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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction: Penile prostheses are subject to a continuous development and have gai-
ned better mechanical reliability and safety during the last decades. In this study, we 
aimed to investigate the outcomes and satisfaction rates of inflatable penile prosthesis 
(IPP) and semirigid penile prosthesis (SPP) implantation.
Materials and Methods: From August 2001 to June 2012, 257 men with erectile dys-
function (ED) underwent penile prosthesis implantation (PPI) at our institution. Of the 
257 patients, 118 underwent implantation of IPP and 139 underwent SPP implantation. 
The pre-operative and post-operative erectile status of the patients were assessed by 
international index of erectile function (IIEF) questionnaire. The satisfaction of patients 
and partners were evaluated by a telephone interview using the erectile dysfunction 
inventory of treatment satisfaction (EDITS) questionnaire and EDITS partner survey.
Results: The overall major complication rate was higher in IPP group. PPI led to a 
significant improvement in IIEF scores in both groups. For IPP and SPP groups the 
average EDITS scores were 78±11and 57±8, respectively, and that for the partners were 
72±10 and 49±7, respectively (p<0.05).
Conclusion: Although the IPP implantation have better satisfaction rates, the SPP im-
plantation is still a viable treatment option in the surgical treatment of ED because of 
low cost and high durability with acceptable satisfaction rates.
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INTRODUCTION

Erectile dysfunction (ED) affects more than 
half of men between 40-70 years of age (1). Penile 
prosthesis implantation (PPI) is the gold standard 
of treatment for ED patients who have failed the 
first and second line treatments or have found 
them unacceptable (2). Penile prosthetic devices 
can be broadly divided into two groups; inflata-
ble devices and semirigid ones. The first inflatable 
penile prosthesis (IPP) was designed in 1973 by 
Scott et al. (3) which was associated with high me-
chanical failure rates ranging from 21-45% within 

a few years after implantation (4-6). Currently, di-
fferent types of IPP with high mechanical reliabi-
lity can be found on the market.

The satisfaction of the patient and the par-
tner is the most important end point of this sur-
gery. To anticipate the functional results of PPI, it 
is important to assess the psychosocial status of 
the couple and to inform them about the procedu-
re to avoid unrealistic expectations.

Currently, the preferred type of penile im-
plant in developed countries is the inflatable ones. 
Although there are several studies examining the 
outcomes and satisfaction rates of IPP and semi-
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rigid penile prosthesis (SPP) for different types of 
devices, as far as we know there is not a single 
center study comparing the outcomes and satis-
faction rates of procedures with the modern devi-
ces. In this study, we retrospectively analyzed the 
results of PPI surgery in our clinic and investiga-
ted the outcomes and satisfaction rates of IPP and 
SPP implantations.

MATERIAL AND METHODS

From August 2001 to June 2012, 257 men 
with ED underwent PPI in our institution. Becau-
se of the insurance policy in our country, most of 
the SPP were implanted before 2008. After 2008, 
all types of penile prosthesis were included in the 
general insurance system, so that IPP could be 
implanted more commonly. The choice of either 
prosthesis model was made based on the availa-
bility and changing of the insurance system. Of 
the 257 patients, 118 underwent IPP implanta-
tion (97 AMS Ambicor, 13 AMS 700 CX and 8 
AMS Ultrex (AMS, Inc., Minnetonka, MN, USA)) 
and 139 underwent SPP implantation (72 AMS 
600-650, 67 Mentor Acu-Form (Mentor, Goleta, 
CA, USA)). All patients had completed a mini-
mum one year follow-up period after PPI before 
being enrolled in the study group. Approval of 
institutional review board was obtained for this 
study.

All operations were performed by two 
experienced surgeons in a single center under 
intravenous antibiotic prophylaxis under spinal 
anesthesia. The skin of surgical field was scrub-
bed with povidone-iodine solution for 10 minu-
tes. In most of the cases a single penoscrotal inci-
sion was used, an infrapubic incision was rarely 
required, particularly for three-piece IPP.

The etiology of ED in the IPP and SPP 
groups were: radical pelvic surgery in 44 and 
51 patients, vasculogenic in 52 and 71 patients,  
Peyronie’s disease in 12 and 13 patients, spinal 
cord injury in 5 and 3 patients, pelvic trauma 
in 4 and 0 patients and post priapism in 1 and 
1 patient, respectively. Duplex ultrasound of the 
penis, intracavernous injection test and/or noc-
turnal penile tumescence and rigidity test were 
used as diagnostic tools.

