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Abstract

Background We aimed in this study to investigate the effi-

cacy of laparoscopic pudendal nerve decompression and trans-

position (LaPNDT) in the treatment of chronic pelvic pain due to

pudendal neuralgia. Pudendal nerve entrapment (PNE) between

the sacrospinous and sacrotuberous ligaments is the most fre-

quent etiology. We describe the technical details, feasibility, and

advantages of a laparoscopic approach in patients with PNE.

Methods Consecutive patients (n = 27) with a diagnosis

of PNE underwent LaPNDT with omental flap protection in

an effort to prevent re-fibrosis around the nerve in the long

term. The degree of pain and pain impact were evaluated pre-

and postoperatively using the visual analog pain scale (VAS)

and the Impact of Symptoms and Quality of Life.

Results The mean (±standard deviation [SD]) follow-up

of the 27 patients was 6.8 ± 4.2 months; 16 of the 27 were

followed-up for more than 6 months. The mean (SD)

operation time was 199.4 ± 36.1 (155–300) min, and the

mean estimated blood loss was 39.7 ml. All patients were

ambulated on the first postoperative day, and the mean

(SD) hospitalization time was 2.1 ± 1.0 (1–6) days. The

mean VAS scores of 27, 23, 16, and 6 patients were 1.5,

1.4, 1.6, and 2.0, postoperatively, at the first, third, sixth,

and twelfth months (p \ 0.0001). A more than reduction in

VAS score ([80 %) was achieved in 13 of the 16 patients

(81.2 %) who were followed-up for more than 6 months.

Conclusions LaPNDT seems a feasible surgical modality

for cautiously selected patients with PNE. In addition,

using an omental flap for protection of the nerve is one of

the most important technical advantages of laparoscopy. As

a minimally invasive surgery, the laparoscopic approach

can be technically feasible, with its promising preliminary

results in the treatment of PNE. With further analysis, in

the future it may open new frontiers for pudendal nerve

neuromodulation as a new treatment modality in some

intractable functional problems of the genitourinary tract.

Keywords Urology � Laparoscopy � Pain �
Neurourology � Pudendal nerve

Chronic pelvic pain (CPP) is a challenging entity that has

devastating consequences for the quality of life (QoL) of

patients. Pudendal neuralgia (PN) is one of the important and

most underdiagnosed causes of chronic, intractable, dis-

abling pelvic pain in both men and women. The pudendal

nerve is composed of both motor and sensory fibers, deriving

from sacral roots S2, S3, and S4 and innervating the ano-

genital area and pelvic muscles (bulbospongiosus and

ischiocavernosus). Caudally, the pudendal nerve enters a

small passageway (‘clamp’) between the sacrospinous liga-

ment (SSL) and the sacrotuberous ligament (STL), close to

the ischial spine, before entering Alcock’s canal, formed by a

division of the obturator muscle aponeurosis [1, 2].

The most frequent etiology of PN is pudendal nerve

entrapment (PNE) between the SSL and the STL at the

level of the ischial spine and entrance to Alcock’s canal

[3]. While the pathophysiology is similar to carpal tunnel

syndrome, the location of the pudendal nerve is the main

problem, not only for patient selection but also for reaching

the nerve located in the deep pelvis.
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Laparoscopic surgery in pelvic peripheral neural struc-

tures has been used for pelvic pathologies [4]. Recently,

cadaveric studies have shown the feasibility of a laparo-

scopic approach to decompress the pudendal nerve by

cutting the SSL [5]. However, the feasibility of laparo-

scopic pudendal nerve surgery in clinical practice has not

been published in the literature. We propose laparoscopic

pudendal nerve decompression and transposition with

omental flap wrapping of the pudendal nerve as a new

surgical treatment option for PNE. In this study, we

describe the technical details and clinical feasibility, in

addition to the advantages, of the laparoscopic approach in

patients with intractable CPP due to PNE.

Patient and methods

Patients with PNE (n = 27) were diagnosed using our

diagnostic protocol, required clinical history (chronic,

disabling, intractable neuropathic pain in the distribution of

the pudendal nerve aggravated by sitting), physical exam-

ination, and abnormal neurophysiology testing (any

pudendal electromyography [EMG] abnormality), pelvic

magnetic resonance imaging (MRI), or response to the

anesthetic portion of the pudendal nerve block. Visual

analog pain scale (VAS) ratings of patients were recorded

as current, baseline (VAS-B) and worst (during pain

attacks) (VAS-W). Before and shortly after the diagnostic

block, patients assessed their pain using a VAS of 0–10 for

pain while sitting on a hard bench. A more than 50 %

decrease in pain level was accepted as a positive response.

