacency
operators to identify papers specifically focused on PN
anatomy:
1. ((pudendal nerve* or inferior rectal nerve* or perineal 
nerve* or (Dorsal nerve adj3 clitor$) or (Dorsal nerve
adj3 peni$)) adj8 (anatom* or locat* or varia*)).

2. limit 1 to (English language and humans).

The latest search was conducted on January 24, 2025. 
Results were exported to Covidence for screening.

2.5. Selection of sources of evidence

The study selection process involved two stages. One 
reviewer (J.Y.) first screened all titles and abstracts to iden-
tify potentially relevant studies. Two reviewers (J.Y. and K.E. 
W.) then independently assessed full-text articles against
the eligibility criteria. Disagreements were resolved via dis-
cussion, and a third reviewer (M.J.D.) was consulted when
needed.

The following data were then extracted from each study: 
publication characteristics; study design and objectives;
sample characteristics; methodological details; anatomical
findings; and surgical considerations.

2.6. Synthesis of results

Data were grouped by the type of anatomical variation 
mentioned, and quantitative data were derived descrip-
tively. Schematic diagrams were developed on Adobe Illus-
trator for a visual demonstration of PN anatomical
variations.

3. Results 

3.1. Sources of evidence

A total of 47 studies were included: 39 cadaver dissection 
studies, four mixed studies combining cadaver dissection 
with imaging (three MRI, one computed tomography), two
surgical studies on patients, and one MRI study (Fig. 2). Five 
studies examined human foetuses. An overview of all the
studies included is provided in the Supplementary material.

3.2. PN roots of origin

Analysis of 18 studies revealed considerable variability in 
PN root contributions. A combined analysis of 509 speci-
mens [7–17] identified the S2–4 pattern in 54.62% of cases, 
with the others set out in Fig. 3. A contribution of L4/L5 
nerve roots in the DNP was reported in a case study [18].

Roots of PN origin have been categorised into S1–S2 
dominant (40%) and S3–S4 dominant (60%) patterns [19]. 
In the S3–S4 dominant group, S3 was the predominant con-
tributor in 25% of cases, while S4 was dominant in 8.33%. 
This study also found S2 participation in 85% of PN forma-
tions. Another study reported: S1 (6%), S2 (89%), S3 (97%),
and S4 (74%) participation [7]. 

3.3. Main PN nerve trunk

A combined analysis of 645 specimens revealed four dis-
tinct trunk configurations. A single trunk was o bserved in
47.60% [7,9,15,20–25] and multiple in 52.40% of cases. Fur-
ther analysis of multiple trunk patterns in 619 samples

move_f0010
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Fig. 2 – Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.
identified double-trunk patterns in 38.93% [7,9,20–25],  a
triple trunk in 12.76%, and a quadruple-trunk pattern in
1.29% of cases.

A detailed combined classification of branching [7,9,22– 
26] comprised the following patterns:

Single trunk: type I, a classical pattern with division 
before or within the pudendal canal. This pattern is fur-
ther categorised according to the relative location of
the branch [26] (Fig. 4A):
o Type Ia, in which the IRN branch is proximal to the
DGN (6/11); and

o Type Ib, in which the DGN branch is proximal to the
IRN (5/11).

Double trunk: classified by a terminal trunk-organisation
pattern (Fig. 4B). 

o Type II: a rectopudendal pattern in which the 
pudendal trunk is 1.5 times larger than the rectal 
trunk, which is further subdivided into:

move_f0020
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Fig. 3 – Origin roots of the pudendal nerve. Different combinations of sacral-root contributions in the formation of the pudendal nerve are illustrated, 
showing S1–S5 except for the right-hand image (marked L4–S5). Prevalence is summarised according to a combined analysis of 509 samples. The most
common configuration was S2–S4, followed by S2–S3, S3–S4, S1–S3, S1–S2, S1–S4, and S2–S5. In addition, rare case studies reported contributions from
lumbar roots L4 and L5.
SSL.

