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ABSTRACT

Purpose: We performed a retrospective study to analyze the effectiveness of implantable penile prostheses in the treatment
of erectile dysfunction.

Materials and Methods: This study included 249 patients who received implants between 2001 and 2008. A total of 139
patients who underwent penile prosthesis implantation were interviewed.

Results: Approximately half of patients had previously used oral drugs before implantation of the prosthesis. About 45%
had diabetes, 25.9% had previously undergone radical prostatectomy (RP), and 64% had hypertension. Exchange was
performed in 5.7% for fracture, inadequate size, or extrusion. A total of 24.5% of men had immediate postoperative pain,
7.9% had local infection, and 8.6% had other complications. Patients who had previously undergone RP were 3.2 times
more likely to experience a postoperative complication than patients who had not (p = 0.061). Eighty-nine (64%) patients
returned to having sex as they had before being diagnosed with ED. Ninety-two of the men (66.2%) had sexual intercourse
one to two times per week. One hundred twenty patients (86.3%) rated their level of satisfaction as good, excellent or very
good, which was similar to the percentage of partners. The mean follow-up was 40 months.

Conclusion: Higher rates of postoperative infections and mechanical problems with the implant were found in this study
as compared to other studies, which was probably associated with the relative lack of experience of the trainees who were
performing the surgeries. Patients with a history of RP or diabetes mellitus prior to implantation were at higher risk of
postoperative complications.
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INTRODUCTION other two options fail or cannot be used, is the use

of implantable penile prostheses (1). It is a definitive

Currently, there are three options that are treatment for ED in most cases.

frequently used to treat erectile dysfunction (ED). In patients with hypertension, PDE-5 inhibi-
The first is the use of oral drugs, especially phospho- tors are very effective and tolerable, but when there are
diesterase-5 (PDE-5) inhibitors. These drugs are easy failures in this treatment the best option remains the
to use and widely accepted. The second option is the implantation of penile prosthesis. In patients undergo-
intra-cavernous injection (IC) of vasoactive drugs. ing hemodialysis, or who have recurrence of prostate
The third option, which is most often used when the cancer after radiation therapy and are undergoing
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surgery, with poor response to oral medications, the
prosthesis is a good treatment option (2-4).

The contemporary history of implants of
prostheses began in the 1970s. With the technical
improvement of the prosthesis, there was a marked
decrease in the number of complications and revision
surgeries that patients experienced, thereby increas-
ing the popularity and use of this therapeutic option
(5,6). Today, there are over 30,000 penile prostheses
implanted per year, with most of these surgeries being
performed in North America (4).

Although the implantation of penile prosthe-
ses is fairly common, our knowledge about patients’
psychological and personal aspects experiences are
limited (7,8).

The main goals of this study were to examine
the effectiveness of implantable penile prostheses, the
complications associated with this surgery, and its ac-
ceptance by patients who were treated at an academic
institution, as well as to compare these results with
data available in the literature.

MATERIALS AND METHODS

This was a retrospective study of 249 patients
who underwent surgery for the implantation of penile
prostheses between 1998 and 2009 at an academic in-
stitution: the University of Sao Paulo Medical School
in Brazil.

The criteria for inclusion in the study were
erectile dysfunction (ER) that was refractory to treat-
ment with oral medications or IC injections, present
within normal examinations range in the preoperative
period, both on the biochemical and cardiovascular as-
sessments which was confirmed prior to implantation
of the prosthesis. The demographics and the follow-up
data were taken from electronic medical records of
the division of urology.

The urology residents at our institution complete
a three-month rotation in sexual dysfunction during their
training. The mean number of surgeries performed
during each rotation was 21 surgeries per trainee.
Thus, in this study, the surgeries were performed by
different residents during the course of the study.

These patients were implanted inflatable
prosthesis fittings and three volumes. In the vast
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majority, 137 patients had the implant prosthesis fit-
tings for having a lower cost and being performed in
a public hospital. There was the implantation of two
inflatable prostheses that were received as a donation
for demonstrative surgery. The mark of a malleable
prosthesis was variation; they depended on purchases
based on a price found at the time of purchase.

