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ABSTRACT
Objective: To evaluate the change in penile size r bilateral nerve sparing retropubic radical prostatectomy (BNSRRP) and
possible effect of Tadalafil.
Materials and Methods: A total of 65 patients underwent BNSRRP and they were evaluated prospectively for a whole
year of follow-up . The patients were randomized to control without rehabilitation (Group 1) or Tadalafil rehabilitation
group (Group 2). The patients were evaluated at months 3, 6 and 12 postoperatively for erectile function, penile measurements (flaccid penile length, penile length at maximum erection, penile circumference at flaccid status, and penile
circumference at maximum erection), penile abnormalities and general health status. Statistical analysis was performed
by Chi-Square test and significance was defined as p value < 0.05.
Results: In Group 1 there was significant decrease in penile measurements at month 3 compared to preoperative measurements. There was decrease in all parameters at month 6 compared to month 3 but only the decrease in penile length at
maximum erection was significant. There were no significant differences between postoperative months 6 and 12 for all
measurements. In Group 2 there was a tendency to decrease in all measurements at month 3 compared to baseline. There
was no significant difference for penile measurements between postoperative 3rd and 6th months and between 6th month
and the first year.
Conclusion: Although further large sampled trials are needed to describe the possible positive effect of tadalafil or other
PDE5-I’s on penile size after BNSRRP, tadalafil rehabilitation is effective in preserving penile size especially in the early
postoperative period after BNSRRP.
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INTRODUCTION
In recent years especially with the advent
of serum prostate specific antigen (PSA) prostate
cancer has been frequently detected in relatively
young men (1). Besides other treatment modalities radical prostatectomy (RP) is generally used
for patients with clinically localized prostate cancer (2). The goal of the surgical intervention is to
eradicate the disease with minimal possible morbidity. Erectile dysfunction (ED) and urinary incontinence are the two main potential problems

that may adversely affect the patients’ quality of
life postoperatively (3).
In different series ED was reported in 1484% of the men who underwent RP (4-6). Men
suffering from postoperative ED may also complain from loss of penile length (7). Additionally
some patients without postoperative ED may not
have desirable sexual intercourse because of penile shortening (8). Some studies in the literature
prospectively tested the use of phosphodiesterase
5 inhibitors (PDE5-I) and their potential effect on
postoperative erectile function after RP (9,10).
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Few trials studied the possible effect of PDE5-I’s
specifically on penile length in the postoperative
period (8).
In this prospective study we aimed to evaluate the change in penile size after bilateral nerve
sparing retropubic radical prostatectomy (BNSRRP) and possible effect of tadalafil treatment in a
relatively young population with prostate cancer.
We hypothesized that presence of postoperative
ED and the protocol of postoperative tadalafil administration as rehabilitation therapy might affect
the penile length.
MATERIALS AND METHODS
Between October 2006 and February 2008,
85 patients with full preoperative potency underwent BNSRRP in our institution. Data of 65 of
these patients were evaluated in this prospective
trial and flow chart for the patient enrollment is
summarized in Figure-1. Inclusion criteria were as
follows: age < 65 years, preoperative full potency,
no history of penile plaques or previous penile surgery, clinical stage T1c or lower, PSA < 10ng/mL
and a biopsy Gleason score < 8. All patients were
preoperatively evaluated by International Index of
Erectile Function (IIEF-EF) and Sexual Encounter

Profile (SEP) diary questions 2 and 3 to determine
the erectile function status of the patient. All patients had preoperative IIEF-EF scores > 25 and
answered SEP questions 2-3 ‘yes’. General health
status was questioned on co-morbidities involving
hyperlipidemia, diabetes and hypertension. Also
all patients were evaluated for metabolic syndrome
based on the guidelines from the 2001 National
Cholesterol Education Program Adult Treatment
Panel (ATP III) (11). Physical examination and
penile ultrasound scan were performed preoperatively to detect any penile plaque or abnormality.
Penile length and circumference were measured
both in flaccid and at maximum erection with a paper ruler as reported by Munding et al. (12), by a
single physician. Penile length was measured from
the tip of the glans to the pubopenile skin junction; penile circumference was measured at the
most distal part of the shaft, just proximal to the
glans penis. Measurements were repeated twice
to optimize the reliability of the results obtained.
To obtain maximum erection, 30 mg of papaverine
was injected to each corpus cavernosa and patients
were required to do manual genital stimulation.
All patients underwent BNSRRP by the
technique previously described by Montorsi et al.
(6) that is famous for permitting efficient dissec-