Our basic criteria for performing laparoscopic surgery

were as follows: (A) resistance of at least one of the three

following symptoms to conservative treatments: (i) anogeni-

tal pain or perineodynia (on at least one side), (ii) painful

lower urinary tract symptoms, and (iii) dyspareunia or painful

erection–ejaculation, and (B) association of at least two of the

following criteria: (i) increased anal or perineal pudendal

nerve motor latency test (PNMLT), (ii) pathological EMG of

the anal sphincter or bulbocavernosus muscles, (iii) painful

Alcock’s canal and SSL on rectal or vaginal examination (on

at least one side), (iv) decrease in pain with pudendal nerve

block, and (v) painful skin-rolling test (Kibler fold test).

Surgical technique

Laparoscopic pudendal nerve decompression

and transposition combined with protection of the nerve

using omental flap (Istanbul technique)

In our transperitoneal laparoscopic dissection technique,

we use a 30� telescope and five trocars (one 12 mm optic

trocar, placed using infraumbilical incision with Hasson

technique, one 10 mm trocar, and three 5 mm trocars) with

positioning similar to that used in our uro-oncologic pelvic

surgeries as previously described [6] (Fig. 1). In female

patients, two additional technical supports are necessary:

an intrauterine manipulator, for retraction of the uterus to

the side contralateral to the surgical side, and a straight

needle, passing from outside the body, under the ovaries

and tubes, and outside the body again to lift these

structures.

The external iliac vein is identified, and the peritoneum

is incised between the ureter and external iliac vein. Blunt

dissection is used to create a peritoneal window medial to

the obturator nerve. The inner border of the peritoneal layer

is then retracted medially to allow visualization of the

internal iliac artery, vein and arcus tendineus fasciae pelvis.

For better visualization, division of the medial umbilical

ligament as the first branch of the internal iliac artery and

partial internal iliac lymph dissection might be required; all

fatty tissue has to be removed over the arcus tendineus

fasciae. The arcus tendinous fascia of the pelvis is incised

and retracted medially to fully expose the lateral border of

both the internal iliac artery and the vein. These vessels

might then be mobilized and traced distally, to the posterior

border of the ischiococcygeus muscle, if there is a narrow

space such as in an obese patient. Following these struc-

tures distally allows exposure of the SSL and the lateral

deep pelvic topographic anatomy from an internal per-

spective (Fig. 2A).

As demonstrated in detail in a previous cadaveric study

[5], the dense and thickening SSL is identified and bluntly

dissected from the pudendal artery, vein, and nerve. Using

5 mm scissors, the SSL is then completely divided, with

retraction and protection of the pudendal nerve with an

Fig. 1 Locations of the trocars as assistance, surgeon, and camera of

the laparoscopic pudendal nerve decompression and transposition
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endo-dissector (Fig. 2B). Dissection of the pudendal nerve

continues to the proximal entrance to Alcock’s canal, with

splitting of the inner side of the levator ani muscles to

reach the fatty tissue in front of the canal entrance and

inner part of the aponeurosis of the internal obturator

muscle (Fig. 3A). From the proximal side of the canal, the

upper wall is opened with incision of the aponeurosis,

which forms the upper wall of the canal (Fig. 3B). After

the pudendal nerve is decompressed and released, it is

transposed outside the area between the SSL and STL

(Fig. 4A for the right side and Fig. 4B for the left side). As

the last and most important part of the laparoscopic sur-

gery, the omental flap is transposed to the deep pelvic

region. If the surgery has been performed bilaterally, the

omental flap should be prepared in a ‘V’ shape to reach

both sides. The decompressed nerve is then wrapped by the

omental flap to protect the nerve against scar tissue

development around it, resulting in re-entrapment (Fig. 5).

The omental flap should be fixed to the lower part of the

arcus tendineus fasciae using 2/0 VicrylTM suture, and both

edges of the flap should be closed using the same contin-

uous suture while visualizing the nerve. As the last step of

the surgery, the incised peritoneal layers are reapproxi-

mated using 2/0 VicrylTM continuous suturing without

compression of the omental flap.

Outcome measures

At the time of diagnosis, assessments of pain were made

using VAS scores and questions from the Impact of

Symptoms and Quality of Life (IQoL) index of the

National Institutes of Health Chronic Prostatitis Symptom

Index (NIH-CPSI) that relate to function and QoL [7]

Fig. 2 A Exposure of the sacrospinous ligament (SSL) from an

internal perspective and the lateral deep pelvic topographic anatomy.

