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Sulcus nervi dorsalis penis: Site of origin
of Alcock’s syndrome in bicycle riders?
O. Naňka
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Summary This article introduces a hypothesis that the pudendal nerve compression syndrome, also known as the
Alcock’s syndrome in long-time duration bicycle riders might be caused by an irritation of the dorsal nerve of penis in a
groove on the inferior ramus and the anterior surface of pubis, previously described by authors as the sulcus nervi
dorsalis penis. Alcock’s syndrome in bicycle riders has been characterized as a prolonged glans and penile insensitivity,
genital numbness and an erectile dysfunction. Although no anorectal pain or disturbance of the bulbocavernosus reflex
has been reported in these patients, we assume it cannot be caused by a compression of the pudendal nerve in
pudendal (Alcock’s) canal, hence by a compression of the dorsal nerve of penis in the sulcus nervi dorsalis penis. In
future, if clinical studies confirm our hypothesis, it might be more sophisticated to evaluate this syndrome apart from
the Alcock’s syndrome and term it the dorsal nerve compression syndrome rather than the Alcock’s syndrome.
c 2007 Elsevier Ltd. All rights reserved.



Introduction
The pudendal nerve originates from the sacral
plexus. It enters the perineum through the lesser
sciatic foramen and courses through the ischioanal
fossa and then through the pudendal canal (canalis
pudendalis or Alcock’s canal) that is formed by the
duplication of the obturator fascia on the lateral
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wall of ischioanal fossa [1–3]. The pudendal nerve
gives rise to the inferior rectal nerve, the perineal
nerve and the dorsal nerve of penis. The dorsal
nerve of penis further continues anteriorly and
reaches the inferior ramus of pubis and subsequently courses along the inferior border and anterior surface of body of the pubis, in close contact
with a pubic bone in the sulcus nervi dorsalis penis
[4,5]. Inferior to the pubis, the dorsal nerve of penis courses proximal to the insertion of the cavernous body and further between the cavernous body
and the anterior surface of pubis to the dorsum
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penis. Here, the dorsal nerve of penis branches and
innervates the penile shaft and glans [4,5].
Alcock’s syndrome, also known as the pudendal
nerve compression syndrome or pudendal canal
syndrome, has been described as an irritation of
the pudendal nerve in the pudendal or Alcock’s
canal [1,2,6]. The complete syndrome presents
with anal incontinence, pain and/or hypo- or
hyperesthesia of the perineum (perineodynia, vulvodynia, proctalgia), genital numbness (numbness
of perineum, penis and scrotum), urinary incontinence and sexual problems in males, such as
impotence, difficulty to achieve orgasm and altered sensation of ejaculation [1,2,7]. The etiology of the Alcock’s syndrome is not always
clear, but is often possible to find a compression
(biking, long-time sitting), stretching (descending
perineum, previous surgery, delivery) or trauma
of the pudendal nerve in Alcock’s canal in the history of the patient [1–3,8]. This syndrome is often treated surgically by a pudendal canal
decompression, but the results are not always satisfactory [9].
In 1979, Goodson was the first who described the
Alcock’s syndrome in bicycle riders as a prolonged
irritation of the pudendal nerve resulting in a decreased glandular and penile sensitivity, genital
numbness and erectile dysfunction [10]. After that,
several authors reported similar findings in their
male patients [8,11–14]. In these cases, clinical
examination of the patients, radiographic imaging
of the pelvis and spine and complementary MRI excluded skeleton abnormalities, neurological disturbances, posttraumatic haematoma, osteitis pubis,
bacterial prostatitis, injury of the pudendal nerve
and its branches or other signs of traumatic, vascular, inflammatory and tumor-associated causes
[8,10–14].
Pedalling while sitting on a slim hard saddle and
being constantly subjected to a repetitive impacts
are thought to generate an extreme perineal pressure, which indirectly compresses the pudendal
nerve and exposes it to a repetitive trauma [7]. If
the site of origin of the Alcock’s syndrome in
long-distance bicycle riders occurs in the pudendal
canal or under the subpubic space has frequently
been described as a topic of controversy and extensively discussed [7,12–14].
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nose of the saddle against the site where the dorsal
nerve of penis runs adjacent to the ventromedial
border of the ischiopubic ramus – in the sulcus nervi dorsalis penis, previously described by our group
of authors [4,5]. Here, the dorsal nerve of penis is
covered only by a thin mass of fibrous tissue and
thus vulnerable to a compression [4,5]. The deepness of the sulcus could probably serve as a protective factor in the development of the Alcock’s
syndrome in bicycle riders.
If verified in future, we propose the name of this
syndrome to be the dorsal nerve compression syndrome rather than the pudendal or Alcock’s
syndrome.