(or S5), which joined to form a single PN trunk [12,28].

Type IIa: with the IRN branch piercing through the
SSL; and
Type IIb: without the IRN branch piercing through the

o Type III: a pudendogenito pattern.
Triple trunk: type IV, with a recto-perineo-genito pattern
(Fig. 4C). 
Quadruple trunk: type V, with a recto-perineo-perineo-
genito or recto-recto-perineo-genito pattern (Fig. 4D). 

Further complex trunk combinations have also been doc-
umented [27]. In addition, a two-cord formation in the 
sacral plexus has been described, with the upper cord
formed by S2 (or S1) and the lower cord formed by S3-4
3.4. Ligament relationshi ps

The PN typically forms from the union of two cords above the 
SSL, but in some cases it forms behind it [28]. Direct PN or
found P N

branchpenetration into ligamentswas reported in nine stud-
ies, with nerve trunks piercing the SSL and/or STL
[9,11,13,18,21,25,29–31]. Branch-specific (IRN) penetration 
of the SSL was also reported [9,11,13,31]. Pirro et al [25] 

penetration of the SSL in 32/40 and of the STL in
two of 40 cases, while Ploteau et al [30] found seven cases 
of penetration (four STL, three SSL) in a cohort of 145patients.

Ligament changes included thickened ligaments in 39% 
of cases, with the STL forming a fibrous sheath in 8% [25]. 
Sclerotic changes were documented in 25% of cases (five 
of 20), all in individuals aged >70 yr, with thickened PN 
showing evident macroscopic changes within the range of 
the SSL in 20% of cases (fou r of 20), all with calcifications
of the SSL [19]. In an age-related unilateral STL ossification 
case, there was spiralling and an irregular bony protuber-
ance that affected nerve mobility [32]. In some cases the 
STL split into a fan-like formation. Alternatively, the SSL 
split into three bands, with one band almost transecting 
the PN, which thus represente d a potential compression
point [31].
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Fig. 4 – Trunk configurations of the pudendal nerve. Schematic representations show branching patterns of the pudendal nerve near the ischial spine. (A) 
Single-trunk pattern; the dorsal genital nerve branches first in some cases. (B) Double-trunk pattern, with rectopudendal or pudendogenital division. (C)
Triple-trunk pattern, with separate rectal, perineal, and genital branches. (D) Quadruple-trunk variants, including duplicated rectal or perineal branches.
The interligamentous space was described as triangular
in shape [33,34] with a mean size of 6.7 ± 1.7 mm (range 
4–10 mm), but was <5 mm in 15% of cases [19]. Interliga-
mentous bands arise that are associated with perineural 
compression (p = 0.033), often with bilateral tendency
[35], including: 

Delayed separation of the SSL and STL distal to the sacro-
coccygeal junction (p < 0.0001);
Close apposition of the SSL and STL (p < 0.0001); and
Pubococcygeal muscle contributions to the SSL 
(p = 0.014).

The falciform process (FP) is a sickle-shaped extension 
of the STL towards the ischial ramus, which terminates at 
the obturator fascia (69%), or fuses with the fascia and
continues to the ischiorectal fossa (18%), which thickens
the fascial sheath and limits free space in the pudendal
canal [36]. The FP was noted as a fascial extension of
ligaments where the IRN branches off [10]. Sometimes 
the FP was proximal and thickened unilaterally
(p < 0.0001) [35]. 
The interligamentous space is a compression zone
[27,30]. The PN was compressed by the inferior margin of 
the SSL in 40% of cases (eight of 20), in each case running
2–5 mm from the SSL attachment to the IS [19]. Limited 
nerve mobility contributed to entrapment between the liga-
ments. The PN was fixed by connective tissue to the dorsal 
surface of the SSL in all specimens (26/26), becoming freely
mobile only after the SSL was dissected from the IS and sur-
rounding connective tissue [15]. A connective tissue sheath 
around the neurovascular bundle at the pudendal canal
entrance represented another potential entrapment site
[27]. 