The patients received a single dose of an-
tibiotics (500 mg of ciprofloxacin) on the day of
surgery. In the operating room, the surgical site was
carefully prepped and draped in a sterile fashion.
Local or regional anesthesia was used most often,
but, if necessary, general anesthesia was used. In the
postoperative period, patients had a urethral catheter
left in for bladder drainage for 24 hours and were
given additional doses of ciprofloxacin for antibiotic
coverage.

The technique used to implant the cylinders of
the prosthesis was similar in all cases. The stents were
placed after expansion of the corpus cavernosum,
careful size measurement, and thorough irrigation of
the operative field with saline solution containing 80
mg of gentamycin. The corpus cavernosum was closed
with 3-0 Vicryl sutures in most cases. In other patients,
a wire is used for closure, which was not absorbable.
The mean surgical time was 2 hours. Teaching urolo-
gists with more experience in placing implants were
present during all surgeries. Patients were discharged
from the hospital the day after surgery, after removal
of the urethral catheter, and were counseled to take
seven days of oral antibiotics after discharge.

Patients were given recommendations re-
garding postoperative care, the resumption of sexual
activity, and return appointments for outpatient fol-
low-up.

We contacted all patients who underwent
implantation of prosthesis between January 1998 and
May 2009, a total of 249 patients. Of this number, 139
patients agreed to be interviewed personally about
their experience with the surgery. They were asked
questions regarding the immediate postoperative
period (i.e., whether or not they experienced pain,
infection, or other local complications) as well as
questions regarding the use of the prosthesis during
sexual activity (i.e., time to resumption of sexual ac-
tivity, whether sex was normal or not the same after
prosthesis implantation, their use of lubricants, and
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the frequency of their sexual activity). We also ana-
lyzed the complications (wound dehiscence, urinary
problems, or local secretions) that occurred both in
the immediate postoperative period and at a later time.
Patients’ personal satisfaction with the prosthesis, as
well as the satisfaction of their partner, was queried,
and patients were asked whether or not they would
choose to undergo the surgery again.

We used the chi-square test to examine the
relationship between postoperative complications
and various clinical and demographic characteristics.
Unconditional logistic regression models were used to
examine the association between these characteristics
and patients’ risk of postoperative complications and
calculated odds ratios and 95% confidence intervals.
Statistical analyses were performed using SPSS 12.0
(SPSS Inc., Chicago, IL, USA) for Windows and
significance was set as p < 0.05.

RESULTS

We included 139 patients who underwent
prosthesis implantation in our study. An additional

110 patients who underwent surgery during the same
time period failed to contact. The mean follow-up
time of included patients was 40 months (range: 7
to 139 months). The median follow-up time was 35
months.

The median age of included patients was 63
years. One hundred and sixty-eight (92.1%) patients
were white. The level of schooling was the same: il-
literate 1 (0.7%); elementary in 22 (15.8%); middle
school 54 (38.8%), medium full 15 (10.8%) high
school 4 (2.9%); undefined 43 (30.9%).

Of these patients, 18 (13%) had no fixed
partner. Seventy-three patients (52.5%) had used
oral medication for ED before surgery, and forty-four
(31.7%) had used IC injections.

Regarding medical comorbidities, 63 patients
(45.3%) reported diabetes mellitus. Thirty-six patients
(25.9%) had previously undergone radical prostatec-
tomy (RP) for prostate cancer and had PSA values
that indicated that they had non-recurrent disease.
Eighty-nine patients (64.0%) had hypertension. Thirty
patients (21.5%) patients had cardiovascular disease.
Five patients (3.6%) had spine or spinal cord pathol-
ogy. These data are shown in Table-1.

Table 1 — Demographic data of 139 patients undergoing penile prosthesis implantation surgery.

Age (years) - mean = standard deviation, range
White race
Schooling

Illiterate

Basic incomplete

Basic completed

Middle completed

Superior completed

Not defined
Partner marriage
Previous use of oral medications
Previous use of intra-cavernous injections
Diabetes mellitus
Previous radical prostatectomy
Hypertension
Cardiovascular disease
Spine/spinal cord pathology
Peyronie’s disease

62.68 +9.96, 34-83
128 (92.1%)

1 (0.7%)
22 (15.8%)
54 (38.8%)
15 (10.8%)

4(2.9%)
43 (30.9%)

121 (87.1%)
73 (52.5%)
45 (32.4%)
63 (45.3%)
36 (25.9%)
89 (64.0%)
30 (21.6%)

5(3.6%)
9 (6.5%)
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Table 2 — Immediate and long-term complications of 139 patients who underwent penile prosthesis implantation sur-

gery.