Blue arrow the right SSL. Black arrow divided right obturator vein.

Red arrow divided medial umbilical ligament. Gray arrows right

obturator nerve. B With division of SSL, pudendal nerve clearly

identified beneath the ligament and the fatty tissue in front of

Alcock’s canal entrance. Blue arrows divided right SSL. White arrow

the right pudendal nerve. Yellow dot the fatty tissue in front of

Alcock’s canal entrance

Fig. 3 A The entrance of the right pudendal nerve into Alcock’s

canal with the view of medial side of the aponeurosis of internal

obturator muscle as the inside wall of Alcock’s canal. White arrow

right pudendal nerve. Blue arrow incised right sacrospinous ligament

(SSL). Yellow arrows inside wall of Alcock’s canal as the aponeurosis

of internal obturator muscle. B After incision of proximal part of

Alcock’s canal, the right deep perineal branch of the pudendal nerve

has been identified. White arrow right pudendal nerve. Yellow arrows

inside wall of Alcock’s canal as the aponeurosis of internal obturator

muscle

Surg Endosc (2014) 28:925–932 927
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(Tables 1, 2). These assessments were repeated at 1, 3, 6,

and 12 months or longer following surgery, at which time

patients also completed a post-surgical questionnaire

(Tables 3, 4). The answers to these questions were con-

verted to a numeric score to better quantitate results as

described previously [7].

Statistical methods

First, the efficacy of the surgery with respect to symptoms

and clinical signs was studied by means of descriptive

statistics. The mean values of the VAS and numeric scores

of the IQoL index of the NIH-CPSI before versus after

surgery were compared at each follow-up period. A

statistical comparison between pre- and postoperative val-

ues for each evaluation period was conducted. Statistical

analysis of differences was performed using v [2] testing

for categorical variables and t-tests and one-way analysis

of variance combined with Newman–Keuls multiple com-

parison tests for continuous variables.

Fig. 4 A Right decompressed pudendal nerve after incising sacrosp-

inous ligament (SSL) and inner side of aponeurosis of internal

obturator muscle. White arrows right pudendal nerve and its distal

branches. Blue arrows incised right SSL. Black arrows processus

falciformis of the sacrotuberous ligament (STL). Yellow arrows

incised medial side of Alcock’s canal. B Left decompressed pudendal

nerve and its distal branches is transposed to the medial side of the

incised SSL. White arrow left pudendal nerve and its distal branches.

Blue arrow incised left SSL. Yellow arrows incised inner side of the

aponeurosis of internal obturator muscle as the inner wall of Alcock’s

canal. DN clitoral nerve, DPN deep perineal nerve, IRN inferior rectal

nerve

Fig. 5 Right decompressed and transposed pudendal nerve and its

branches have been covered and protected using an omental flap for

prevention against re-entrapment due to perineural fibrosis. White

arrows right pudendal nerve. Gray arrows omental flap for wrapping

each branch and main pudendal nerve. Blue arrow incised right

sacrospinous ligament

Table 1 Pre-operative questionnaire

Pre-operative

IQoL Q1. How often have you had pain or discomfort in the area over

the last month?

(a) Never (Score: 4)

(b) Rarely (Score: 3.3)

(c) Sometimes (Score: 2.66)

(d) Often (Score: 2)

(e) Usually (Score: 1.3)

(f) Always (Score: 0.66)

IQoL Q2. How much have your symptoms kept you from doing the

kinds of things you over the last month?

(a) None (Score: 4)

(b) Only a little (Score: 3)

(c) Some (Score: 2)

(d) A lot (Score: 1)

IQoL Q3. If you were to spend the rest of your life with your

symptoms just the way they have been, how would you feel?

(a) Delighted (Score: 4)

(b) Pleased (Score: 3.5)

(c) Mostly satisfied (Score: 3)

(d) Mixed (Score: 2.5)

(e) Mostly dissatisfied (Score: 2)

(f) Unhappy (Score: 1.5)

(g) Terrible (Score: 1)

928 Surg Endosc (2014) 28:925–932
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Results

The demographic features and operative results of the 27

patients (24 female, 3 male) are summarized in Table 5.

These patients presented with a history of progressive,

chronic, intractable neuropathic pain localized in the ano-

genital region. Other baseline symptoms included urinary

hesitancy, frequency, and urgency symptoms (64 %),

constipation (45 %), including painful bowel movements,

and sexual dysfunction due to dyspareunia or painful

ejaculation (70 %). Most patients were severely disabled

by their pain, with symptoms affecting QoL and limiting

the patient’s ability to engage in normal daily activities.