3.5. Ischial spine 

Two studies found that the PN passed medially to the ischial 
spine (IS) in 77–80% of cases, with posterior and lateral pas-
sage in the remainder [12,37]. The IRN passed medially in
62% [38]. 

The IS shows morphological variations that include 
broad and flat, broad and flared, or sharp and narrow forms
[33]. Probability of compression at or above the IS was iden-
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tified in 34.7% of female and 36.4% of male samples [35].  A  
clinical anomaly was noted where the PN passed 2 cm lat-
eral to its typical position, which resulted in compression
against bone by the SSL [31]. 

3.6. Pudendal canal 

The pudendal (Alcock’s) canal is formed by the division of
the obturator internus fascia [14,39], with a triangular 
entrance formed by the obturator internus fascia, SSL, and
FP, which suggests a possible compression site [27]. 

Nerve branching patterns within the canal varied, with 
the PN entering undivided in 80–90% of cases and the IRN
originating independently from S3 or S4 without entering
the canal in the remainder [13,40]. The IRN exited by pierc-
ing the canal wall [12,40–42], with restricted nerve mobility 
indicating fixed points that may facilitate entrapment [15]. 
This can be compounded by acquired characteristics, such 
as perineural vasculature changes (four of 263), thickening 
of the obturator fascia (two of 263), an enlarged obturator
internus muscle (one of 263), and perineural fibrosis (one
of 263) [35]. 

3.7. Inferior rectal nerve

The IRN origin patterns are ‘‘classic’’ (within or before 
pudendal canal), or ‘‘variant’’ (directly from sacral roots or
the plexus in 38.01% of cases) [11–13,33,40,43,44]. Root-
specific contributions to variant IRN included: S3 alone 
(16.7%), S4 alone (50%), and S3 and S4 (33.3%) [12]. Direct 
SSL penetration by the IRN was observed in 10–36% of cases
(n = 187) [12,31,41,42], with high occurrence of the variant 
pattern. This was associated with a communicating branch
from the main pudendal trunk [44]. 

3.8. Perineal nerve 

The classical PrN pattern is emergence within the pudendal
canal [14,43], but it can arise directly from the sacral plexus
[27,30]. The PrN pierces the pudendal canal wall and enters
the ischiorectal fossa [28,45]. Communicating branches 
with the sciatic nerve and IRN have been described
[11,18]. PrN branching patterns included bifurcation into
superficial and deep branches [45], and three distinct fasci-
cular branches [26]. The PrN typically innervated the uri-
nary rhabdosphincter [46], but also other areas, such as
puborectal and pubovaginal muscles [17]. 

3.9. Dorsal genital nerve

Studies revealed that the DGN (DNP/C) emerges from the 
sacral plexus or root directly, with one case study showing
contributions from L4 and L5 nerve roots [18,19,27]. The 
DGN branched from the PN before entering the pudendal 
canal in 75% of cases, and within the canal in 25% [19]. 
The reported course was consistent across studies [14,43]. 
After exiting the canal, the DGN typically traverses a groove 
on the inferior surface of the pubic bone—termed the sulcus
nervi dorsalis penis/clitoridis—which is a region susceptible
to compression [47]. This sulcus has been classified into 
three anatomical types according to its presence and length,
and such structural variations may influence the suscepti-
bility to DGN compression within the groove. Distally, the 
nerve passes through a tight osteofibrous canal formed in
part by the inferior pubic ramus [48]. 

On the penile shaft, the DNP consists of two populations 
of axons: the dorsal midline trunk travels as a single trunk 
to the glans, and lateral branches (0–4 in number) pass ven-
trolaterally over the penile shaft with asymmetric variation
[49]. Extensive branching within the glans formed a dense, 
three-dimensional network. Significant anatomical varia-
tion has been reported, with the DNP composed of two to
six main branches, and two to five terminal branches enter-
ing the glans [50]. In 72.7% of cases, perforating branches 
passed from the inferior aspect of the DNP into the tunica
albuginea.