Postoperative pain
Infection in the immediate postoperative period
Various other complications*
Fracture of the prosthesis
Withdrawal/exchange of prosthesis
Withdrawal due to ineffectiveness
Exchange due to fracture
Exchange due to size inadequacy
Exchange due to cylinder extrusion

34 (24.5%)
11 (7.9%)
12 (8.6%)
5(3.6%)
12 (8.6%)
4(2.9%)
2 (1.4%)
4(2.9%)
2 (1.4%)

*Wound dehiscence, voiding difficulty, local secretions without infection.

Of the 139 patients interviewed, only 2 had
inflatable prostheses placed in three volumes, because
this is a prosthesis of high cost, only the placements
were made in those patients who received these
implants as a gift from supplier, to perform a surgi-
cal demonstration. In terms of late complications,
12 (8.6%) patients had to undergo revision surgery,
of whom, 4 (2.9%) had the prosthesis removed due
to inefficacy and 8 (5.7%) had their prostheses ex-
changed. Of the eight patients requiring the exchange
of prostheses, two (1.4%) required an exchange of
prosthesis due to fracture, four (2.9%) due to inad-
equate size, and two (1.4%) patients had to undergo
prosthesis exchange due to extrusion of the cylinder.
In presenting extrusion, when the placement of new
indentures was made to strengthen local Dacron, we
found three (2.2%) patients who had experienced
prosthetic fracture without knowledge of the problem
and had normal sexual function.

In the immediate postoperative period, 34
(24.5%) patients reported having pain, 11 (7.9%) had
local infections and 12 (8.6%) had other complica-
tions (wound dehiscence, difficulty voiding, or local
secretions without infection), as shown in Table-2.

The results of the univariate analysis of the
relationship between postoperative complications and
patient characteristics, previous medication use, and
medical comorbidities are shown in Table-3.

Based on Table-3, it can be observed that
none of the variables analyzed were statistically
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significantly associated with risk of postoperative
complications (P > 0.05). However, a marginally
significant association was observed between his-
tory of RP and post-operative complications (P =
0.061). Patients who had previously undergone
RP had a 3.2 times higher risk of complications
than patients who had not undergone RP. Despite
the fact that we found no statistically significant
associations between risk of complications and
the patient characteristics listed in Table-3 on uni-
variate analysis, we created a multivariate model
that included all variables with P <0.20 to further
investigate the association between these variables
and postoperative complications.

We included age, diabetes, and history of
RP in the multivariate model. We found that that age
was not independently associated with postoperative
complications (P = 0.483), but that prior history of
RP was significant (P = 0.029) and prior history of
diabetes was marginally significant (P = 0.072) as-
sociated with postoperative complications. Despite
the marginally significant association between dia-
betes and postoperative complications, it was kept
in the model because when it was removed, history
of RP was no longer significantly associated with
postoperative complications. In other words, RP was
independently associated with postoperative compli-
cations only when the model was adjusted for diabetes
status. The risk of postoperative complications among
patients with prior RP was 3.3 times higher than that
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Table 3 — Distribution of postoperative complications based on clinical characteristics of patients undergoing surgery for
implantation of a penile prosthesis.

Postoperative Complications

Yes No Odds Ratio 95% CI p Value
(N=12) (N=127)
Age (years) 1.048 [0.979; 1.121] 0.179
Mean + SD 66.5+7.5 62.5+10.1
Range 55-80 34-83
White race 0.264
No 2 (16.7%) 9 (7.2%) 2.578 [0.489;13.595]
Yes 10 (83.3%) 116 (92.8%)
PDE-5 inhibitors 0.337
Yes 8 (66.7%) 65 (52.0%) 1.846 [0.529;6.447]
No 4 (33.3%) 60 (48.0%)
IC injections 0.970
Yes 4(33.3)% 41 (32.8%) 1.024 [0.291;3.600]
No 8 (66.7%) 84 (67.2%)
Diabetes mellitus 8 (66.7%) 55 (44.0%) 2.545 [0.728;8.894] 0.143
4 (33.3%) 70 (56.0%)
Yes
No
RP 0.061
Yes 6 (50.0%) 30(24.0%) 3.167 [0.950;10.553]
No 6 (50.0%) 95 (76.0%)
Hypertension 0.897
Yes 8 (66.7%) 81 (64.8%) 1.086 [0.310;3.811]
No 4 (33.3%) 44 (35.2)%
CVD 0.648
Yes 2 (16.7%) 28 (22.4%) 0.693 [0.143;3.348]
No 10 (83.3%) 97 (77.6%)