Based on the IQoL index, 82 % responded that they would

be unhappy or feel terrible if they ‘‘… were to spend the

rest of [their] life with symptoms exactly as they have

been,’’ and 72 % responded that their symptoms ‘‘… kept

[them] from doing the kind of things [they] would usually

do over the last month.’’ In all patients who underwent

surgery, conservative treatment had failed; two patients

underwent repeat operation due to recurrence 6 months

after laparoscopic pudendal nerve decompression, which

was performed without omental flap wrapping of the nerve

for protection.

The mean (±standard deviation [SD]) operation time

was 199.4 ± 36.1 (155–300) minutes, and the mean esti-

mated blood loss was 39.7 ml. All patients were ambulated

on the first postoperative day, and the mean (±SD) hos-

pitalization time was 2.1 ± 1.0 (1–6) days.

The mean (±SD) follow-up of 27 patients was

6.8 ± 4.2 (1–15) months; 16 were followed-up for more

than 6 months, and six of them were followed-up for more

than 12 months.

The preoperative mean pain scores during daily routines

as VAS-B (5.6 ± 1.4; 2–8) and during pain attacks as

VAS-W (8.4 ± 1.1; 6–10) were compared with postoper-

ative VAS levels (Table 5). The mean VAS scores of 23,

16, and 6 patients were 1.4, 1.6, and 2.0, postoperatively, at

the third, sixth, and twelfth months. The reduction in VAS

values was statistically significant in all patients

(p \ 0.0001). A more than 80 % reduction in VAS was

achieved in 19 of 23 patients (82 %) followed-up for more

than 3 months, while this rate was 81 % in the 16 patients

followed-up for more than 6 months (with the mean fol-

low-up of 9.6 months). In the 16 patients followed-up for

more than 6 months, the mean scores of the questions of

the IQoL index significantly increased in the postoperative

period (Table 6).

Surgical morbidity was observed in six patients (19 %),

including Clavien classification Grade I in two patients (as

numbness in a small patch of the PN area) and Clavien

classification Grade II in four patients (as transient

Table 2 Pre-operative visual analog scale: which number best

describes your average pain or discomfort

h h h h h h h h h h h

0 1 2 3 4 5 6 7 8 9 10

Table 3 Postoperative questionnaire

Postoperative

i. When was your surgery?

ii. From month to month following surgery, has your pain been

decreasing? If so, what is your overall percent improvement?

……….%

IQoL Q1. How often have you had pain or discomfort in any of the

previously afflicted areas since surgery?

(a) Never (Score: 4)

(b) Rarely (Score: 3.3)

(c) Sometimes (Score: 2.66)

(d) Often (Score: 2)

(e) Usually (Score: 1.3)

(f) Always (Score: 0.66)

IQoL Q2. How much have your symptoms kept you

from doing the kinds of things you would usually

do, since surgery?

(a) None (Score: 4)

(b) Only a little (Score: 3)

(c) Some (Score: 2)

(d) A lot (Score: 1)

IQoL Q3. If you were to spend the rest of your life with your

symptoms just the way they have been since surgery, how would

you feel?

(a) Delighted (Score: 4)

(b) Pleased (Score: 3.5)

(c) Mostly satisfied (Score: 3)

(d) Mixed (Score: 2.5)

(e) Mostly dissatisfied (Score: 2)

(f) Unhappy (Score: 1.5)

(g) Terrible (Score: 1)

IQoL Q4. How much do you think about your symptoms since

surgery?

(a) None (Score: 4)

(b) Only a little (Score: 3)

(c) Some (Score: 2)

(d) A lot (Score: 1)

Table 4 Postoperative visual analog scale: which number best

describes your average pain or discomfort on the days you had it since

surgery?

h h h h h h h h h h h

0 1 2 3 4 5 6 7 8 9 10
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dysfunction in adduction due to obturator nerve retraction

(n = 1), transient urinary retention (n = 1) treated with

alpha-blockers, deep venous thrombosis resulting in tibial

nerve damage (n = 1), and peroneal nerve paralysis

(n = 1) due to lithotomy position during surgery, which

was conservatively treated.

Discussion

CPP syndrome is a complex problem for the multiple

specialists to whom affected patients present for healthcare.