The DNC is positioned closer to the bony frame of the 
pubis in females than the DNP is in males [37]. On average, 
the DNC was located 0.56 mm from the pubic symphysis in 
females of African ancestry and 0.15 mm in those of Euro-
pean ancestry.

3.10. Entrapment zones 

Four primary compression sites were identified
[27,30,31,45,51]: 

1. Pelvic region (70%):
o Infrapiriform foramen (lower part of the greater

sciatic foramen).
o Subpiriformis space. 
o Lesser sciatic foramen.

2. Interligamentous space between the SSL and STL (90%),
and the SSL [19,31]. 

3. Entrance of the pudendal canal at the FP (10%).
4. Within the pudendal canal (10–20%).

Multiple entrapment sites in the same patient were com-
mon [30]: six patients showed compression at sites 1 and 2, 
33 patients (44 nerves) at sites 2 and 3, and eight patients
(nine nerves) at sites 1 and 3.

3.11. Muscular variations 

Considerable variation in the thickness of the obturator 
internus muscle has been observed, ranging from 11.0 to
28.4 mm (median 20.7 mm) [35]. Pathological changes in 
the obturator internus muscle included muscle hypertrophy
in 7% [30] and muscle atrophy in 15% of cases [19], which 
are variations that could affect the diameter of the pudendal 
canal. The piriformis, related to the PN course as it exits and
re-enters the pelvis, showed similar variability [35]. Pelvic-
floor muscles likewise varied, with a median thickness of 
2.9 mm (range 1.2–6.6 mm); the coccygeus showed the
greatest variability (median 2.2 mm, range 0.7–12.0 mm)
[35]. 

3.12. Neurovascular relationship 

There was variability in PN-vascular relation ships
[12,21,25]. A medial PN position relative to the vessels 
was predominant, followed by lateral and complex (vessels 
between multiple PN trunks). Gruber et al [21] found that 
15.5% of nerve components were positioned dorsal or ven-
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tral to the artery, rather than in the same plane. Tagliafico
et al [52] noted consistent anterior positioning of the artery 
relative to the nerve. Reversal of the topographic relation-
ship of pudendal vessels and the PN between the greater
sciatic foramen and the pudendal canal indicates that the
artery crosses the nerve [45]. Nerve compression by the 
pudendal artery occurred in 1.4% of cases [30]. 

3.13. Other features 

Peng et al [35] identified a perineural canal—distinct from 
the pudendal canal—encasing the PN in a fascial and adi-
pose sheath, with a median diameter of 4.0 mm (range
1.0–11.0).

An ‘‘inferior pubic ramus canal’’ was described as a 3-cm 
osteofibrous tunnel formed by the inferior pubic ramus,
suspensory ligament of the penis, and ischiocavernous body
[27,48]. Fusiform pseudoneuromatous thickening (two of 
ten) indicated possible neural compression.

An ‘‘accessory rectal nerve’’ arose in all seven male 
cadavers examined in one study, branching from the PN
posterior to the SSL and innervating perineal/perianal skin
and the ventral levator ani surface [28]. Similarly, bilateral 
accessory PNs were also found, originating from S1–S3 
and joining the PrN, DGN, and posterior femoral cutaneous
nerve [29]. Moreover, an ischiorectal fossa nerve plexus was 
identified in 17.9% of cadavers, which consisted of intercon-
nected branches of the IRN and PrN [43]. 

The PN formed an independent plexus in 55% of cases, 
separated from the sacral plexus by the ‘‘liminal/limitans 
nerve’’, while in the remaining 45% of cases the PN emerged
directly from the sacral plexus [7,8]. This nerve formed from 
the bifurcation of ventral rami S2, S3, or S4 and served as a 
boundary between the PN and the sacral plexus. A perforat-
ing cutaneous nerve from the PN was observed in 33.3% of
cases [53]. 