Figure 1 - Flow chart for the inclusion of the patients.
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tion of the neurovascular bundles at the level of
the membranous urethra and prostate apex, which
significantly reduces the risk of cavernous nerve
injury. The urethral catheter was removed 14-20
days after the surgery and the patients were encouraged to attempt sexual intercourse 1 week
after the catheter removal. The patients were randomized to two groups; no use of tadalafil (Group
1) and 3 days/week tadalafil (20mg/day) protocols
(Group 2) on the day of surgery. For randomization NCSS (Number Cruncher Statistical System)
2007 program was used. Patients in Group 1 and
Group 2 received the protocols for 6 months following the removal of urethral catheter.
The patients were evaluated at months 3, 6
and 12 following the surgery for erectile function,
penile measurements, penile abnormalities and
general health status with the same protocol used
preoperatively. Penile size measurements were
performed blindly by the same physician preoperatively and postoperatively. None of the patients
received any adjuvant or neoadjuvant treatment
for prostate cancer.
Statistical evaluations were performed
with Chi-Square test. Two-sided tests with significance at 0.05 were used. An independent sample
t test was used to evaluate differences in penile
measurements and erectile function between the
pre and postoperative periods. All patients signed
a written informed consent before the randomization in the study.
RESULTS
Patients mean age was 57.2 years old (50
to 65 years old). Mean preoperative PSA was 6,
1ng/mL (3.6-9.6ng/mL). Prostate biopsy Gleason
score was < 6 in 14 patients, 6 in 56 patients and
7 in the remaining 35 patients. The three groups
did not show statistical differences in preoperative
factors regarding to age, PSA, IIEF-EF, hypertension, Diabetes Mellitus, hyperlipidemia and metabolic syndromes, and the values are summarized
in Table-1.
The two groups did not show significant
difference for the preoperative measurements.
The average of pre-operative and postoperative

(months 3, 6 and 12) penile measurements for
both groups are shown in Figure-2. Individual penile measurements average changes for the same
time periods is demonstrated in Table-2.
In Group 1 there was significant decrease
in penile length and circumference measurements
in both flaccid state and at maximum erection at
month 3 compared to preoperative measurements
(p < 0.05). Also there was a decrease in all parameters at month 6 compared to month 3 but the
only statistically significant decrease was in penile length at maximum erection (p < 0.05). No
statistical differences were noted between postoperative month 6 and 12 for all measurements (p >
0.05).
In Group 2 there was a tendency to decrease in all measurements at month 3 compared
to baseline but this decrease was not statistically
significant. Also there was no statistically significant difference for any of the penile measurements between postoperative 3rd and 6th months
as well as between postoperative 6th month and
the first year.
The comparison of the means of individual differences for penile measurements in both
groups, which were performed to omit the effect
of some outliers, revealed similar results with the
comparison of means of each group.
Concerning erectile function status, 24
patients (72.7%) in Group 1 and 25 in Group 2
(78.1%) were found to have IIEF-EF > 25 at the
end of 1 year follow-up. In patients with a postoperative IIEF-EF score > 25, the mean of individual
changes of penile measurements at both flaccid
status and maximum erection, between the preoperative and postoperative first year, were compared for both groups. There was no significant
difference in these parameters. Although there
was a prominent tendency of decrease in penile
measurements for patients in both groups with a
postoperative IIEF-EF score < 25, statistical significance could not be tested due to the low number of patients. The number of patients for each
group in each time period for erectile function
status is given in Table-3. During the follow-up 2
patients in Group 1 developed penile plaque that
were also detected by ultrasound scan.
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Table1 - Preoperative data of both groups.

Table 1 - Preoperative data of both groups.

