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Background: With better designed devices and lower infection rates, satisfaction with inflatable penile
prosthesis (IPP) placement is increasingly high. However, dissatisfaction is still present and there is
disagreement regarding length and sensation changes after the IPP placement. The aim of this study was to
evaluate changes in penile length, girth and sensitivity after IPP placement.

Methods: From August 2012 to January 2013 all patients undergoing “de novo” IPP surgery were invited
to participate in this study. Eighty six patients met inclusion criteria while 62 agreed to participate in this
observational study. A week before surgery, penile length and circumference, and glans/elbow biothesiometer
readings were recorded 15 minutes after Trimix induced erection. Same measures were taken at postoperative
week 6 and month 6.

Results: Amperage from Glans biothesiometer readings showed statistically significant shorter readings
than elbow biothesiometer preoperatively, 6 weeks and 6 months after surgery (P<0.001 each). No significant
sensory difference in the glans penis after IPP was noted. However, compared to preoperative Trimix
induced erections, penile length and circumference were greater after IPP placement (P=0.04 and P=0.001,
respectively).

Conclusions: We observed statistically significant increase in penile length and girth after IPP placement

without significant changes in sensory conduction.
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Introduction decrease after radical prostatectomy (7-9). However, there

is disagreement regarding penile length change after

With better designed devices and lower infection rates, implant, either decrease, no change, or increase (9-14). This

satisfaction with inflatable penile prosthesis (IPP) placement uncertainty leads to a dilemma regarding the size of penile

for refractory erectile dysfunction (ED) is high, and prosthesis to place to achieve optimal results and how best

increasing (1-5). Even though the overall satisfaction is
high, subjective penile length reduction is still present (5,6).

It seems that there was consensus that penile length will
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to counsel patients on their expected inflated penile length.
Attempting to avoid patient’s complaints of penile
shortening after the IPP, some physicians have proposed
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a more aggressive approach to sizing the cylinder (15),
while others have proposed different penile lengthening
techniques to be performed concomitantly with the IPP
placement (16-18). Obviously, an overly aggressive approach
may lead to cylinder aneurysm or fluid loss, or S-shaped
deformity (19). On the other hand, undersized IPP will
lead to dissatisfaction. Likewise, there are case reports of
penile sensation decrease after penile implantation (6,16).
However, there was no well-designed research to further
support the decrease of penile sensation after the IPP
placement at the time of this study.

To better explore this, we carried out this observational
study to evaluate changes in penile length, girth, and
sensitivities after IPP placement.

Methods

After getting institutional ethics review board approval
(URN 2012-04), patients undergoing IPP surgery from
August 2012 to January 2013 were invited to participate.
The aim of the study was to assess changes in glans penis
sensation, erect penile length, and circumference at 6 weeks
and 6 months after IPP. Only “de novo” IPP cases were
included. Patients with Peyronie’s disease were excluded
from the study. Ninety-nine patients underwent Coloplast
IPP placement during this period, with 86 meeting
inclusion criteria while 62 agreed to participate in this
observational study.

The three-piece IPP placement was performed through
penoscrotal approach using a lateral scrotal incision under
general or regional anesthesia. The lateral incision we
created was half the size of a regular penoscrotal approach
incision to avoid excessive dissection during surgery and to
reduce discomfort after surgery when the penile prosthesis
is deflated and the penis falls down over the incision. The
length of the implanted cylinders used was exactly matched
to intracorporal measurements (10). The measurements for
penile girth, length, and sensation were repeated twice every
time to guarantee accuracy. Briefly, the length was defined
as the distance from pubic symphysis from the tip of glans.
The girth was defined as circumference along the mid-
shaft of the penis. All patients were in supine position when
the measurements were performed. All the procedures and
measurements were performed by the same expert surgeon.

Main outcome measures

A week before surgery, erect penile length and circumference,
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and glans/elbow biothesiometer (Bio-medical Instrument
CO., Newbury, OH, Figure I) readings in amperage (20) were
recorded 15 minutes after Trimix (150 mg of papaverine,
50 mcg of prostaglandin E1, and 5 mg of phentolamine in
5 mL solution) induced erection. Same measures were taken
at postoperative week 6 and month 6. All measurement data
with normal distribution were recorded as mean = standard
deviation (SD). The results were analyzed using paired two
tailed tests for paired comparisons, whereby P<0.05 was
considered statistically significant.

Results

The median patient age was 69 [66-73] years old. 82.3%
of the patients have hypertension, 41.9% of the patients
have diabetes, and 14.5% of the patients had radical
prostatectomy while 8% of the patients had external beam
radiation therapy for prostate cancer before the penile
prosthetic surgery. Amperage from glans biothesiometer
readings showed statistically significant shorter readings
than elbow biothesiometer preoperatively, 6 weeks and
6 months after surgery (15.60£1.37, 14.52+0.49, and
15.16£0.91, respectively for glans biothesiometer readings,
and 19.55+1.21, 22.10+0.48, and 17.68+0.65, respectively
for elbow biothesiometer readings, P<0.001 each).

As shown in Table 1, no significant sensory difference in
the glans penis after IPP placement was noted. However,
compared to preoperative Trimix induced erections, penile
length was statistically greater after IPP placement (P=0.01
and P=0.04, respectively). Also, compared to preoperative
Trimix induced erections, penile circumference was
statistically greater after IPP placement (P=0.0001 and
P=0.0001, respectively). Interesting, there was a slight
increase in penile circumference at 6 months after surgery
as compared to 6 weeks after surgery with statistical
difference (P=0.04).

