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Minimally invasive infrapubic inflatable penile prosthesis
implant for erectile dysfunction: evaluation of efficacy,
satisfaction profile and complications
G Antonini1, GM Busetto1, E De Berardinis1, R Giovannone1, P Vicini2, F Del Giudice1, SL Conti3, V Gentile1 and PE Perito4

Erectile dysfunction (ED), the second most common male sexual disorder, has an important impact on man sexuality and quality of
life affecting also female partner’s sexual life. ED is usually related to cardiovascular disease or is an iatrogenic cause of pelvic
surgery. Many non-surgical treatments have been developed with results that are controversial, while surgical treatment has
reached high levels of satisfaction. The aim is to evaluate outcomes and complications related to prosthesis implant in patients
suffering from ED not responding to conventional medical therapy or reporting side effects with such a therapy. One hundred
eighty Caucasian male suffering from ED were selected. The patient population were divided into two groups: 84 patients with
diabetes and metabolic syndrome (group A) and 96 patients with dysfunction following laparoscopic radical prostatectomy for
prostate cancer (group B). All subjects underwent primary inflatable penile prosthesis implant with an infrapubic minimally invasive
approach. During 12 months of follow-up, we reported 3 (1.67%) explants for infection, 1 (0.56%) urethral erosion, 1 (0.56%)
prosthesis extrusion while no intraoperative complications were reported. Mean International Index of Erectile Function-5 (IIEF-5)
was 8.2 ± 4.0 and after the surgery (12 months later) was 20.6 ± 2.7. The improvement after the implant is significant in both groups
without a statistically significant difference between the two groups (P-value 0.65). Mean Erectile Dysfunction Inventory of
Treatment Satisfaction (EDITS) score 1 year after the implant is 72.2 ± 20.7, and there was no statistically significant difference
between groups A and B (P-value 0.55). Implantation of an inflatable prosthesis, for treatment of ED, is a safe and efficacious
approach; and the patient and partner satisfaction is very high. Surgical technique should be minimally invasive and latest
technology equipment should be implanted in order to decrease after surgery common complications (infection and mechanical
failure).
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INTRODUCTION
After premature ejaculation, erectile dysfunction (ED) is the most
common male sexual disorder.1 ED is described as persistent
inability to obtain and maintain an erection sufficient to permit
satisfactory sexual performance. It is associated with age and has
an incidence between 2–28.9% in the age group from 30 to 39
and 41.9–83% in the age group from 70 to 80.2 ED has an
important impact on man sexuality and quality of life (QoL), but
also affect female partner’s sexual life.3

ED’s main risk factors are related to cardiovascular disease and
specifically have been found to be sedentary lifestyle, obesity,
smoking, hypercholesterolemia, metabolic syndrome and
diabetes.4 Besides medical comorbidity, one of the main causes
of ED is iatrogenesis following pelvic surgery. Radical prosta-
tectomy, even when a bilateral nerve-sparing technique is applied,
is connected with an incidence of ED of up to 44%.5,6 In cases not
suitable for a nerve-sparing procedure, sexual potency is
preserved in only 0–17% of patients.7

To date, many non-surgical treatments have been developed
with results that are controversial. When first-line pharmaceuticals
such as phosphodiesterase type 5 (PDE5) inhibitors fail,

intracavernous injection (ICI), vacuum devices or intraurethral
alprostadil are options considered. Medical therapy can help in
improving QoL and erectile function, but unfortunately the
literature describes a drop-out rate of up to 80%.8,9 Surgical
treatment, usually performed after the failure of medical therapy,
has reached high levels of satisfaction albeit at the cost of
undergoing surgery. Inflatable penile prostheses (IPP) implant,
although invasive, is associated with better sexual function,
perception and with patient and partner’s high satisfaction.10,11