Parameter

Group 1 (n = 33)

Group 2 (n = 32)

Age (year)

58.1

56.2

PSA (ng/mL)

5.8

6.3

IIEF

26.5

26.2

Hypertension (n)

12

14

Hyperlipidemia (n)

6

4

Diabetes mellitus (n)

4

5

Metabolic syndrome (n)

6

5

DISCUSSION
Potential pathophysiology of ED that may
occur after RP has been widely discussed in several studies (13-15) and there are studies evaluating the penile length changes after RP (7,12,16).
The mechanism responsible for the reduction in
penile length after RP has not been elucidated.
Ciancio and Kim reported that 41% of patients
with ED after RP had penile fibrotic changes (17).
McCullough and Lepor speculated that the loss of
penile size in impotent patients after nerve sparing
RRP was due to postoperative denervation atrophy
and/or fibrosis of the corpora cavernosa smooth
muscle (18). Iacono et al. evaluated histomorphological alterations in cavernous smooth muscle and
collagen content after radical prostatectomy. Similarly to other studies, they concluded that progressive fibrosis in the corpora cavernosa after radical
prostatectomy resulted from denervation and/or an
ischemic process (19). Several human and animal
studies support the hypothesis of maintaining adequate penile oxygenation by preserving neurovascular bundles and thus erectile function, may
play an important role in preventing irreversible
penile fibrotic changes (8,14,15). User et al. performed a study on postpubertal rats and grouped
them according to bilateral or unilateral cavernous nerve transection versus a sham operation
(14). They suggested the hypothesis that bilateral
injury to the cavernous nerves may induce significant apoptosis of smooth muscle cells particularly
in the subtunical area which causes penile fibrosis
and abnormality of the veno-occlusive mechanism

P value

P > 0.05

of the corpus cavernosum. Leungwattanakij et al.
showed that cavernosal neurotomy was associated with an up regulation of fibrogenic cytokines
and collagenization of the corporoa smooth muscle in animal model (15). In many studies it has
been postulated that a chronic absence of postoperative erections might lead to cavernosal hypoxia
(7,12,16). Finally, significant tissue damage and
increased corpora fibrosis occur and may cause
postoperative shortening of the penis.
Schwarts et al. found an association between early use of high doses of sildenafil after RP
and preservation of smooth muscle content within human corpus cavernosum (20). Bianco et al.
speculated that the surgeon plays the most important role in determining the patients’ postoperative
outcome (21).
In our trial, operations were performed by
two high volume surgeons. The mean preoperative
flaccid penile dimensions in our series were similar to those reported before (16,22). Although the
mechanisms were not well understood it’s clear
that a decrease in penile length may occur after
RP. Our outcomes for both groups were similar to
past trials suggesting a decrease in penile length
postoperatively (7,12,16). Briganti et al. found
no difference in penile size between pre and postoperative measurements with the use of full dose
PDE5-I on demand (8). We found a significant decrease in all penile measurements in control patients (not using Tadalafil) at 3rd postoperative
month when compared with preoperative measurements (p = 0.001). There was also a significant decrease in penile length measured at maxi-
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Figure 2 - The means and standard deviations (SD) of penile measurements preoperatively and at months 3, 6 and 12 postoperatively
for both groups.

a - Flaccid penile length (cm).

b - Penile length at maximum erection (cm).

c - Penile circumference at flaccid status (cm).

d - Penile circumference at maximum erection (cm).
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Table 2 – follow-up of changes of penile measurements (mean) of groups 1 and 2

Table 2 - Follow-up of changes of penile measurements (mean) of groups 1 and 2

Group 1 (Mean)

Group 2 (Mean)

0-3 Months

0.8*

0.5

3-6 Months

0.3

0.2

6-12 Months

0.1

0.1

0-3 Months

0.9*

0.6

3-6 Months

0.7*

0.4

6-12 Months

0.2

0.1

0-3 Months

0.5*

0.3

3-6 Months

0.2

0.1

6-12 Months

0.1

0.1

0-3 Months

0.4*

0.3

3-6 Months

0.1

0.1

6-12 Months

0.1

0.1

Change in flaccid penile length (cm)

Change in penile length at maximum erection (cm)

Change in penile circumference at flaccid status (cm)

Change in penile circumference at maximum erection
(cm)