The data about pre-operative assessment 
and complications were obtained from the patients’ 
records retrospectively. The pre-operative erectile 
status of the patients were assessed by internatio-
nal index of erectile function (IIEF) questionnaire 
(7). The IIEF is a readily self-administered questio-
nnaire that adresses the relevant domains of male 
sexual function like erectile function, orgasmic 
function, sexual desire, intercourse satisfaction 
and overall satisfaction (7). The satisfaction of pa-
tients and partners were evaluated by a telephone 
interview using the erectile dysfunction inventory 
of treatment satisfaction (EDITS) questionnaire 
and erectile dysfunction inventory of treatment 
satisfaction partner survey (8). EDITS is a valida-
ted questionnaire to be used to assess satisfaction 
with treatment modalities for erectile dysfunction 
and to explore the impact of patient and partner 
satisfaction on treatment continuation (8). During 
the satisfaction analysis of patients with func-
tional prosthesis, those with moderate to severe 
urinary incontinence and those without a regu-
lar partner were excluded from the study. The pa-
tients’ characteristics are summarized in Table-1.

 All statistical analyses were performed 
using Statistical Package for the Social Sciences 
(SPSS) software version 17.0, Chicago IL. Catego-
rical variables were analyzed using the chi-square 
or Fisher exact test and continuous variables were 
analyzed using Mann-Whitney U test. Comparati-
ve differences were considered statistically signi-
ficant when the p value was <0.05.

RESULTS

Patients in IPP and SPP groups had a mean 
age of 63 (40-71), and 59 (46-76) years, respec-
tively (p=0.670). Mean duration of time with ED 
in the pre-implantation period was 43.4±26.6 and 
40.3±28.1 months in IPP and SPP groups, respec-
tively (p=0.810). In IPP and SPP groups 83.0% and 
66.1% of the patients were administered phospho-
diesterase type 5 (PDE5) inhibitors, and 21.1% 
and 25.8% were administered intracavernosal in-
jections before PPI, respectively. None of the pa-
tients had tried vacuum device previously in both 
groups. The mean operation time was 46.6±10.9 
and 52.9±11.1 in SPP and IPP groups, respecti-
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vely. No statistically significant difference was 
found between both groups in terms of opera-
tion time (p=0.095). The most common intrao-
perative complications were corporeal crossover 
(5 in SPP, 2 in IPP), corporeal perforation (1 in 
SPP, 3 in IPP) and urethral perforation (1 in SPP, 
1 in IPP). In case of urethral perforation, the 
mucosa was repaired with absorbable sutures 
and the patient was catheterized. The operation 
was postponed for a second session.

Most of the postoperative complications 
were minor complications including superficial 
wound infection, penoscrotal hematoma, urina-
ry retention that resolved with conservative tre-
atment. Postoperative major complications were 
detected in 14 (11.8%) and 5 (3.5%) patients in 
IPP and SPP groups, respectively. Mechanical 
failure necessitating surgical correction occur-
red only in one patient in SPP group, which was 
a case of rod fracture after eight years. Most of 
the mechanical failures were seen in IPP group, 
fluid leakage from the tubing in 4 cases (3 with 
2 piece and 1 with 3 piece IPP) being the most 
common one. All of the 2 piece prostheses with 
tubal leakage were replaced with a new IPP. The 
3 piece IPP case with tubal leakage was repai-
red and functioned normally thereafter. Pump 
failure was detected in 1 patient in IPP group 
that required surgical revision. Five patients in 

IPP group and two patients in SPP group expe-
rienced prosthesis infection. Three cases in IPP 
and one in SPP group with infection could be 
successfully managed with Mulcahy (9) salvage 
protocol while the remaining two IPP and one 
SPP necessitated the explantation of the device 
and implantation of a new device two months 
later. In SPP group, unilateral erosion occurred 
in two cases and resulted in explantation of the 
ipsilateral rod. Erosion occurred in the pump 
area of 4 patients in IPP group that required 
surgical revision. The management of infection 
and erosion are shown in Table-2.

A total of 152 patients (80 IPP, 72 SPP) 
could be contacted and accepted to respond to 
the survey together with their current partners 
in the satisfaction analysis. Mean follow-up was 
significantly longer in SPP group, 52±30.6 vs. 
34±22.1. Preoperative average IIEF scores were 
10.1±4.5 and 8.2±5.5 in IPP and SPP groups, 
respectively. PPI led to a significant improve-
ment in IIEF scores in both groups. Mean post 
implantation IIEF score for IPP and SPP groups 
were 23.4±1.5, 22.8±1.8, respectively (p=0.815). 
For IPP and SPP groups the average EDITS sco-
res were 78±11and 57±8, respectively, and that 
for the partners were 72±10 and 49±7, respec-
tively (p<0.05). The mean frequency of sexu-
al intercourse per month were 5.7 (3-19) and 

Table 1 - Patients’ characteristics.