Penile prosthesis implantation can lead to complications that
require prosthesis repair, explants or replacement. Fluid leak from
the device, supersonic transport deformity, cylinder’s aneurismal
dilatation and extrusion are reported as the most common
mechanical failures.12 On the other hand, infections remain the
most common and serious surgical complications with the risk of
further penile shortening, urethral injury with erosion and tissue
loss.13,14 Patients affected by diabetes, immunosuppression or
spinal cord injury are at increased risk of infectious
complications.15 In the case of prosthesis failure, in order to avoid
infectious risk, it has been suggested to perform a complete
replacement of the equipment.12 Infectious mechanisms have
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been well studied, and are characterized by bacterial implantation
on the surface of the device creating a biofilm that avoid the
immune system and antibiotics to exert their effect.16 At this
time cylinders, pump and tubing of the three-piece IPP are
impregnated with antibiotics (rifampicin and minocycline), which
have been associated with the reduction in postoperative
infections.17

The aim of the study is to report outcomes of prosthesis implant
in patients suffering from ED not responding to conventional
medical therapy or reporting side effects with such a therapy. We
investigate intraoperative and postoperative complications with
infrapubic inflatable prosthesis implantation. As a secondary
outcome, patient satisfaction and erectile function are reported.

MATERIALS AND METHODS
This was a single-center study conducted from June 2011 to December
2013 on 180 Caucasian male patients with a median age of 64.7 years
suffering from ED. The patient population, divided into two groups,
included 84 patients with diabetes and metabolic syndrome (group A) and
96 patients with dysfunction following video-assisted laparoscopic radical
prostatectomy (VLRP) for prostate cancer (group B). Twelve of the group B
suffered from diabetes or metabolic syndrome. All radical prostatectomies
have been performed in the same hospital by the same surgeon using the
same laparoscopic technique. All patients included in the study underwent
a non-nerve sparing procedure because of their oncologic status. Both
groups, before surgery, were treated with oral therapy, ICI or vacuum
device. Our institute prescribes oral therapy to men undergoing
prostatectomy, even in non-nerve sparing cases, to avoid penile
deformities and penile smooth muscle fibrosis.18 All subjects underwent
primary penile prosthesis implant and all the procedures had been carried
out at Department of Urological Sciences of Sapienza Rome University
by a single surgeon. The prostheses were either the AMS 700 CX (AMS,
Minnetonka, MN, USA) or the Coloplast Titan OTR (Coloplast Corporation,
Minneapolis, MN, USA) with controlled expansion cylinders optimize
girth.19 The AMS prostheses are connected with an AMS Conceal low
profile reservoir coated with parylene, and are characterized by
Momentary Squeeze pump with one-touch button designed for easy
deflation and lock-out valve designed to resist auto-inflation; InhibiZone
(AMS, Minnetonka, MN, USA) antibiotic treatment (minocycline and
rifampicin) creates a zone of inhibition effective against the bacteria
commonly associated with inflatable prosthesis infections. The Coloplast
prostheses are connected with Coloplast Titan CL reservoir with a four-leaf
clover shape, and are characterized by lock-out safety valve (Coloplast,
Minneapolis, MN, USA) designed to prevent auto-inflation and One Touch
Release (OTR) for easy deflation of the device; hydrophilic coating
decreases infection risk.
The implants were performed by a minimally invasive technique and,

after the patient was shaved, the skin pepped for 10min with a
poviodone-iodine solution and intravenous cefazolin was administered.
The first step is induction of an artificial erection that allows to identify any
pathology needing correction, verifies 'true' dilation of the corpora
supplanting serial dilations and facilitates the identification of the dorsal
nerve and lateral placement of stay sutures. An infrapubic 3 cm skin
incision followed by 1.5 cm bilateral corporotomy incision is applied
(Figure 1). Using the Furlow, the proximal and distal corpora cavernosa are

