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Abstract
Objectives: Approximately one third to one half of the penis is embedded in the pelvis and can be felt
through the scrotum and in the perineum. The main arteries and nerves enter the penis through this
perineal part of the penis, which seems to represent a highly sensitive area. We investigated the hypothesis
that percutaneous perineal stimulation evokes erection in patients with neurogenic erectile dysfunction.

Methods: Percutaneous electrostimulation of the perineum (PESP) with synchronous intracorporeal
pressure (ICP) recording was performed in 28 healthy volunteers (age 36.3 6 7.4 y) and 18 patients (age
36.6 6 6.8 y) with complete neurogenic erectile dysfunction (NED). Current was delivered in a sine wave
summation fashion. Average maximal voltages and number of stimulations delivered per session were 15 to
18 volts and 15 to 25 stimulations, respectively.

Results: PESP of healthy volunteers effected an ICP increase (P , 0.0001), which returned to the basal value
upon stimulation cessation. The latent period recorded was 2.5 6 0.2 seconds. Results were reproducible on
repeated PESP in the same subject but with an increase of the latent period. Patients with NED recorded an
ICP increase that was lower (P , 0.05) and a latent period that was longer (P , 0.0001) than those of
healthy volunteers.

Conclusion: PESP effected ICP increase in the healthy volunteers and patients with NED. The ICP was
significantly higher and latent period shorter in the healthy volunteers than in the NED patients. PESP may
be of value in the treatment of patients with NED, provided that further studies are performed to reproduce
these results.
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INTRODUCTION
The majority of the penile arteries, veins, and nerves enter
or leave the penis through the perineum (1–4). The
common penile artery, after piercing the urogenital
diaphragm, gives rise to the cavernosal artery, which
enters the corpus cavernosum at the hilum of the penis
(3). The venous blood is drained from the penis by 3
systems: superficial, intermediate, and deep (1–3). The
superficial system drains into the internal saphenous vein
and the intermediate system into the periprostatic
plexus. The deep drainage system is composed of the

cavernosal and crural veins, which pass through the
hilum of the penis and drain into the pudendal vein (5).
The peripheral nerves that have a role in erectile function
comprise the thoracolumbar sympathetic, lumbosacral
parasympathetic, and lumbosacral somatic nerves (6–8).
They innervate the penis through the perineum (6,7).

The penis consists of 2 parts: an external part that lies
outside the pelvic cavity and an internal part inside the
pelvis. Approximately one third to one half of the penis is
internal (9,10). This portion of the penis can be felt
through the scrotum and in the perineum; as mentioned
above, the main arteries and nerves enter the penis
through the perineal part of the penis, and the veins leave
the penis through it. For these reasons, the perineum
behind the scrotum supposedly represents a highly
sensitive area. We hypothesized that percutaneous
stimulation of the perineum would evoke erection in
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patients with neurogenic erectile dysfunction (NED). This
hypothesis was investigated in the current study.

MATERIALS AND METHODS
Study Participants
Twenty-eight healthy male volunteers (mean [6 SD] age
36.3 6 7.4 y, range 28–46 y) were enrolled in the study;
all were married. The study also included 18 married
patients with complete NED due to multiple sclerosis
(MS). Mean age was 36.6 6 6.8 years (range 29–42 y).
Duration of erectile dysfunction (ED) was 9 to 16 years
(mean 11.6 6 2.2 y). The study participants signed
informed consents to enter the study after they had been
informed about both its purpose and its protocol.

Laboratory work including urinalysis, blood count,
and liver and kidney function tests as well as electrocar-
diography showed normal findings. The Cairo University
Faculty of Medicine Review Board and Ethics Committee
approved the study.

Methods
Percutaneous electrostimulation of the perineum (PESP)
was performed, and penile erection was evaluated by
recording the intracorporeal pressure. PESP was per-
formed by means of the same probe used in rectal
electroejaculation (11). With the study participant lying
in the lithotomy position and the scrotum elevated and
strapped to the abdomen, the penile bulb in the
perineum was palpated. The probe was applied to the
perineum in the area between the anal orifice and the
bulb of corpus spongiosum. The probe was connected to
an electrical stimulator, and current was delivered in a
sine wave summation fashion. Average maximal voltages
and number of stimulations delivered per session were 15
to 18 volts and 15 to 25 stimulations, respectively.
Stimulation above this level was uncomfortable in the
healthy volunteers and the patients with MS. The
stimulation period varied from 15 to 20 minutes each
time (mean 16.4 6 1.2 min). The intracavernosal
pressure (ICP) was measured by means of a 27-gauge
butterfly needle that was inserted into one corpus

cavernosus (CC). The needle was connected to a strain
gauge pressure transducer (Statham 230 B, Oxnard, CA).
The measurements were started 20 minutes after needle
insertion into the CC to ensure that the CC had adapted
to the inserted needle.