CHARACTERISTICS IPP SPP p value

Patients, n 118 139

Age (years), mean (range) 63 (40-71) 59 (46-76) 0.670

Follow-up (months), mean±SD 34±22 52±30.6 <0.05

Pre-op IIEF score, mean±SD 10.1±4.5 8.2±5.5 0.520

Previous ED treatments

Oral treatment, n (%) 98 (83.0%) 92 (66.1%) <0.05

ICI, n (%) 25 (21.1%) 36 (25.8%) 0.376

Duration of ED until surgery (months), mean±SD 43.4±26.6 40.3±28.1 0.810

IPP = Inflatable penile prosthesis; SPP = Semirigid penile prosthesis
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3.9 (1-16) for IPP and SPP groups, respectively 
(p=0.06). The satisfaction outcomes of the pa-
tients are summarized in Table-3.

DISCUSSION

Penile prosthesis are subject to a continuous 
development and have gained better mechanical 
reliability and safety during the last decades (10), 
but device related complications together with the 
well-known complications of PPI still can occur 
(11, 12). The most important end-point of PPI sur-
gery is to achieve the highest patient and partner 
satisfaction with the lowest complication rates. 
Cost has been an important factor for the develo-
ping countries through all times which currently 
is under investigation in developed countries, too, 
with changing economic circumstances. IPP have 
the advantages of penile flaccidity when deflated, 
ease of concealment and low risk of chronic pain. 

However, the IPP are expensive, have increased 
risk of mechanical failure and the implantation 
process is more sophisticated. The SPP have the 
advantages of easy implantation, low cost, less 
mechanical failure and ease of use. The main di-
sadvantage is permanent rigidity that results in 
difficulty in concealment and chronic pain.

In our study, none of the patient had tried 
vacuum devices pre-operatively because of the tra-
ditional characteristics of our people. Also, the rate 
of intracavernosal injection for ED preoperatively 
is lower compared to the literature (13) due to the 
hesitance of our patients to make injections to their 
penis. ED is still a hard topic to discuss with the pa-
tients in our country. The use of oral medication for 
ED was found to be higher in the IPP group which 
can be attributed to the increased socio-economic 
status of our patients during the last years.

In our study, major postoperative compli-
cations were seen in 4.3% of the SPP group and 

Table 2 - Management of infections and erosions.

Infections (n=7) Erosions (n=6)

IPP (n) SPP (n) IPP (n) SPP (n)

In situ treatment 0 0 4 0

Extrusion+new prosthesis 3 1 0 0

Extrusion+new prosthesis (2 months later) 2 1 0 0

Extrusion 0 0 0 2ª

ª Unilateral extrusion

IPP = Inflatable penile prosthesis; SPP = Semirigid penile prosthesis

Table 3 - Satisfaction and outcomes of the patients.

IPP SPP p value

Post-op IIEF score, mean±SD 23.4±1.5 22.8±1.8 0.815

EDITS score

Patients’ score±SD 78±11 57±8 <0.05

Partners’ score±SD 72±10 49±7 <0.05

Frequency of sexual intercourse (per month), mean (range) 5.7 (3-19) 3.9 (1-16) 0.06

IPP = Inflatable penile prosthesis; SPP = Semirigid penile prosthesis
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14.4% of the IPP group. A malleable rod fracture was 
detected after eight years in SPP group. Minervini et 
al. also reported two cases of rod fracture with two 
different malleable devices at long term (14).

It was reported that the erosion with SPP 
was more frequently encountered in the spinal 
cord injury patients compared with the general 
population (15). In our study, consistent with the 
previous reports, one patient with spinal cord in-
jury who was implanted SPP experienced erosion 
from the glans penis. The other erosion of SPP 
was encountered in a patient with diabetes melli-
tus and after a vigorous sexual activity. The ero-
sion of the pump area was detected at 4 patients 
in IPP patients. In two patients the etiology were 
spinal cord injury which may be a contributing 
factor and the rest two patients had uncontrolled 
diabetes and poor hygiene habbits.