measured and dilated (Figure 2). We place color-coded stay sutures in the
corpora, lateral to the dorsal nerve and using a 3½ inch nasal speculum
created a space for the reservoir (filled with 100ml of saline solution),
posterior to transversalis fascia in cephalad to caudal position (Figure 3).
After exposure, cylinders are placed using stay sutures for retraction and
functional/cosmetic result is checked by rapidly inflating the prosthesis
(Figure 4). Once again, the nasal speculum is utilized, this time, to develop
the subdartos pouch into dependant portion of scrotum. After performing
the hydraulic test (Figure 5), we finally close the corporotomies using the
stay suture previously placed. We then connected the appropriate tubing
and as standard of our care a Jackson-Pratt drain is placed in dependent
portion of scrotum and skin incision closed with subcuticular sutures.20 On
average, the size of the cylinders of group B patients was slightly shorter
than group A; this shortening is likely due to the hypoxia and the following
fibrosis that occurs in the corpora of patients submitted to radical
prostatectomy. Usually we keep the prosthesis 80% activated for 72 h in
order to avoid contraction. Following the implant regular follow-up
controls were scheduled; the first activation of the prosthesis is applied
8–10 days after the implantation and the patient starts sexual intercourse
after 6 weeks. After surgery, 10 days of cefazolin and a single dose of
gentamycin are administered.

Figure 1. Skin incision and bilateral corporotomy.

Figure 2. Dilation and measurement of corpora cavernosa.

Figure 3. Reservoir placement.

Figure 4. Cylinders placement.
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Preoperative, intraoperative and postoperative data were analyzed with
a follow-up period of 12 months. Preimplant data collected were age,
marital status, etiology of ED, time from ED onset to prosthesis placement
and previous ED treatments. Intraoperative data included complications
and postoperative data included complications and ED outcomes.
Postoperative ED was evaluated using the validated, self-administered
International Index of Erectile Function-5 (IIEF-5) that is based on five
questions about erectile function, with a score ranging between 5 and 25,
and Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS) that is
based on 16 items about erectile function and sexual intercourse
satisfaction after the treatment, divided into 11 questions for the patient
and 5 for the partner, with a score ranging between 0 and 100.
The study protocol was approved by our internal ethics committee and

the committee for human subjects research (Sapienza Rome University,
Department of Gynecological-Obstetric Sciences and Urological Sciences,
Ethical Committee). All treatments applied are part of routine standard
care, and the study was conducted in line with European Urology and
Good Clinical Practice guidelines, with ethical principles laid down in the
latest version of the Declaration of Helsinki. Every patient has been
informed and signed consent to participate in the study.

Statistical analysis was performed with BMDP statistical software, version
7 (Statistical Solutions, Saugus, MA, USA) and SPSS (Chicago, IL, USA,
version 15.00 for Windows). Statistical significance was achieved, if the P-
value was o0.05. All reported P-values are one-tailed.

RESULTS
A total of 180 patients underwent IPP implantation and were
enrolled in the study. The surgical procedure was the same and
carried out by the same surgeon, two different kinds of equipment
were implanted. All the patients accepted to participate in the
study and signed informed consent. The median age was 64.7
years (52–69), and 144 patients (80%) were married while 36 were
single (20%). The etiology of ED was divided between 84 patients
(46.67%) affected by diabetes mellitus and metabolic syndrome
and 96 patients (53.33%) with ED following non-nerve sparing
radical prostatectomy. Mean duration of ED before implant was
respectively 24.5 ± 18.6 months for VLRP patients and 74.5 ±
50.1 months for diabetic patients and the difference between the
two groups is statistically significant (Po0.005). Regarding
previous ED treatments are as follows: oral therapy in 60 patients
(71.43%) for group A and 72 (75%) for group B without a
statistically significant difference; ICI in 42 patients (50%) of group
A and 84 (87.5%) of group B with a statistically significant
difference; vacuum device in 18 patients (21.43%) of group A and
30 (31.25%) of group B without a statistically significant difference.
Zero patients had no previous treatment. The success rate of
groups A and B was 44% (37 pts) and 8.3% (8 pts), respectively to
oral therapy, 77.3% (65 pts) and 67.7% to ICI (65 pts) and 63% (53
pts) and 43.7% (42 pts) to vacuum device.
There were no reported intraoperative complications and the

median time to complete the implant was 39 min (26–74).
During 12 months of follow-up, we reported 3 (1.67%) explants