Generally, both females and males with CPP are referred

from one specialist to another, and a variety of different

ineffective treatments are attempted. PNE should be con-

sidered for patients with neuropathic pain in the pudendal

nerve distribution (male: penis, testicles, perineum, rectum;

female: labia, clitoris, perineum, rectum) that worsens with

sitting. The pain may or may not be associated with bladder

or sexual (especially orgasmic) dysfunction. The ideal

management for CPP related to PN has not been defined. A

combination of medication, such as non-steroidal anti-

inflammatory drugs (NSAIDs), tricyclic antidepressants,

anticonvulsants, and narcotics, are used, but they have

shown poor results. Pudendal nerve blocks under computed

tomographic (CT) or fluoroscopic guidance have been

described previously. However, only short-term positive

responses are available, varying from 62 to 87 % [8, 9].

Surgical decompression of the nerve may be an alter-

native in selected patients when there is temporary or

partial improvement after nerve blockade and if compres-

sion of the nerve is still suspected. There are three different

surgical approaches: transperineal, transgluteal, and via the

ischiorectal fossa. The results on pain reduction seem to be

similar between the different approaches, ranging from 50

to 86 % [10–12], but only one prospective controlled study

is available demonstrating a superior impact of pudendal

decompression when compared with the control group,

with a significant decrease in pelvic pain during the long-

term follow-up [12]. The transperineal approach was first

described by Shafik et al. [11] in 1991. Initially, this pro-

cedure only dilated Alcock’s canal. The pudendal nerve

was released from the surrounding tissue and laid free in

the ischiorectal fossa. Lying free and no longer forming the

loop when entering the canal provides the nerve with its

potential length, which prevents it from being stretched

during levator activity. However, this technique also has

some disadvantages, being a blunt procedure and providing

limited vision. Beco et al. [10] demonstrated that bilateral

transperineal decompression can be an effective treatment

for perineal pain and also urinary and fecal incontinence.

The main disadvantages of the transperineal approach are

difficult access due to abundance of fatty tissue, the depth

of the region, and proximity of numerous veins. The

transgluteal approach described by Robert et al. [12] seems

to be more practical because it allows freeing the entire

trunk through a single approach. The gluteal incision is

made in the axis of the fibers of the gluteus maximus

muscle on either side, with a transverse limb passing over

the coccyx and situated at the level of the ischial spine. For

all open techniques, in addition to their invasiveness and

other disadvantages, one of the most important limiting and

precarious factors affecting their long-term success is that

there is no possibility to protect the nerve against re-

fibrosis and possible re-entrapment [12].

One of the first steps in CPP management is to deter-

mine the etiology to treat, and laparoscopy has become the

standard for diagnosis and treatment in many surgical

fields. Because of the high-quality vision and magnification

Table 5 Patient demographics, operative results, and pre- and postoperative VAS and IQoL scores

Patients age (year) 43.9 ± 8.6 (25–58)

Duration of the PNE (year) 4.3 ± 3.4 (1–13)

Operation time (minute) 206.5 ± 46.3 (125–325)

Hospitalization (day) 2.1 ± 1.0 (1–6)

Oral intake (day) 1.1 ± 0.3 (1–2)

Follow-up (month) 6.8 ± 4.2 (1–15)

VAS results

VAS-B (n = 27) VAS-C (n = 27) VAS-1 (n = 27) VAS-3 (n = 23) VAS-6 (n = 16) VAS-12 (n = 6)

5.6 ± 1.4 (3–8) 8.4 ± 1.1 (7–10) 1.5 ± 1.6 (0–6) 1.4 ± 1.8 (0–6) 1.6 ± 2.1 (0–0) 2.0 ± 1.5 (0–4)

IQol impact of symptoms and quality of life index, PNE pudendal nerve entrapment, VAS visual analog scale

Table 6 IQoL results

Preoperative 3rd month 6th month 12th month

IQoL Q1 1.1 ± 0.5 3.2 ± 1.0 3.2 ± 1.2 3.0 ± 1.4

IQoL Q2 1.3 ± 0.4 3.0 ± 1.0 3.1 ± 1.3 3.0 ± 1.4

IQoL Q3 1.4 ± 0.4 3.2 ± 1.0 3.1 ± 1.0 2.8 ± 1.1

IQol impact of symptoms and quality of life index
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it affords and the possibility of blood-free dissection, even

in the deep pelvis, laparoscopic surgery is becoming one of

the most useful and important instruments in learning about

and operating on the deep pelvic anatomy. The combina-

tion of a high level of knowledge of the pelvic neuro-

anatomy and the laparoscopic dissection technique in the

deep pelvis, with its advantages of magnification and high-

definition visualization, allows us a very gentle dissection

of the pelvic nerves using laparoscopic mini-instruments.