Evaluation of the hypothesis
Why compression of the nerve
In the development of a compression neuropathy,
both mechanical and ischemic factors are involved
[2,15]. The dorsal nerve of penis is surrounded by
the pubic bone (sulcus nervi dorsalis penis), fibers
of the suspensory ligament of penis and the ischiocavernous body [4,5,16], tight structures, that
could be causative for the compression neuropathy. In addition, a long-time forward leaning of
the cyclist could be involved in the ischemic part
of the development of the dorsal nerve compression neuropathy. Moreover, the gliding movements
during cycling expose the dorsal nerve to a repetitive trauma [7]. Experimental studies suggest
that the greater the duration and the amount of
pressure, the more significant is the neural dysfunction [15]. In addition, the severity of the neural damage is dictated mainly by the duration of
the pressure [7,15], which corresponds to a longtime leaning of the cyclist. Moreover, a recent
experimental nerve compression studies revealed
an etiology of the nerve compression includes
other factors – multiple changes in the intraneural microcirculation and fiber structure, impairment of an axonal transport and increased
vascular permeability [7,15]. The role of these
factors is enhanced in a region of the hard bony
sulcus nervi dorsalis penis.

Why not the trunk of the pudendal nerve

The hypothesis
Our hypothesis assumes that the clinical signs of a
sub group of patients with the symptoms of the Alcock’s syndrome are caused by an overuse injury in
cyclists – a repetitive prolonged pressure of the

Current papers describe the etiology of Alcock’s
syndrome as a compression of the pudendal nerve
in the pudendal canal [1,9]. Branches of the
pudendal nerve include the inferior rectal nerve,
the perineal nerve and the dorsal nerve of penis.
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Inferior rectal nerve supplies the rectum and no
sensory or motor problems are described in Alcock’s syndrome in bicycle riders [7,12–14]. Perineal nerve supplies the perineum and the
bulbocavernosus muscle. Immediately after leaving the canal, it enters the bulbocavernosus muscle, where it passes between the ischiocavernosus
and bulbocavernosus muscles [17]. Whereas hypesthesia or anesthesia is a major sign of the Alcock’s syndrome in bicycle riders, there are no
reports of paresis of the bulbocavernosus muscle
[7,12–14]. Thus, the clinical signs of the Alcock’s
syndrome in long-distance bicycle riders are showing the trunk of the pudendal nerve, running in
the pudendal canal, cannot be impaired in these
patients.

Why not the pudendal canal
Several authors, who are describing the Alcock’s
syndrome in bicycle riders (but without any
sign of an anorectal or a perineal pain) often conclude the etiology of the syndrome as a compression of the pudendal nerve in the pudendal canal
[1,11]. The pudendal canal is but covered by a
thicker mass of fat than the inferior border of a
pubic body, which would protect the nerve
[1,4,5]. In addition, if a compression occurs in
the pudendal canal, an irritation/damage of the
pudendal artery and vein might also be expected.
However, haematoma or other signs of the vessel
damage are not symptoms of the Alcock’s syndrome. In addition, an erectile dysfunction might
occur in the Alcock’s syndrome, but is rather due
to the loss of sensory information from the dorsal
nerve of penis than an irritation and/or damage
of the dorsal artery of penis.
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The role of vessels
The role of vessels cannot be underestimated. Cycling in the upright-seated position compresses
the dorsal penile arteries in the perineum and consequently decreased a penile blood flow by approximately 70% [12]. Conversely, the cycling in a
reclining position, in which the perineum is not
compressed, did not alter the penile perfusion
[7]. Andersen and Bowim showed that the ischemia
of less than 6 h, leading to a nerve conduction
block can be rapidly reversible, although if the
ischemic period is extended to 8 h, the recovery
may take weeks [20].
The hypoxemia of the penis causes a corporal
connective tissue synthesis, apoptosis of trabecular
smooth muscle cells and penile fibrosis. The loss of
the trabecular tissue along with a deposition of the
connective tissue results in an impaired penile
expandability which may cause a permanent erectile dysfunction due to a venooclusive dysfunction
[7,21].
Nayal et al. evaluated the blood supply to the
penis during bicycling [22]. Mean value (SD) of
the transcutaneous penile oxygen partial pressure
at the glans of penis decreased after 3 min of cycling from a mean value of 61.4 (7.4)–19.4
(4.2) mmHg [22].
However, no case of the Alcock syndrome revealed a permanent erectile dysfunction. Thus,
the compression of vascular network of the dorsal
nerve of penis and its temporary hypoperfusion of
the dorsal nerve of penis are present in the Alcock’s syndrome in bicycle riders rather than the
ischemia of a trabecular smooth muscles, penile
fibrosis or venooclusive dysfunction.