It is stated in the literature that either im-
mediate or delayed replacement of a new device 
after the removal of all the pieces of the device 
is necessary (16, 17). But we have the experien-
ce of 4 IPP patients with erosion of the pump 
area to whom a salvage surgery was performed 
as quickly as possible. During the salvage sur-
gery, we separated the tunica albuginea at the 
point of insertion of the pipes. If there was any 
purulent drainage coming out from the corpum 
cavernosum with mild massage, the device was 
completely extruded, and a new device was im-
planted after the debridement of necrotic tissue 
and lavage of the area as explained elsewhe-
re (9). But if there was no purulent discharge, 
the pump was washed and rubbed aggressively 
with the same solutions and relocated in a new 
pouch. The patients with diabetes mellitus also 
underwent a strict control of blood glucose le-
vel under consultation of endocrinology.

Infection was reported to be more com-
mon in men with IPP than SPP (14, 18) which is 
consistent with our findings. Some authors pro-
posed that the increased risk of infection with 
inflatable prosthesis might reflect the longer ope-
rative duration, increased at the risk period when 
colonization of the implant could take place (14, 
19). However, operation time was not significan-
tly different between two groups in our series. In 
secondary or tertiary implant surgeries it is more 

presumably that the operation time is prolon-
ged and that may promote bacterial growth (20). 
Prosthesis infection is a hard topic in andrology. 
There are two main options in this situation. The 
first is to extrude the prosthesis and reimplant a 
new one after some delay for healing (21). In this 
case, formation of fibrosis can complicate the 
further surgery. The second option is complete 
removal of all prosthetic material followed by the 
use of Mulcahy salvage procedure to reimplant a 
new penile prosthesis at the same session (9). In 
our cases the selection of treatment modality was 
determined on the patient basis and experience 
of the surgeon.

 There is scarce data reporting the outco-
mes and satisfaction rates of semirigid prosthe-
ses in the literature. In a recent prospective study 
analyzing the satisfaction rates of AMS Spectra 
penile prosthesis, Falcone et al. reported 86.4% 
of patients and 52.6% of their partners confirmed 
that they felt completely satisfied (22). Salama et 
al. reported 70% and 57% satisfaction rates with 
AMS 650 and Mentor Acu-Form, respectively at 
long term (23). Fathy et al. also reported simi-
lar results with low complication rates with Tube 
(Promedon, Cordoba, Argentina) malleable peni-
le implant, however the satisfaction rates were 
not assessed by a confirmed questionnaire (24). 
Minervini et al. reported that the most common 
reasons for dissatisfaction were the shortness of 
the prosthesis, unhappiness with the appearance 
of the penis and pain with the malleable devices. 
But only 26% of the dissatisfied men wanted the 
prosthesis to be removed (14).

The patient and partner satisfaction rates 
are reported to be high in well functioning IPP 
(10, 14, 25). Although it is claimed that the ease 
of concealment is one of the main advantage of 
IPP, interestingly only half of men were satisfied 
with the deflate mechanism in a study that exa-
mined 3 types of IPP (25). Wilson et al. reported 
an estimated 10-year revision-free survival of 
68.5% calculated for fourteen different IPP (26). 
Chung et al. analysed 955 PPI, and reported 184 
penile prosthesis malfunction, all of which had 
occurred in the inflatable group (12).

There was no statistically significant di-
fference between IPP and SPP in terms of IIEF 
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scores, which are indicators of erectile function in 
our study. IPP group had significantly higher sco-
res on EDITS questionnaire for both patients and 
partners compared to SPP (p<0.05). It was shown 
in the literature that the main cause for dissatis-
faction was removal of the prosthesis (14). In this 
recent study main dissatisfaction factors were di-
fficulty in concealment and chronic pain for SPP 
and malfunctioning for IPP.

The two limitations of our study were that 
most of the IPP used in our series were 2-piece 
devices, outnumbering 3-piece ones. This is be-
cause the selection of prosthesis model was made 
based on availability and insurance system. And 
cost analysis could not be achieved, because of 
variability of costs in time and the changing crite-
ria of the insurance system.

 Patient and partner expectations must be 
modeled according to the results of comparative 
studies about satisfaction rates which have inclu-
ded the malfunction and durability of the devices. 
Further studies using confirmed surveys are nee-
ded for appropriate counseling of ED patients who 
are candidates for PPI.

CONCLUSIONS

 Although the IPP implantation have better 
satisfaction rates, the SPP implantation is still a 
viable treatment option in the surgical treatment 
of ED because of low cost and high durability with 
acceptable satisfaction rates.
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