Due to advances in endoscopic video systems, laparoscopic

microsurgical instruments and introduction of intraopera-

tive electrostimulation of the pelvic nerves, laparoscopy

should become the preferred method for the etiologic

clarification of CPP due to pelvic neuralgia and treatment

with classical neurosurgical procedures such as decom-

pression, neurolysis, and implantation of electrodes for

neuromodulation. In addition, the laparoscopic technique

has another important advantage in that, with omental flap

protection, it prevents re-fibrosis around the nerve in the

long-term.

In our prospectively documented patient group, not only

pain scores but also QoL scores were significantly

improved in the early and long-term postoperative period.

Only three patients of 16 (25 %) reported a less than 80 %

reduction in the pain scale, accepted as no improvement, or

recurrence in pelvic pain after the sixth month. Despite

fibrotic reaction around the nerve during the postoperative

period, omental flap protection during the laparoscopic

transperitoneal approach, described for the first time in this

report, might be an additional advantage in the long-term

follow-up.

In our series, all complications were classified as Cla-

vien I or II. However, potential complications could

include major vascular (internal iliac vein and artery)

injury resulting in bleeding due to the close and limited

area in the deep pelvis or accidental neural damage,

especially in anatomic variants. Therefore, advanced pelvic

laparoscopic surgical experience is required in order to

diminish the risk for potential major complications.

PN seems to exist as a clinical syndrome rather than a

specific diagnosis. There is no evidence to support equating

the presence of this syndrome with a diagnosis of PNE,

although that may be one etiological condition [13]. Each

case needs careful assessment on its own merits, and

treatment needs to be individualized. For surgical consid-

eration, the laparoscopic approach has important advanta-

ges and opens new frontiers in CPP syndrome. Based on

previous and our own experience, laparoscopic exposure of

all somatic and autonomous pelvic nerves has become

feasible, not due to new findings in the pelvic neuroanat-

omy, but due to the introduction of laparoscopic surgery

into the field of deep pelvic surgery. Laparoscopic mag-

nification allows the surgeon a microscopical vision of

these very small nerves even in the depth of the pelvis, or

in other areas that are difficult to access. The second

important aspect making this dissection feasible is that

laparoscopy obliges the surgeon operating in the deep

pelvic space to have better knowledge of the pelvic

anatomy.

In conclusion, PNE is a largely unknown and unrecog-

nized condition in CPP. As a minimally invasive surgery,

the laparoscopic approach can be technically feasible with

its surgical advantages and promising preliminary results in

the treatment of properly selected patients with CPP syn-

drome due to PNE using the ‘Nantes Criteria’ [14]. In

addition, the laparoscopic approach might open new fron-

tiers for sacral and pudendal nerve neuromodulation with

the correct placement and fixation of electrodes over the

nerves with its technical feasibility.
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The pudendal nerve originates in the sacral plexus; it 
derives its fibers from the ventral rami of the second, 
third, and fourth sacral nerves (S2, S3, S4). It 
innervates the external genitalia of both sexes, as 
well as sphincters for the bladder and the rectum. 

It passes between the piriformis and coccygeus 
muscles, and leaves the pelvis through the lower part 
of the greater sciatic foramen. It crosses the spine of 
the ischium, and re-enters the pelvis through the 
lesser sciatic foramen. It accompanies the internal 
pudendal vessels upward and forward along the 
lateral wall of the ischiorectal fossa, being contained 
in a sheath of the obturator fascia termed the 
pudendal canal. The pudendal nerve gives off the 
inferior rectal nerves. It soon divides into two terminal 
branches: the perineal nerve, and the dorsal nerve of 
the penis or the dorsal nerve of the clitoris.1

Pudendal Nerve Entrapment
Pudendal Nerve Entrapment (PNE), also known as 
“Alcock Canal Syndrome” is an uncommon source of 
chronic pain, in which the pudendal nerve is 
entrapped or compressed as it leaves or enters the 
pelvis in various tunnels created by adjacent muscles, 
tendons or bony and ligamentous tissues.2,3

In this condition the nerve is most commonly 
compressed: 
•	 In	the	space	between	sacrotuberous	and	

sacrospinous ligaments (~70% cases) 
•	 Within	the	pudendal	canal	of	Alcock	(~20%	cases)	
•	 While	straddling	of	the	falciform	process	of	the	

sacro-tuberal ligament by the pudendal nerve and 
its branches 

•	 Anywhere	along	the	course	of	the	pudendal	nerve	
or its branches 

The most common causes for pudendal nerve 
entrapment syndrome include: 
•	 Repeated	mechanical	injury	(e.g.	sitting	on	bicycle	

seats for prolonged periods over many years or 
months) 

•	 Trauma	to	the	pelvic	area	
•	 Damage	to	the	nerve	during	surgical	procedures	in	

the pelvic or perineal regions 
•	 Compression	from	lesions	or	tumours	arising	in	the	

pelvis 
•	 Any	cause	for	the	development	of	peripheral	

neuropathy (e.g. diabetes or vasculitis). 