To test whether PESP had induced its effect through
excitation of the nerves in the perineum, lidocaine block
of these nerves was performed. Five milliliters of 2%
lidocaine were subcutaneously injected into the perine-
um, behind the penile bulb. The latter was palpated and
the lidocaine was injected 1.5 to 2 cm posterior to it and
in front of the anal orifice. PESP was performed 30
minutes after lidocaine injection and 3 hours later when
the anesthetic effect had waned, and the ICP was
measured after each PESP. On the second day, the test
was repeated using normal saline instead of lidocaine. To
ensure reproducibility of the results, the aforementioned
readings were repeated at least twice in each individual
study participant and the mean value was calculated.
Statistical analysis was performed using the paired
Student’s t test, and values were given as the mean 6

standard deviation. Significance was ascribed to P , 0.05.

RESULTS
No adverse side effects were encountered in the healthy
volunteers or the patients with MS during or after
performing the tests.

Healthy Volunteers
The ICP measured prior to PESP (basal) recorded a mean
of 7.3 6 1.2 cmH

2
O (Figure 1, Table 1). PESP using the

aforementioned parameters effected an increase of the
ICP to a mean of 94.6 6 8.5 cmH

2
O (P , 0.0001, Figure

1, Table 1). The ICP started to increase 2 to 3 seconds
(2.6 6 0.2 s) after the start of PESP. This period
represented the latent period. The ICP reached its
maximum after 26 to 40 seconds (mean 32.4 6 5.3 s).
The elevated ICP was maintained as long as PESP was
continuous. After cessation of PESP, the ICP remained
elevated for a mean period of 38.2 6 6.8 seconds (range
22–46 s), followed by return to the basal values. On
repetition of the PESP, the latent period, which is the time
from the start of PESP to the start of ICP elevation, was
progressively prolonged while the pressure elevation was
the same. With perineal electrostimulation 1 minute after
return of the ICP to the basal values, the ICP elevation
occurred after 70 to 110 seconds (mean 96.4 6 11.3).
This latent period increased to 3 to 6 minutes (mean 4.6
6 1.1 min) after the sixth to eighth repetitions of the
PESP. From the eighth repetition onward, the ICP did not
respond to PESP. These results were reproducible with no
significant difference (P . 0.05) when the tests were
repeated in an individual subject.

Patients With NED
The basal ICP did not show a significant difference from
that of the healthy volunteers (Table 1). Upon PESP, the

Figure 1. The intracavernosal pressure of a healthy
volunteer measured (a) at rest, and (b) on percutaneous
perineal electrostimulation. " ¼ electrostimulation.
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ICP recorded a mean of 53.7 6 7.4 cmH
2
O, which was

significantly lower than that of the healthy volunteers (P ,

0.05, Table 1, Figure 2). The latent period recorded a
mean of 14.6 6 2.2 seconds (range 12–18 s), which was
significantly longer (P , 0.0001) than that of the healthy
volunteers. The maximal pressure elevation occurred 38
to 66 seconds (mean 53.6 6 8.2 s) after the start of PESP.
The ICP returned to the basal value 12 to 26 seconds
(mean 18.2 6 4.8 s) after PESP cessation. PESP 1 minute
after return of the ICP to the basal value effected an ICP
increase similar to the aforementioned value after a mean
period of 56 to 93 seconds (mean 78.2 6 10.8 s).
Repetition of the PESP did not produce ICP elevation.
When in the individual study participant the aforemen-
tioned tests were repeated, the results were reproducible
with no significant difference (P . 0.05).

Results of Lidocaine Perineal Injection
PESP 30 minutes after perineal anesthetization did not
produce significant changes (P . 0.05) in the ICP.
Repetition of the test 3 hours after anesthetization, when
the anesthetic effect had waned, produced an ICP
response similar to that before anesthetization (P .

0.05). When the test was repeated using normal saline
instead of lidocaine, the results were similar to those
before saline administration.