* mean p < 0.05

* mean
p < 0.05
mum
erection
at 6 months compared to 3 months
postop for the first group. In patients who used
Tadalafil regularly as a rehabilitation protocol in
Group 2, there was no statistically significant penile shortening at 3 months postop when compared
to preoperative measures (p = 0.07). Regular use
of Tadalafil revealed similar results as Briganti’s
stduy (8). Despite the limited number of patients in
our series, we believe that early use of Tadalafil as
a rehabilitation therapy may have positive effects
on penile length after RP.
Although Savoie et al. (16) reported penile
shortening in 68% of their patients following RP;
they concluded that there was no difference between patients with or without postoperative ED in
terms of penile measurements. However Briganti
et al. showed that postoperative preservation of
erectile function is positively correlated with the
maintenance of penile length following BNSRRP
(8). Likewise to their results our patients who had

an IIEF-EF score > 25, had preservation of penile
size following surgery. However, we could not
verify meaningful results in patients with IEFEF score < 25 postoperatively, probably due to
the low number of patients. Therefore, we can not
conclude an association between preservation of
postoperative erectile function and penile length.
There is a lack of consensus on penile measurements and the use of PDE5-I’s following RP
and presence (unilateral or bilateral) or absence of
nerve sparing surgery and the type of protocol of
PDE5-I (on demand/or no use vs. rehabilitation).
Although we did not evaluate the effect of nerve
sparing surgery on penile measurements, we compared pre and postoperative penile measurements
in both ‘penile rehabilitation’ and ‘control’ groups.
Sildenafil has been previously shown to
be associated with maintenance of postoperative
penile structures in patients undergoing RP (20).
However it was reported in a recent study that
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Table 3. Erectile function status of patients in both groups.

Table 3 - Erectile function status of patients in both groups.
IIEF

Group1 (n=33)
Month 3

6 – 10

Month 0
(baseline)
-•

11 – 16

-•

5

5

4•

17 - 25

-•

9

8

9•

26 - 30
SEP 2
Yes
No
SEP 3
Yes
No

33†

19

19

19†

33
-

22
11

22
11

21
12

33
-

23
10

22
11

22
11

Month 6

Month 12

1

-

-•

IIEF

Month 6

Month 12

-

1

1•

Group 2 (n=32)
Month 3

6-10

Month 0
(baseline)
-•

11-16

-•

3

4

3•

17-25

-•

7

7

8•

32†

21

21

21†

32
-

23
9

23
9

24
8

32
-

25
7

26
6

26
6

26-30
SEP 2
Yes
No
SEP 3
Yes
No

• = Although there was a prominent tendency of decrease in penile measurements for patients in both groups with a postoperative
• = Although
was a prominent
in penile
measurements
patients
in both groups
IIEF-EF
score <there
25, statistical
significancetendency
could not of
be decrease
demonstrated
probably
due to the lowfor
number
of patients.
a postoperative
IIEF-EF score
< 25,
statistical
significance
could difference
not be demonstrated
probably
due
to of pe†with
= In patients
with a postoperative
IIEF-EF
score
> 25, there
was no significant
in the means of
individual
changes
themeasurements
low numberatofboth
patients.
nile
flaccid status and maximum erection, between the preoperative and postoperative 1st year for both groups.

† =duration
In patients
a postoperative
IIEF-EF
score > 25, there
was no significant
difference
in therehabilitation’
means of
the
ofwith
action
of sildenafil
and vardenafil
operatively
underwent
‘Tadalafil
or
individual
changes
of
penile
measurements
at
both
flaccid
status
and
maximu
m
erection,
between
the duration of
is about 4 hours, whereas Tadalafil
action
is
ap‘no
rehabilitation-control’
groups.
The
preoperative and postoperative 1st year for both groups.
proximately 36 hours, and the overall safety of the
action of Tadalafil which is 36 hours provided a
treatment is good (23). In another study by DogPDE5 inhibition in the rehabilitation group.
grell S (24) it was concluded that Tadalafil is simiPreservation of penile size in a man with
larly effective as Sildenafil in the treatment of ED
ED may be crucial to be potential candidates for peand in comparison studies; Tadalafil is preferred to
nile implantation. In addition, we question whether
Sildenafil (50/100mg) by men with ED, possibly
ED may be the result of decreased self-esteem due
because of its longer duration of action.
to shortened penile size following surgery.
Our study represents a prospective study
We observed a significant decrease in all
including relatively young and preoperatively popenile measurements of the control patients in the
tent patients who underwent BNSRRP and postearly postoperative period (3rd month) when com-
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pared to baseline. However, this decrease was not
statistically significant when early and late postoperative penile measurements were compared.
There was no significant decrease in both early
and late postoperative measurements when compared to preoperative penile length measurements
in the rehabilitation group. These findings can
also be interpreted as, postoperative Tadalafil penile rehabilitation as effective therapy in the early
postoperative period, decreasing the rate of penile length shortening in patients undergoing BNSRRP in the first postoperative year.
Despite our findings, the study is limited
by a relatively small sample size and there is no
evaluation regarding the effect of nerve sparing
(unilateral vs. bilateral) surgical technique. Although all patients were encouraged to have sexual intercourse after the removal of the urethral
catheter, not all men were motivated do to so after
surgery.