CVD = cardiovascular disease; IC = intra-cavernous injection, RP = radical prostatectomy.

observed among patients without prior RP (95% CI

=1.150, 14.390, P = 0.029).

Of the 139 patients studied, the median time

to return to sexual activity was 6 weeks (range: 1 to
20 weeks). Eighty-nine (64%) patients returned to
having sex as they had previously, that is, restored to
anumber of sexual intercourses per week in numbers
equal to or greater than they had before submitting the
framework of ED, which led them to do the surgery,
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where as sixty-eight (48.9%) used lubricants. Ninety-
two patients (66.2%) had a sexual frequency of one to
two times per week. Regarding personal satisfaction
for the results obtained after the implantation of the
prosthesis, 120 patients (86.3%) rated their level of
satisfaction as good, excellent, or very good. Patients’
partners had similar levels of satisfaction (83.4%
rated their level of satisfaction as good, very good,
or excellent). These data are shown in Table-4.
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Table 4 — Sexual function and satisfaction after surgery among 139 patients who underwent implantation of a penile

prosthesis.

Mean time to return to sex
Range
Normal sex
Use of a lubricant
Weekly frequency of sexual activity
<1 time
> 4 times
1 to 2 times
3 to 4 times
Patient satisfaction with the prosthesis
Sexual partners’ satisfaction with the prosthesis*
Would undergo the surgery again

6.0 weeks
1 -20 weeks

89 (64.0%)

68 (48.9%)

26 (18.7%)
1(0.7%)
92 (66.2%)
20 (14.4%)
120 (86.3%)
101 (83.5%)
123 (88.5%)

*Based on the responses of 121 partners.

COMMENTS

After the failure of oral drugs and intra-cav-
ernous injections, the placement of a penile prosthesis
is the final option for patients with ED (9-11). The
safety and effectiveness of penile prostheses has
previously been demonstrated in numerous studies
(12-14).

After collecting data regarding the place-
ment of penile prostheses by several surgeons at our
academic center, we analyzed the data to examine the
effectiveness of implantable penile prostheses as well
as the complications associated with them.

Meticulous technique and experience are
important in most surgeries, but are especially im-
portant for penile prosthesis implantation. Previous
studies have demonstrated that the patients who
underwent implantation of a penile prosthesis for the
first time have a lower risk of complications than pa-
tients undergoing a second implantation surgery due
to a complication, such as extrusion of prostheses,
infection, or inadequacy of the device. Many studies
regarding the implantation of penile prosthesis have
emphasized the importance of success with the first
surgery because surgical revision is associated with
a worse prognosis and higher rate of complications.
(15-18).
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The rates of infection in repeat surgeries
tend to be higher than those for the initial implanta-
tion surgery. The postoperative infection rate in our
series was 7.9%, which is much higher than has been
found in most previous studies. Jarow (19) reported
an infection rate of 1.8% after the primary surgery
and Govier et al. (20) reported a rate of 2.1%.

Finally, it is possible that some component
of bad preparation materials occurred in our surgery
center that had increased this rate to a higher level.

Infection leads to damage in the smooth
muscle of the corpus cavernosum and leads to scar-
ring. This may also lead to a shortening of the penis
and increase the difficulty of placing another prosthe-
sis in the future (21). The vast majority of infections
occur within the first year after implantation (22).