Why under the pubis
Why the dorsal nerve of penis
The only nerve supplying the glans penis and thus
causative of a decreased glandular and penile sensitivity and probably also a genital numbness is the
clearly sensory dorsal nerve of penis [17,18]. Thus,
the Alcock’s syndrome can be caused only by an
irritation or the damage of the dorsal nerve of
penis.
For the proper erectile function, the normal
function of the dorsal nerve of penis is important,
to lead the information of an excitation of glans
and skin of the penis into the central nervous system [17]. However, only very few reports are
describing the erectile dysfunction in the Alcock’s
syndrome patients [19], indicating it is not a standard constituent of the Alcock’s syndrome picture.

The subpubic arch is an anatomical site with little
fibrous tissue [23]. The dorsal nerve of penis runs
from the perineum to the dorsal surface of penis
through the subpubic region, adjacent to the pubic
bone, in the sulcus nervi dorsalis penis [4,5]. Direct
pressure of a hard, narrow and upward-tilted nose
of the saddle against the perineum and the symphysis, further provoked by a forward leaning of
the cyclist, probably pinches the dorsal nerves of
penis at the point where they emerge below the
pubis. During cycling, the major body weight of
the cyclist lies on the subpubic region, thus
increasing the pressure on the dorsal nerve of penis
against the pubic bone [4,5,7,19].
The pressure of the saddle against the subpubic
arch can lead to the development of a firm,
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non-painful nodule in a subpubic area - the perineal nodular induration, also called the ‘accessory
testicle’or ‘biker’s nodule’ [24,25]. The development of this benign non-tumorous affection
positively correlates with a long-term bicycling
of professional or amateur bicycle riders. Histologically, the perineal nodular induration is characterized by a central pseudocystic formation
surrounded by a dense fibrous tissue showing the
diapedesis of erythrocytes. There are no
evidences these nodules develop on a basis of
the bursa or an inflammatory process [24,25].
The occurrence of the perineal nodular indurations further supports the hypothesis of a nerve
damage in the subpubic region.

Why in sulcus nervi dorsalis penis
Dorsal nerve of penis runs in the whole course of
the sulcus nervi dorsalis penis. Mean length of the
sulcus on an inferior ramus of the pubis is
15.8 mm, mean length on an anterior surface of
the pubis is 21.3 mm [4,5]. Thus, the part of the
dorsal nerve which runs in a close proximity to
the pubic bone is approximately 27 mm long. We
can speculate that the sulcus nervi dorsalis penis
developed phylogenetically by an interaction of a
bone and nerve sheaths to lead the dorsal nerve
of penis through the subpubic space to the dorsum
penis.
We have shown the depth of the sulcus nervi
dorsalis penis varies between 0 and 2 mm [4,5].
The depth of the sulcus nervi dorsalis penis is
probably the most important factor in the
development of the Alcock’s syndrome in bicycle
riders; the deeper the sulcus is the higher level
of a protection of the dorsal nerve of penis
occurs. The sulcus nervi dorsalis penis would
thus be a protective factor in the development
of the Alcock’s syndrome in long-distance bicycle
riders.