for infection, 1 (0.56%) urethral erosion and 1 (0.56%) prosthesis
extrusion. During the day after the surgery, 12 cases (6.67%) of
scrotal hematoma were reported (Table 1). The drain was removed
the day after the procedure in 144 cases (80%) and 2 days after in
36 cases (20%). All the patients were discharged the day after the
surgery.
To evaluate post-surgical results, two validated questionnaires

were used: IIEF-5 and EDITS (Table 1).
Mean IIEF-5 was 8.2 ± 4.0 and after the surgery (12 months later)

was 20.6 ± 2.7. The improvement after the implant is significant in
both groups without a statistically significant difference between
the two groups (P-value 0.65).
Mean EDITS score 1 year after the implant is 72.2 ± 20.7, and

there was no statistically significant difference between groups A
and B (P-value 0.55). Stratifying cases by there score (0–20: very
unsatisfied, 21–40: moderately unsatisfied, 41–60: moderately
satisfied, 61–80: very satisfied and 81–100 completely satisfied)
showed that 12 patients were moderately unsatisfied, 48 were
moderately satisfied, 108 were very satisfied and 12 were
completely satisfied (Table 2).

DISCUSSION
ED, a common cause of impaired QoL, can be a result of a vascular
or neurogenic insult that can be both organic and iatrogenic in
nature. Radical prostatectomy, the most prevalent cause of
erectile function impairment, depending on surgical technique
(nerve-sparing or non-nerve sparing), has an impotence rate of
40–100%.5,6,21 Neurovascular bundle dissection or damage causes
neuro-apraxia that can last up to 18 months, leading in some
cases to lacunar fibrosis and ultimately a decline in erectile
function.22,23 PDE5 inhibitors are first-line treatment for ED and
have demonstrated efficacy, ease of use, good tolerability,
excellent safety and positive impact on QoL. Even though PDE5i
are indicated in all causes of ED, post-RP patients can be poor

Table 1. Results after prosthesis implant

VLRP patients
(group B)

Diabetic and
metabolic syndrome
patients (group A)

P-value

Patients, no. (%) 96 (53.33) 84 (46.67)
Mean age, years ± s.d. 66.4± 4.9 59.2± 10.5 o0.05

Marital status, no. (%)
Married 84 (87.5) 60 (71.43) 0.13
Single 12 (12.5) 24 (28.57) 0.13

Mean duration of ED
before implant,
months± s.d.

24.5± 18.6 74.5 ± 50.1 o0.05

Previous ED treatment, no. (%)
PDE5 inhibitor 72 (75) 60 (71.43) 0.4
ICI 84 (87.5) 42 (50) o0.05
Vacuum device 30 (31.25) 18 (21.43) 0.27

Intraoperative
complications, no. (%)

0 0 -

Postoperative complications, no. (%)
Infections 0 3 0.11
Urethral erosion 1 0 0.37
Prosthesis extrusion 0 1 0.37
Mechanical failure 0 0 -
Scrotal hematoma 6 (6.25) 6 (7.14) 0.46

Abbreviations: ED, erectile dysfunction; ICI, intracorpora injection; PDE5
inhibitor, phosphodiesterase type 5 inhibitor; VLRP, video-assisted laparo-
scopic radical prostatectomy. Values are expressed as mean± s.d. or
number (percentage), where applicable.

Figure 5. Hydraulic test.
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responders to these drugs. In particular, the efficacy is reported
only with whom underwent a nerve-sparing procedure, and
sildenafil is the most efficacious molecule at this regard. The
rationale of high-dose sildenafil after RP is the preservation of
smooth muscle within the corpora cavernosa with a better return
to spontaneous normal erectile function.24 The response rate to
sildenafil treatment for ED after RP in different trials ranges from
35% to 75% among those who underwent nerve-sparing radical
prostatectomy and from 0% to 15% among those who underwent
non-nerve sparing technique.25,26 Furthermore, a discontinuation
rate of 53%, mainly due to efficacy below expectation, is reported
by Jiann et al.27