The explanation for a higher rate of infec-
tions such as that found in this study may be related
to several factors, such as the limited experience of
medical trainees who have to perform these surger-
ies, the short time that the residents are in the group
of sexual medicine, which perform these surgeries,
the high number of surgeries in the operating room
of our hospital, which is one of the busiest in the city
of Sao Paulo, the economic and social conditions of
patients undergoing these surgeries, and may there-
fore have a higher susceptibility to infections or low
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nutritional level than by careless personal hygiene
during the postoperative period, which as we know
it is extremely important.

The fact that residents have a relatively
short period of training with the group of attending
surgeons who perform implant prostheses means
that they do not obtain the experience necessary to
perfect their surgical technique, possibly resulting
in a higher infection rate. The learning curve for the
implantation of prostheses is likely greater than the
number of surgeries each resident performed in this
study.

Another factor that may be associated with
the high number of infections in these surgeries is the
large number of people that move in and out of the
operating rooms at our hospital, which is explained
by the fact that our center is a high-volume academic
center that has a number of residents that participate
in various surgeries.

Based on the results of this study, it is clear
that there is a need for a more thorough and compre-
hensive analysis of all of the factors that influence
infection rates as well as a need to establish an optimal
number of penile prosthesis implantation surgeries
that should be performed during residency training
in order to improve the educational experience and
technical skills of urology residents.

When we examined the factors we thought
might be related to post-operative infections among
these 139 patients, we found no significant relation-
ship between risk of infection and medical comor-
bidities. This may be explained by the higher level
of preoperative care that is generally provided at aca-
demic institutions, which includes subspecialty care
and an integrated approach to care between multiple
subspecialties.

Regarding the survival rate of penile prosthe-
ses, malleable prostheses are associated with lower
rates of mechanical problems than inflatable pros-
theses, due to the simplicity of their design. Lotan et
al. found that the rate of survival (without technical
problems) of malleable prosthesis was 87% as com-
pared to 50% for inflatable prostheses (15). There
is an increased likelihood of mechanical problems
with inflatable prostheses (as compared to malleable
prostheses), which is directly related to the greater
complexity of these implants (23). In our series, the
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two patients who received inflatable prostheses of
three pieces did not experience any complications.

Our rate of mechanical problems with im-
planted prostheses was 3.59%. Atienza (24) analyzed
52 articles indexed in Medline that were related to
this topic and found a 1.4% overall rate of mechani-
cal problems, i.e., breaks in semi-rigid prostheses, in
these studies. This difference could be explained by
the increased handling of the prosthesis at the time
of implantation that occurred in our series, given that
all surgeries were performed by medical residents.

Atienza also found 7.1% rate of exchange or
withdrawal of prosthesis, which was similar to our
study, in which we observed a rate of 8.63%. Of these,
most exchanges were performed due to inadequate
cylinder size. Interestingly, we found three patients
(2.15%) who had a fracture of the prosthesis without
being aware of the problem, all of whom had normal
sexual activity. This complication was not included
in the complication rate indices described in the lit-
erature.

The immediate postoperative complication
rates in our series were also higher than those found
in other centers, but the significance of these issues
was minimal, such as minor wound dehiscence and
local, low-volume, non-purulent secretion. The dif-
ferences in these complication rates are most likely
explained by differences in the preoperative care and
the preparation of patients in the operating room.

Regarding diabetes, several studies have
shown no correlation between the presence of this
disease and infection after surgery (25-27).

On multivariate analysis, the presence of
diabetes mellitus and radical prostatectomy were both
found to have a marginally significant association with
higher rates of post-operative complications. The most
likely explanation for the association of these diseases
with postoperative complications is a disruption in
the corpus cavernosum and the penile vasculature. Of
note, we only considered patients for surgery whose
glucose levels remain stable below 150 mg/dL.

Patients and their partners seemed, overall,
to be satisfied with the prostheses. A total of 86.3%
of men and 84.2% of partners were satisfied with the
results of surgery. Most men had sex more than two
times per week (81.3%). These numbers are very
encouraging, especially given that prostheses were
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generally the only possible method of treatment left
to attempt to treat ED in these patients.

Regarding the few patients who were dissatis-
fied with the prosthesis, the dissatisfaction appeared
to be related to a feeling of unnatural sexual relations.
This is because with the prosthesis, foreplay is no
longer necessary for the start of erection (3) Patient
dissatisfaction may also be related to delayed ejacu-
lation, which is a possible side effect of the implant,
and was observed in some patients in this study.