Symptoms
The symptoms of PNE syndrome arise from changes 
in nerve function and structural changes in the nerve 
that arise from the mechanical effects of compression. 
These changes give rise to so-called “neuropathic” 
pain. Therefore, the main symptom of PNE is pain in 
one or more of the areas innervated by the pudendal 
nerve or one of its branches. These areas include the 
rectum, anus, urethra, perineum, and genital area. In 
women, this includes the clitoris, mons pubis, vulva, 

lower 1/3 of the vagina, and labia. In men, this 
includes the penis and scrotum.4

Often pain is referred to nearby areas in the pelvis. 
For example, in male competitive cyclists (who 
sometimes refer to it as “cyclist’s syndrome”) can in 
rare cases develop recurrent numbness of the penis 
and scrotum after prolonged cycling, or an altered 
sensation of ejaculation, with disturbance of urination 
and reduced awareness of defecation.

The symptoms can start suddenly or develop slowly 
over time. Typically pain gets worse as the day 
progresses	and	is	worse	with	sitting.	Without	
treatment, over time there may be a progressive 
worsening of symptoms starting with a small amount 
of perineal discomfort that develops into a chronic 
and constant state of pain that does not decrease even 
when standing or lying down.4

Other possible symptoms:

•	 Pain	after	orgasm
•	 Loss	of	sensation	with	difficulty	achieving	orgasm
•	 Strange	feeling	of	uncomfortable	arousal	without	

sexual desire
•	 Intolerance	to	tight	pants	or	elastic	bands	around	

the leg.
•	 Friction	and	feeling	of	inflammation	along	the	

course of the nerve when walking for too long or 
running

•	 Urethral	burning	with	or	after	urination
• Feeling like the bladder is never empty or feeling 

the need to urinate even when the bladder is empty
•	 Urinary	frequency
•	 Pain	after	bowel	movement.	Sometimes	sufferers	

also report pain prior to and during the bowel 
movement

•	 Painful	muscles	spasms	of	the	pelvic	floor	after	
bowel movement

•	 Constipation
•	 Sexual	problems.	Men	complain	of	a	diminution	of	

sensations. Pain after ejaculation is common. For 
women pain during and after intercourse is often 
reported

•	 Scrotum/Testicular	pain	is	possible

Laparoscopic surgical treatment
Surgical treatment of PNE can be performed with 
different approaches like transgluteal, transperineal 
and transischiorectal. Pudendal nerve decompression, 
implied by a limited access to the pelvic nerves and 
plexuses, can now be overcome with the availability 
of laparoscopy: the development of video endoscopy 
and	microsurgical	instruments	enables	a	unique	
access to all pelvic nerves and plexuses, providing the 
necessary	visibility	with	high	definition	and	
magnification	(15x)	of	the	structures	and	the	
possibility to work with appropriate instruments. 

“Laparoscopy is therefore the 
essential and logical step in the 
management of pelvic nerve 
pathologies that must be indicated 
as soon as possible, before the 
nerve damage becomes irreversible 
and before the process of “pain 
chronification” begins.”

Laparoscopy	is	the	only	
method which enables us 
to	confirm	diagnosis	and	
to treat the patient at the 
same time. The most 
frequent	etiologies	
consist of lesions to the 
nerves, secondary to 
surgeries by cutting, 
suturing or coagulation of 
nerves, compression/
irritation of nerves by 
scar tissue or enlarged 
vessels (=vascular 
entrapment), 
compression/infiltration	
of the nerves by pelvic 
organs (enlarged uterus) 
or pathologies (cancers, 
endometriosis). 

When	injuries	to	the	
nerves have occurred, 

laparoscopic exploration not only offers an anatomic 
and functional exploration of the nerves, but can also 
result in an effective neurosurgical treatment, using 
laparoscopic	techniques	of	nerve	decompression	or	
reconstruction.	Laparoscopy	is	therefore	the	essential	
and logical step in the management of pelvic nerve 
pathologies that must be indicated as soon as 
possible, before the nerve damage becomes 
irreversible and before the process of “pain 
chronification”	begins.