Other cognate syndromes
Pudendal nerve entrapments are sources of an
intractable perineal pain [26–28]. Desensitization
of the penile dorsum and an erectile dysfunction
have not been described in these cases; thus, we
hypothesize that the perineal and inferior rectal
nerves are affected during their course in the inferior half of the pudendal canal and not by a compression of the dorsal nerve in the sulcus of the
pubic bone. In addition, these cases are in accordance with causes other than the bicycle riding
[3,26–28].
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Consequences of the hypothesis and
discussion
The idea of a nerve compression under the subpubic arch in patients with the Alcock’s syndrome
has been proposed by several authors [8,10,11].
However, to our knowledge, no relevant clinical
study focusing on a site of the course of dorsal
nerve of penis in the sulcus nervi dorsalis penis
has been made. Recently, Hruby et al. described
3 cm long ‘‘tight osteofibrotic canal’’ under the
subpubic space, where the dorsal nerve of penis
can be compressed [16]. However, this study was
not supported by any clinical data or dissection of
patient with Alcock’s syndrome.
The Alcock’s syndrome in long-distance bicycle
riders can be recognized as a bicycle-related overuse injury [29]. It has been characterized by a
glans and penile insensitivity, genital numbness
and erectile dysfunction [11,19]. Our hypothesis
assumes the glans and penile insensitivity and
the genital numbness are probably caused by a
compression of the dorsal nerve of penis in the
sulcus nervi dorsalis penis. Conversely, in etiopathogenesis of an erectile dysfunction of these
patients, the vascular component can also be involved [19].
To avoid the development of a ‘dorsal nerve
compression syndrome’, bicycle rider should probably lower the nose of the saddle to decrease the
pressure against a subpubic region and replace the
hard narrow seat with a soft and wider one to
spread the pressure of the seat on a wider part
of the perineum. However, too wide seat may
put more pressure on the sciatic nerve and cause
its damage [30].
Correcting the handlebars or the height of the
saddle, tipping the nose of the saddle to produce
a more horizontal, or even downward pointing
position, and attention to the design of the saddle may be the only required precautions [22].
Also, the cyclist should take a frequent pauses
during the long-term cycling to avoid the ischemic damage of the dorsal nerve and the development of erectile dysfunction [20]. However, the
incidence of an erectile dysfunction found in
bicycle riders was not as high as might be expected [14]. The study by Taylor et al. found
no significant difference in the incidence of an
erectile dysfunction in bicycle riders vs. non-bicycle riders [13].
The ‘dorsal nerve compression syndrome’ must
be distinguished from the pudendal nerve entrapment syndrome, chronic perineal pain syndromes
of other syndromes such as the hypertrophy of
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the muscles of the pelvic floor, prostatitis, epididymitis, testicular torsion, carcinoma of the
prostate, inflammatory processes of the pelvis,
hip pain of different etiology, levator ani syndrome, coccygodynia, proctalgia fugax or traumatic urethritis with hematuria and dysuria,
posttraumatic haematoma, osteitis pubis, neurological disturbances or previous traction on the
orthopaedic table [3,11,26–29,31,32], because a
compression of the dorsal nerve of penis in the
sulcus nervi dorsalis penis could be treated conservatively, without any surgical treatment, as described previously [8,10–14].
The ‘dorsal nerve compression syndrome’ is not
the only compression syndrome occurring in the
bicycle riders. Prolonged pressure of hands of
the cyclist on the handlebars and the position of
the wrists may cause a compression neuropathy
of the deep palmar branch of the ulnar nerve in
the canal of Guyon in wrist, resulting in a numbness and tingling in the fourth and fifth finger
and/or weakness on abduction and adduction of
the fingers or adduction of the thumb [29]. The
compression of the median nerve, known as the
carpal tunnel syndrome can also occur, but rarely
[29].
The major message from our hypothesis is to
help the surgeon ascertain the potential site of origin of the Alcock’s syndrome in bicycle riders presenting with the loss of a glans sensitivity and an
erectile dysfunction and to make the diagnosis of
this syndrome easier. To evaluate our hypothesis,
the differences between the compression of a
pudendal nerve in the pudenal canal (i.e. the
pudendal or Alcock’s syndrome) vs. the compression of the dorsal nerve of penis in the sulcus nervi
dorsalis penis (i.e. the dorsal nerve compression
syndrome?) and their surgical vs. conservative
treatment should be studied in clinical trials in
future.
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nervi dorsalis penis/clitoridis: new marker of sexual dimorphism of pubis. Čes Urol 2006;1:48–54.
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