Discussion

IPP placement, as a treatment for refractory ED, carries a
high satisfaction rate for patients and their partners (1,5).
However, dissatisfaction is still present with disagreement
regarding the length and sensation changes after the IPP
placement. It would be of great benefit if both the surgeon
and patient were being able to predict the erect penile
length prior to IPP surgery. The surgery could be better
planned if foreknowledge of the approximate cylinder
size to use was known. For patients, estimation of the
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Figure 1 Biothesiometer.

postoperative erect penile length is beneficial in matching
their realistic expectations.

In Wang’s prospective and long-term follow-up
comparison of erect penile length obtained with IPP to
that induced by intracavernosal injection, penile length was
found to be decreased after the IPP placement (10). Their
data was based on 11 of 109 patients undergoing penile
Doppler ultrasound because these were the only patients
to have what they determined to be a “full erections”.
However, not included in their study was the time from
the penile Doppler exam to IPP placement, which can have
a time correlated negative effect on intraoperative penile
length. Osterberg et a/. (13) also found that 70% of patients
who underwent IPP surgery demonstrated a decrease in
penile length (median loss 0.5£1.5 cm). Notably, only 43 %
of patients perceived this loss while some patients reported
a subjective increase in size.

In Deveci’s prospective study with 56 patients, 40 (72%)
reported a decrease in penile length, 10 (19%) reported no
change, and 6 (9%) had a slight increase. Subjective penile
length loss was found to be more common in patients
who had undergone radical prostatectomy before the IPP
surgery (32%). No statistical difference in EF (erectile
function) domain scores was noted between patients who
complained of penile length loss and those who did not;
however, patients who complained of penile length loss had
lower ITEF (The International Index of Erectile Function)
satisfaction domain and EDITS (Erectile Dysfunction
Inventory of Treatment Satisfaction Index) scores (9).

In Henry’s prospective, three-center study of 40 patients
who underwent IPP placement with one year follow-
up (11), patients were instructed to inflate the IPP daily
for 6 months and then inflate maximally for 1-2 hours
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daily for 6-12 months. Penile measurement changes were
significantly improved at 12 months as compared with
immediately postoperative and at 6 months. Out of all the
patients, 64.5% were satisfied with their length at 1 year,
and 74.2% had perceived penile length that was longer
(29%) or the same (45.2%) as compared with prior to the
surgery; 61.3% and 16.1% of the patients had increased
and unchanged satisfaction, respectively, with penile
length as compared with prior to IPP surgery. All but two
subjects (93.4%) were satisfied with the overall function and
dimensions of their IPP. In his further study with 2 years’
follow-up (12), measurement changes were improved at
24 months as compared to immediately postoperative, and
at 12 months with continued high satisfaction rate.

As described by previous studies (13,21), both preoperative
flaccid stretch penile length and pharmacologically induced
erection were appropriate measurements to utilize to set
patient’s expectations prior to penile prosthetic surgery,
even though these two studies were on two different
populations from ours. In our study, we observed significant
increments in penile length and girth after IPP placement,
providing the prosthetic surgeon with several valuable
expectations to pass on to patients: (I) penile prosthetic
surgery did not decrease penile length in our study; (II)
penile prosthetic surgery might be able to stop the process
of atrophy the patient may or may not have perceived; (I1I)
penile prosthetic surgery can maintain and actually increase
penile girth.

The dorsal nerve of the penis innervates the glans,
including the frenulum which is also innervated by a branch
of the perineal nerve. Branches of the dorsal nerve of the
penis extend through the glans ventrolaterally. Electrical
representation of glandular innervation reveals the glans
to be filled with nerve endings supporting its function as a
sensory structure (22). Prosthetic surgery is not supposed
to change the penile sensation since the surgery will not
impair the innervations of the glans, as demonstrated in
our study. In Sansalone’s study (16), 4 of his 20 subjects
complained of diminished glans sensitivity after the IPP
placement. However, their study subjects were a group of
patients who had Peyronie’s disease, refractory ED, and
severe penile shortening undergoing IPP placement when a
concomitant penile lengthening with circumferential graft
was performed.

There are several limitations of this study. One
concentration of Trimix is unlikely to provide full erections
for accurate measurement for every patient. Also, the
follow-up of our study was relatively short which might not
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Table 1 Values of penile length, girth, and sensation before and after IPP

Xie et al. Length, girth, and sensation change after IPP

Item Mean 95% ClI Median IQR P
Glans sensation (amp)
Pre 15.6 14.2-17 11.5 8,22
6 weeks 14.5 14-151 13.5 12,16.5 0.46
6 months 15.1 14.2-16 13 10, 20 0.72
Comparisons between 6 weeks and 6 months 0.55
Erect penile length (cm)
Pre 5 4.8-5.1 5 4,6
6 weeks 5.3 5.2-5.4 6 5,6 0.008
6 months 5.2 5.1-5.3 5 5,6 0.042
Comparisons between 6 weeks and 6 months 0.289
Erect penile circumference (cm)
Pre 4.4 4.3-4.5 4 4,5
6 weeks 4.7 4.6-4.8 5 4,5 0.0001
6 months 4.9 4.8-5 5 4.75,5 0.0001
Comparisons between 6 weeks and 6 months 0.04

IPP, inflatable penile prosthesis; Pre, preoperative; 6 weeks, 6 weeks postoperatively; 6 months, 6 months postoperatively.

reflect the final changes of parameters from the surgery.
Future study to obtain greater case number to investigate
potential association of co-morbidities and prostate cancer
treatment with postoperative changes on the penile length,
girth, and sensation changes could be very valuable.

Conclusions

We observed statistically significant increase in penile
length and girth after IPP placement without significant
changes in sensory conduction.
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