Patients not responding to oral therapy may be offered ICIs, and
prostaglandin E1 (alprostadil) is the most common drug; different
formulations include Bimix (papaverine and phentolamine) and
Trimix (alprostadil, papaverine and phentolamine). ICI is associated
with high efficacy rates in the general ED populations (470%) as
well as good intercourse satisfaction, ranging from 87% to 93.5%
for the patient and from 86% to 90.3% for the partner.28,29 Even
for ICI, high discontinuation rate exists up to 67% of the time and
is due to side effects (pain, prolonged erection, priapism and
fibrosis) and discomfort related to medically induced sexual
function.30 Vacuum devices, as a second-line therapy choice, are
characterized by optimal efficacy as high as 90% regardless of the
cause of ED, with a satisfaction rate ranging between 27 and
94%.31 Discontinuation rate is still high, and is up to 64% with
most common side effects being inability to ejaculate, petechiae,
skin necrosis, bruising and numbness.32,33

In patients not responding to first- and second-line therapy,
dissatisfied with their side effects or that prefers a permanent
solution, penile prosthesis implant may be considered. IPPs are
characterized by improved flaccidity and rigidity, and are
usually preferred by patients because of the more 'natural'
erection obtained.34,35 To evaluate after surgery results usually
self-administered questionnaire are used; in particular, IIEF and
EDITS are the most common.36 Patients overall satisfaction rate
after an implant is high and is better with three-piece devices in
comparison with two-piece ones: 97 and 81%, respectively.37

Mulhall et al.36 reported, after implant, an improvement in IIEF and
EDITS that continue to increase even after 3 months till up to
9–12 months. In a meta-analysis, Bernal and Henry38 analyzed
20 years of literature and reached the conclusion that despite the
variability of used methods and lack of approved questionnaire,
patients are satisfied with the implant and with the subsequent
sexual activity. Even partners are reported satisfied and Moskovic
et al.39 in their paper conclude that male satisfaction correlates
positively with female satisfaction, while unsatisfied men have
a relation with female suffering from sexual activity quality.
Comparing patients with different ED origins, Akin-Olugbade
et al.40 reported an IIEF before implant that was different between
patients that underwent a radical prostatectomy compared with
organic ED, while after the surgery the IIEF score is comparable
between the two groups.

Complications related to penile prosthesis implant are
nowadays reported less than 5% of the time and is in part due
to standardization of surgical technique and improvements in the
device. Risk of infection is reported to be between 1.7 and 1.8%
with an antibiotic prophylaxis against Gram-positive and
Gram-negative bacteria and with the usage of antibiotic
impregnated or hydrophilic-coated prosthesis (the mode of
insertion does not affect infection risk).41 Even mechanical failure
is reported low and is o5% at 5 years.35,36

Our results confirm that penile prosthesis implant is a safe
procedure that leads to improved satisfaction, with 5 (2.78%)
reported complications in our series. Regardless of ED origin, we
reported an average increase in IIEF score of more than 12 points
and patients responded to EDITS survey with a median score of
72.2 that belong to the 'very satisfied' category. In our series, three
infections, one urethral erosion and one prosthesis extrusion were
reported. Furthermore, no surgical complications were reported,
and only 12 scrotal hematoma occurred. We can define our
approach as a minimally invasive surgical technique as our
infrapubic skin incision is only 3 cm and our bilateral corporotomy
is only 1.5 cm. The corpora cavernosa are dilated only with a
Furlow dilator, and cavernosal artery and cavernosal tissue are
preserved. This approach avoids the sensation of 'cold penis' and
allow accessory erections.
All of these results are part of a system that consists of an

experienced surgical staff, a safe, rapid and minimally invasive
surgical technique and the usage of the latest technology in
prosthesis equipment.

CONCLUSIONS
ED, regardless of the cause, can be effectively treated with
implantation of an inflatable three-piece prosthesis. This is a safe
and efficacious approach, and the patient and partner satisfaction
is very high. Surgical technique should be minimally invasive and
latest technology equipment should be implanted in order to
decrease after surgery common complications.
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