DISCUSSION
There are various methods of inducing erection in
addition to the normal erection induced by sexual
stimulation. Yohimbine and alpha 2-adrenoreceptor
antagonists have a weak effect (12,13). Intracavernous
injection and penile implants are helpful to many patients
(14,15). However, phosphodiesterase type 5 inhibitors
have replaced most of the aforementioned modalities of
treatment of ED (16).

Erection and ejaculation could be induced by means
of electrovibration of the glans penis or rectal probe
electrostimulation (17). While various sensory stimuli
may produce erection and ejaculation in a healthy man,
glans penis or rectal probe electrostimulation may result
in peripherally mediated erection and ejaculation (18).

The penile arteries and nerves enter the penis
through the posterior part of the corporal tissue in the
perineum (10). Afferent sensory stimuli are initially
relayed from the perineum by way of the pudendal
nerve to the cerebral cortex (11). The efferent neural
fibers travel down the anterolateral column of the spinal
cord to terminate in the lower thoracic and upper lumbar
cord. Therefore, stimulation of the perineum would
supposedly stimulate the penile innervation and may
enhance the penile vascularity. The classical method of
penile electrostimulation is through the glans penis or
anal route (18). The electrostimulator is applied to the
glans penis or introduced into the anal canal through the
anal orifice. It acts by stimulating not only the
postganglionic, short adrenergic fibers to the male
reproductive tract, but also the pudendal nerve fibers. It

Table 1. Intracavernosal Pressure (ICP) Measurements of Healthy Volunteers and Neurogenic Erectile Dysfunction
Patients: Basal and During Percutaneous Electrostimulation (PES)*

ICP (cmH
2
O)

Healthy Volunteers Patients

Mean Range Mean Range

Basal 7.3 6 1.2 6–9 6.9 6 1.2� 5–8
PES 94.6 6 8.5 86–108 53.7 6 7.4z 39–68

*Values are given as the mean 6 SD.
�P . 0.05.
zP , 0.05.

Figure 2. The intracavernosal pressure of a patient with
neurogenic erectile dysfunction (a) at rest and (b) on
percutaneous perineal electrostimulation. " ¼ electrostimu-
lation.

Table 2. The Latency Period of Healthy Volunteers and
Patients With Neurogenic Erectile Dysfunction*

Latency (s)

Mean Range

Healthy volunteers 32.4 6 5.3 26–40
Patients 58.2 6 13.8� 38–73

*Values are given as the mean 6 SD.
�P , 0.05.
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may also enhance the penile vascularity through the
arteries entering the penis through the perineum. Thus
when the stimulator is applied to the perineum, it
apparently stimulates the nerves and arteries in this area.

In the current study, PESP produced significant
increases of the ICP in both the healthy volunteers and
the NED patients, with more increase in the former than
the latter. The erection in the healthy volunteers was
maintained as long as PESP was continuous and remained
for approximately 40 seconds after cessation of PESP.
These results were reproducible in the patients with NED,
but with lower values compared to the healthy volun-
teers. Lidocaine block of these nerves inhibited the
electrostimulation-induced erection, indicating that PESP
had induced its effect through excitation of the nerves in
the perineum. It remains to be determined whether
perineal electrostimulation can be used clinically to
induce erection in patients with ED.

The treatment of NED is challenging. In our
laboratory, phosphodiesterase type 5 inhibitors effect
erection in approximately 40% of these patients, using
the 5 different phosphodiesterase inhibitors at their
maximal tolerated dosages. The remaining patients
who do not respond to phosphodiesterase type 5
inhibitors may use intracavernous injections or embed-
ded penile implants (14,15). The latter methods are
invasive and have complications. NED patients do not
respond in a high percentage of instances to the vacuum
tumescence enhancement system. PESP appears to
represent a simple and noninvasive method for produc-
ing erection in patients with NED and complete lesions,
such as subjects with complete spinal cord injury in
whom the other methods fail. However, the rectal probe
electrostimulator is not practical for use in the bedroom.
A system needs to be developed that could be
miniaturized and applied to the body or implanted.

CONCLUSION
In conclusion, PESP effected ICP increase in the healthy
volunteers and patients with NED. The ICP was
significantly higher and latent period shorter in the
healthy volunteers than in the ED patients. After failure
of other modalities, PESP is suggested for possible use for
the treatment of patients with NED, provided that further
studies reproduce the current results.
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