4. Discussion 

Our aim was to identify structural risk factors affecting the 
PN and its branches. A systematic review revealed consider-
able anatomical variation not only in the nerve itself but 
also in surrounding structures that may influence PNE risk. 
These variations become more clinically significant with
age-related changes such as fibrosis and calcification, which
are common among older individuals. Such changes may
contribute to conditions that include pudendal neuralgia,
PGAD/GPD, and sensory loss [2,3,54]. Furthermore, PN 
blocks rely on infiltration of local anaesthetic and anti-
inflammatory medication into the pudendal canal or close
to the IS [51,54]. While this approach assumes a consistent 
anatomy, the PN variability observed could explain incon-
sistent treatment responses [5]. These anatomical varia-
tions, their associated aetiologies, and corresponding 
surgical approaches vary significantly by location along
the course (Table 1). Indeed, many variations are likely to 
have implications for the emergence of clinical problems 
affecting the PN or its branches, such as pudendal neuropa-
thy and PGAD/PGD. Constriction, angulation, and transec-
tion could all affect nerve function. Acquired symptoms
could result from calcification of ligaments or the presence 
of additional surgical problems (eg, pelvic organ prolapse) 
that cause tension in the nerves. Hence, some clinical pre-
sentations may be explained by an anatomical
predisposition.

Peripheral PN components are often overlooked despite 
their role in cycling-related neuropathy and postsurgical
complications. Given the structure of the pubic sulcus and
surrounding canal [48], the dorsal nerve is more likely to 
be compressed at the pubic bone margin than within the
pudendal canal itself [47]. Ligament calcification and sclero-
sis may fix the PN position, which increases the risk of trac-
tion, especially in cases of pelvic organ prolapse. A
hypertrophied obturator internus can also raise fascial pres-
sure and thus lead to compression of the PN.

Despite anatomical variability, proximity of the PN to the 
dorsal surface of the SSL is a consistent finding. This prox-
imity is critical in surgical procedures involving the SSL, 
with a risk of iatrogenic PN entrapment and compression. 
Knowledge of such relationships may reduce the intraoper-
ative risk of PN damage in urogynaecological operations to
treat urogenital prolapse involving fixation and suspension
of the prolapsed vagina and/or cervix, and in safe dissection
and section of the ligament during nerve decompression
procedures.

Variations in the PN trunking and component nerves 
were also identified. The DGN was fairly consistent and 
may have lower anatomical risk than the other branches. 
However, in some women, the close proximity of the DGN
to the pubic symphysis places it at potential risk of condi-
tions such as pubic diastasis and pubic osteophytes [55]. 
DNP variation in men affects electrode placement in neuro-
physiological studies. Overall, there were many prevalent 
anatomical variations, along with rare but potentially 
important features, such as bands almost transecting the 
PN, PN compression by the SSL inferior margin, and a PN
running 2 cm lateral to its expected course. Such features
would be difficult to identify clinically. MRI is increasingly
being used, and advanced quantitative techniques such as
diffusion tensor imaging can assess microstructural changes
in the PN [56]. Pelvic neurophysiological tests can be used 
to evaluate the PN trunk and its branches [57]. However, 
further studies are needed to determine whether these
techniques can identify PN anatomical variants.

Entrapment typically occurs at the IS between the SSL 
and STL. Multiple decompression techniques exist 
(transvaginal, transperineal, transgluteal, and laparoscopic), 
but none fully addressed all entrapment sites. Anatomical
variations might contribute to treatment failure and com-
plications with each approach [58]. 