We also saw that the patient dissatisfaction
seemed to lead to partner dissatisfaction (26). The dis-
satisfaction of partners may also be related to the fact
that, for some partners, the sexual experience does
not fully meet the expectations that they had prior to
the time of surgery. These unrealistic expectations
probably reflect a lack of appropriate counseling prior
to surgery (28-30).

One factor that could have a large influence
on the satisfaction rates of men and their partners,
which was found in our study and has been com-
mented on in the literature (31-33), can be attributed
to the fact that the interviews were not performed
separately. This could have allowed the partner to ex-
press his/her opinion about the prosthesis more freely
and openly. This hypothesis is in agreement with other
studies, which found lower partner satisfaction levels
when wives were interviewed separately from their
husbands (34,35).

It is very important to obtain high levels of
patient and partner satisfaction after penile prosthesis
implantation surgery. In order to obtain high levels of
satisfaction, explanation of the surgery, the possible
complication associated with it, and the use of pros-
theses must be made repeatedly when patients with
indications for the placement of prostheses are seen
in our clinic. The use of lubricants also appears to
improve patient satisfaction, because its use prevents
the discomfort caused by initial sexual activity after
implantation, and patients should also be counseled
regarding this.

One of the limitations of this study was that
it was performed retrospectively, leading normal
shortcomings of retrospective studies in which pa-
tients cannot remember very well all the issues that
arose following the surgery, or intensity. Another
limitation was the lack of knowledge about the use
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of this method to treat ED by patients who have little
education and knowledge.

CONCLUSIONS

We found that at our academic institution,
penile prosthesis implantation was an effective treat-
ment method for patients with ED who had difficulty
using or who did not benefit from other ED treat-
ments. There was a high rate of patient and partner
satisfaction associated with this surgery. Higher rates
of postoperative infections and mechanical prob-
lems were found in this study than in other studies,
which is probably associated with the relatively low
experience level of the residents who performed the
surgery.

Additionally, a history of radical prostatec-
tomy and diabetes mellitus prior to implantation are
considered in the risk factors for postoperative com-
plications.
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EDITORIAL COMMENT

Penile prosthesis implantation is still the gold
standard for treatment of severe erectile dysfunction
(ED) when conservative treatment has failed. This
intriguing surgical technique has gained a signifi-
cant role in the armamentarium of treatment of ED
throughout the years. The advent of new surgical tools
and new infection-resistant materials has significantly
reduced the risk of intra- and postoperative compli-
cations and the need for revision surgery. Nowadays
implanting a penile prosthesis is the definitive solution
for the treatment of organic ED, even in the era of ef-
fective and safe oral medications (1-3). Nevertheless,
surgical skill and a meticulous respect for sterility
rules remain fundamental requirements to guarantee
the success of a penile prosthesis implant.
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Paranhos et al., performed an interesting
retrospective analysis on 249 patients to investigate
the effectiveness of implantable penile prostheses in
the treatment of ED. The results of this study demon-
strated that, exchange was performed in 5.7% for frac-
ture, inadequate size, or extrusion. A total of 24.5%
of men had immediate postoperative pain, 7.9% had
local infection, and 8.6% had other complications.
Although, the complication rates were relatively
high in the current study, nevertheless the authors
adequately addressed the causes of this high figure.
Infection is one of the most terrifying complications,
having an incidence of 8 to 20%, as reported in large
series of implants (1-3). Infections can occur a few
months after surgery and a typical sign is persistent,
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unchanging, or even increasing pain. The pain could
be exacerbated by activating the device.

Retrospective study has its own drawback,
patients were not able to remember and answer ac-
curately about the postoperative course and complica-
tions especially after long time. Postoperatively in the
current study, only 64% of the patients reported that
they have sex as they had before diagnosis of ED. This
is really less than the efficacy and satisfactory results
that reported postoperatively in most of the literature.
The majority of complications can be prevented by
a proper preoperative assessment. The patient’s real
needs and expectations, as well as those of his partner
should be addressed. The preoperative counseling
should include a meticulous explanation of how the
device functions and the expected complications as
well as the changes that could happen in the couple’s
sexual life.
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