Laparoscopic	management	for	pudendal	pain	consists	
of two operative possibilities.5,6	The	first	procedure	
focuses on endopelvic etiologies with elective 
exploration of the entire sacral plexus, extending from 
dissection of the endopelvic portion of the sciatic and 
pudendal nerves to full dissection of the endopelvic 
sacral nerve roots. The second procedure focuses 
more on extrapelvic etiologies and it is limited to 
elective dissection of the pudendal nerve from its 
emergence from the sacral plexus up to Alcock’s 
canal.	The	decision	to	perform	the	first	and/or	the	
second procedure strongly depends on the 
preoperative history.6

Laparoscopic dissection
In	our	technique	of	laparoscopic	dissection	of	the	
pelvic somatic nerve and laparoscopic pudendal nerve 
decompression	(LPnD),	we	used	5	trocars	(13mm	optic	
trocar, placed infraumblical insicion, one 10mm and 
three	5mm	trocars)	similar	to	our	uro-oncologic	pelvic	
surgeries.	The	external	iliac	vein	was	identified	and	
the peritoneum was incised between the ureter and 
external	iliac	vein.	Careful	blunt	dissection	techniques	
were used to create a peritoneal window medial to 
the obturator nerve after obturator lymphadenectomy 
(optional). The medial peritoneal layer was then 
retracted medially to allow visualisation of the 
internal iliac vein and arcus tendineus fascia pelvis. 
(Fig.1) For the better visualisation, partial internal iliac 
lymph	dissection	might	be	required.	

The tendinous arch of the pelvic fascia is incised and 
retracted medially to fully expose the internal iliac 
vein. This vessel is then mobilised and traced distally, 
to the posterior border of the ischiococcygeus muscle. 
Following these structures distally allows exposure of 
the	sacrospinous	ligament	(SSL),	from	an	internal	
perspective.	(Fig.	1)	Dense	and	thickening	SSL	is	
identified	and	bluntly	dissected	from	pudendal	artery,	
vein	and	nerve.	Using	5	mm	scissors,	the	
sacrospinous ligament is then divided at the opening 
of Alcock’s canal. (Figs. 2a, 2b) 

Full exposure of the pudendal nerve begins with 
exposure of its endopelvic segment, followed by the 
transsection	of	the	SSL,	which	permits	further	
dissection of the nerve downward to Alcock’s canal. 
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Fig. 1: Black star: Medial umbilical ligament, the first branch of internal iliac artery; Red star: 

external iliac vein; White-filled dot: Oburator artery and vein; White-filled arrow: Obturator 

nerve; Black-filled arrow: Internal iliac artery; White-bordered arrow: Sacrospinous ligament

Figs 2a, 2b. a: The first cut to the SSL, b: After cutting the SSL

Fig. 3: Completely decompressed right pudendal nerve with 

dividing SSL and upper border of Alcock canal (inferior 

aponeurosis of internal obturator muscle)

Table 1: Our brief results after LPnD using the visual 
analog scale (VAS)

The incision can be extended to the upper wall of the 
Alcock canal and the pudendal nerve can be 
completely decompressed. (Fig. 3) This allows access 
to the internal surface of the sacrotuberous ligament, 
including the falciform portion, which could be 
subsequently	divided,	if	necessary.	The	functional	
integrity of all exposed motor nerves is assessed 
before and after dissection/decompression of the 
nerves using intraoperative laparoscopic 
electrostimulation according to the laparoscopic 
neural	navigation	technique	as	described	by	Poosover	
et al.6,7

Patients
We	operated	18	patients	(15	female,	3	male)	for	
chronic	pelvic	pain.	Before	and	after	the	first	and	third	
months	of	PnD,	we	evaluated	the	patients	with	the	
visual	analog	scale	(VAS)	to	objectify	the	pain.	We	
observed	significant	improvement	in	12	female	and	2	
male	patients	(14/18)	with	an	80%	decrease	in	VAS.	
We	summarised	our	findings	in	Table	1.

Laparoscopic	exposure	of	all	pelvic	nerves	has	
become	feasible,	not	due	to	new	findings	in	the	pelvic	
neuroanatomy, but due to the introduction of 
laparoscopic	surgery	into	the	field	of	deep	pelvic	
surgery.	Laparoscopic	magnification	allows	the	
surgeon a microscopic vision of these very small 
nerves even in the depth of the pelvis, or in other 
areas	that	are	difficult	to	access.	

The second important aspect that makes this 
dissection feasible is the fact that laparoscopy obliges 
the surgeon to have better knowledge of pelvic 
anatomy. It also obliges the performing of a gentle 
dissection with respect for all the structures following 
anatomic planes. This has enabled us to reduce 
functional morbidity in patients who underwent 
laparoscopic radical pelvic surgery by electively 
sparing the pelvic nerves. It also opens the way for 
the laparoscopic neuro-functional pelvic surgery.
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