These findings have direct relevance to electrode place-
ment and neuromodulation in PN neurophysiological stud-
ies and treatment. They also affect interventional 
treatments for various urogynaecological conditions, nota-
bly PN stimulation, that rely on standard landmarks such 
as the IS and SSL. Hence, anatomical variations documented 
in this review affect accurate electrode placement, notably 
nerve-trunk configurations and nerve-ligament relation-
ships. Current surgical protocols use electrostimulation or
neurophysiological monitoring to confirm appropriate

move_t0005


E U R O P E A N U R O L O G Y O P E N S C I E N C E 8 5 ( 2 0 2 6 ) 7 1 – 8 1 79

Ta
bl
e 
1 
– 
P
N

 a
n
at
om

ic
 v
ar
ia
ti
on

s:
 r
eg

io
n
al

 d
is
tr
ib
u
ti
on

,c
au

sa
ti
ve

fa
ct
or

s,
an

d
su

rg
ic
al

ap
pr

oa
ch

es

Pr
ox

im
al

Pu
de

n
da

l c
an

al
D
is
ta
l/
pe

ri
ph

er
al

 

(S
SL

/S
TL

 r
eg

io
n

Pr
ox

im
al

D
is
ta
l 

C
om

m
on

 
an

at
om

ic
 

va
ri
at
io
n
s

PN
/I
R
N

 p
ie
rc
in
g 
SS

L;
 li
ga

m
en

t 
th
ic
ke

n
in
g 
&

 
ca
lc
ifi
ca
ti
on

;
n
ar
ro
w

in
te
rl
ig
am

en
to
u
s
sp

ac
e

PN
 e
n
te
rs

 u
n
di
vi
de

d 
or

 d
iv
id
ed

; I
R
N

 in
de

pe
n
de

n
t o

ri
gi
n
; 

FP
th
ic
ke

n
in
g;

tr
ia
n
gu

la
r
ca
n
al

en
tr
an

ce
IR
N

 p
ie
rc
in
g 
ca
n
al

 w
al
l;

 v
ar
ia
bl
e 
br
an

ch
in
g 

pa
tt
er
n
s;

 li
m
it
ed

n
er
ve

m
ob

il
it
y;

fa
sc
ia
l

th
ic
ke

ni
n
g

D
G
N

 p
ro
xi
m
it
y 
to

 p
u
bi
c 
sy
m
ph

ys
is
; 
ti
gh

t 
os

te
ofi

br
ou

s 
ca
n
al
;
va

ri
ab

le
pu

bi
c
su

lc
u
s

an
at
om

y
Ty

pi
ca
l 

ae
ti
ol
og

ie
s 

M
u
sc
le

 h
yp

er
tr
op

h
y;

 v
as
cu

la
r 
co

m
pr
es
si
on

; 
pr
ol
ap

se
 s
u
rg
er
y;

ag
e-
re
la
te
d
fi
br
os

is
Pr
ol
ap

se
 a
n
d 
re
co

n
st
ru

ct
iv
e 
su

rg
er
y;

 R
P;

 a
rt
er
ia
l 

co
m
pr
es
si
on

; 
ob

tu
ra
to
r
in
te
rn

u
s
en

la
rg
em

en
t
or

in
fl
am

m
at
io
n

M
id
u
re
th
ra
l t
ap

e 
(t
ra
n
so

bt
u
ra
to
r)

 p
la
ce
m
en

t;
R
P;

m
es
h
co

m
pl
ic
at
io
n
s

C
yc

li
n
g 
tr
au

m
a;

 u
se

 o
f m

id
u
re
th
ra
l t

ap
e 

(t
ra
n
sv
ag

in
al
);

pu
bi
c
di
as
ta
si
s;