4.

5.

6.

7.

8.

CONCLUSIONS
Tadalafil penile rehabilitation is an effective therapy in preserving penile size especially
in the early postoperative period after BNSRRP.
Future clinical trials with larger population of patients may better define the possible positive effects of PDE5-I’s on penile size after BNSRRP,
including Tadalafil.
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EDITORIAL COMMENT
The study is very interesting. From this
experiment, there are many important points for
achievement of proper quality of life for men who
underwent retropubic radical prostatectomy and
prevention of post operative ED and loss of penile
length:
The role of rehabilitation therapy by
tadalafil early after BNSRP and its possible effect
on the penile size and erectile function, could be
due to the superiority of tadalafil over sildenafil

and vardenafil by its longer duration (36 hours)
and its overall safety of the treatment.
The patients were encouraged to perform
sexual intercourse 1 week after catheter removal.
This early performance might prevent cavernosal
hypoxia.
Although the study did not evaluate the
effect of surgical technique on penile measurements, the surgeon’s skill is a major factor. The
bilateral nerve sparing radical retropubic pros-
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tatectomy and the efficient dissection of the
membranous urethra and prostatic apex reduce

significant risk of cavernous nerve injury which
prevents penile fibrotic changes.

Dr. Olfat El-Sibai
Professor and Chairman
Deptartment of Surgery
Faculty of Medicine
Menoufia University
Shebin El-Kom, Egypt
Dr. Ali A. Shafik
Professor of Surgery
Cairo University
President of Mediterranean Society of Coloproctology (Rome)
E-mail: shafik@ahmedshafik.com

EDITORIAL COMMENT
The microarchitecture of erectile tissue is
closely related to erectile function (1-3). As previously assumed (4), the microstructural alterations
inside the corpus cavernosum are likely to have an
impact on its function becoming the cause, or at
least a concomitant cause, of erectile deficiency. In
patients who underwent radical prostatectomy, the
quantitative and qualitative decrease in elastic fibers
and smooth muscle fibers, along with a progressive
increase in collagen fibers deposition, leads the corpus cavernosum to a fibrotic tissue (5). Similar microstructural alterations of the erectile tissue had already been detected by other authors in patients with
severe arterial insufficiency (6).
This phenomenon may affect not only the
quality of erection of the operated patients but also the
next options of treatment of the erectile deficiency.
The administration of Sildenafil soon after radical prostatectomy appears to exert an antifibrotic effect in the corpora cavernosa of prostate cancer patients with a consequent recovery of
erectile function (7).
The fibrotic process following a radical
prostatectomy (5) could be the cause of a chang-

ing in the corpora cavernosa structure, with their
retraction and a consequent shortening in penile
lenght.
The authors concluded that the well-timed
assumption of tadalafil in patient underwent radical prostatectomy, could inhibit, as it has been
shown with the post-operative administration of
sildenafil (7), the fibrotic process, avoiding the
corpora cavernosa retraction, the conseguent penile shortening leading to a significant improvement in the recovery of erectile function.
Lately, the use of a new natural compound
(Tradamix®) containing potent antioxidant (8-10)
is giving encouraging good result (data not published) on the prevention of the corpora cavernosa
fibrosis in patients that underwent RP and in the
treatment of Peyronie’s disease.
In the treatment of mild, moderate ED
and of the degenerative, dysfunctional process of
the corpora cavernosa, the assumption of natural
compound shows clear advantages compared to
the several side effects and the many pharmacological incompatibilities observed with the use of
5PDE inhibitors (11).
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