u
re
th
ra
l

su
rg
er
y

Su
rg
ic
al

 
ap

pr
oa

ch
 

Po
st
er
io
r 
ap

pr
oa

ch
; 
TG

 d
ec
om

pr
es
si
on

; 
R
A
B

 
fo
r
pr
ol
ap

se
ca
se
s

R
A
B
; 
pr
ol
ap

se
 s
u
rg
er
y 
m
od

ifi
ca
ti
on

s;
im

ag
e-
gu

id
ed

in
te
rv
en

ti
on

s
Pe

ri
n
ea

l a
pp

ro
ac
h
; 
pr
ol
ap

se
 s
u
rg
er
y 
w
it
h

 n
er
ve

 
m
ap

pi
ng

;
sl
in
g
re
vi
si
on

pr
oc

ed
u
re
s

Pe
ri
n
ea

l;
 t
ra
n
sg
lu
te
al
; 
la
pa

ro
sc
op

ic
 o
r
ro
bo

ti
c

D
G
N

 =
 d
or
sa
l g

en
it
al

 n
er
ve

; F
P 
= 
fa
lc
if
or
m

 p
ro
ce
ss
; I
R
N

 =
 in

fe
ri
or

 r
ec
ta
l n

er
ve

; P
N

 =
 p
u
de

n
da

l n
er
ve

; R
A
B

 =
 r
et
ro
ab

do
m
in
al
; R

P 
= 
ra
di
ca
l p

ro
st
at
ec
to
m
y;

 T
G

 =
 t
ra
n
sg
lu
te
al
; S

SL
 =

 s
ac
ro
sp

in
ou

s 
li
ga

m
en

t;
ST

L
=
sa
cr
ot
u
be

ro
u
s

li
ga

m
en

t.
nerve contact [59,60], but they did not facilitate recognition 
of nerve or branch location.

Limitations of the review include the heterogeneity of 
the study methodologies and populations, and the lack of 
systematic evaluation of potential influences such as dif-
ferences between the sexes, ethnic groups, and laterality. 
Lack of standardised measurement protocols and classifi-
cation systems constrained synthesis and interpretation 
of results. In addition, inherent limitations in anatomical 
research contribute to potential bias, such as the prepon-
derance of older people in cadaver studies, and limited
access to detailed medical histories. Small sample sizes
in many studies restrict statistical analysis. Most studies
documented variations in isolation without exploring
potential correlations, which represents a clinically
important knowledge gap. Lastly, initial screening of
titles and abstracts was conducted by a single reviewer,
which may have introduced selection bias, and no formal
assessment of the quality of the studies included was
performed.
5. Conclusions 

Our scoping review revealed that the PN and related struc-
tures show considerable anatomical variation. We found 
important differences in nerve origins, trunk patterns, and
relationships with nearby ligaments and other structures.
These variations may explain variations in treatment
responses for patients with PN conditions.
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[47] Sedý J, Nanka O, Belisová M, Walro JM, Jarolím L. Sulcus nervi
dorsalis penis/clitoridis: anatomic structu re and clinical
significance. Eur Urol 2006;50:1079–85. 

[48] Hruby S, Ebmer J, Dellon AL, Aszm ann OC. Anatomy of pudendal
nerve at urogenital diaphragm—new critica l site for nerve
entrapment. Urology 2005;66:949–52. 

[49] Yang CC, Bradley WE. Peripheral distribu tion of the human dorsal
nerve of the penis. J Urol 1998;159:1912–6. 

[50] Kozacioglu Z, Kiray A, Ergur I, Zeybek G, Degirmenci T, Gunlusoy B.
Anatomy of the dorsal nerve of the penis, clinical implications.
Urology 2014;83:12 1–5. 

[51] Prat-Pradal D, Metge L, Gagnard-Landra C, Mares P, Dauzat M,
Godlewski G. Anatomical basis of transgluteal pudendal nerve
block. Surg Radiol Anat 2009;31:289–93. 

[52] Tagliafico A, Perez MM, Martinoli C. High-Resolution ultrasound of
the pudendal nerve: normal anatomy. Muscle Nerve
2013;47:403–8. 

[53] Shafarenko K, Walocha JA, Tubbs RS, Jankows ka K, Mazurek A.
Anatomical description of the perforating cutaneous nerve. Folia
Morphol 2023;82:88 –95. 
[54] Gyorfi MJ, Abd-Elsayed A. Pudendal nerve blockade for persistent
genital arousal disorder (PGAD): a clinical review and case report.
Pain Pract 2024;24:85 2–5. 
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