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Email: jocorona@libero.it tion outcomes are mainly based on subjective, rather than objective, analysis.

Context: Data supporting successful and satisfactory penile prosthesis (PP) implanta-

o . Obijective: To systematically review and objectively analyze, all available data related
Funding information

Next Generation EU, Grant/Award Number: to patient and partner PP satisfaction.

DM 1557 11.10.2022 . NP . . . .
Evidence acquisition: An extensive search was performed, including the following

key-words: (“penile prosthesis” and “satisfaction”). The search, which accrued data

from January 1, 1969, up to July 31, 2023, was restricted to English-language articles

including human participants.

Evidence synthesis: Out of 663 retrieved articles, 83 were considered including,

12,132 subjects with a mean age and mean follow-up of 58.6 [range 20; 77.1] years and

© 2024 American Society of Andrology and European Academy of Andrology.

Andrology. 2024;1-14. wileyonlinelibrary.com/journal/andr 1


https://orcid.org/0000-0002-9894-2885
https://orcid.org/0000-0001-6607-7105
https://orcid.org/0000-0003-0138-6294
https://orcid.org/0000-0002-9037-5417
https://orcid.org/0000-0002-9632-1348
https://orcid.org/0000-0002-0595-7165
mailto:jocorona@libero.it
https://wileyonlinelibrary.com/journal/andr
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fandr.13696&domain=pdf&date_stamp=2024-07-16

L WILEY

ANDROLOGY

CORONAET AL.

47.6 [range 6; 374] months, respectively. Overall, a high patient satisfaction rate was
observed 83[80; 86]%. The satisfaction rate increased in subjects with three-piece PP
and in those with a higher rate of cardiovascular or neurological diseases and was inde-
pendent of the patient’s age. Partner’s satisfaction rate was lower when compared to
that observed in men and it increased according to the use of inflatable devices and the
presence of patient Peyronie’s disease. The long-term complication rate was limited
ranging from 3% for erosion to 4.6% when mechanical failure was considered.
Conclusions: Patient and partner satisfaction is excellent and increases with time. The
number of complications is limited and is strongly associated with the presence of
diabetes mellitus.

Patient summary: We found a high couple satisfaction score that was higher when
reported by males compared to females. Patient satisfaction increased with time, and

KEYWORDS

1 | INTRODUCTION

According to available guidelines, penile prosthesis (PP) implantation
represents the 3rd line therapy for patients with erectile dysfunction
(ED) who do not respond to the conventional therapy or present con-
traindications for the available medical therapy.>2 Neophallus creation
due to penile malformation in subjects with disorders of the sexual
development or in the transgender population along with severe penile
curvature due to Peyronie’s disease (PD) represent other possible
indications.3*

The current available PPs include inflatable (IPP, two- and three-
piece) and semi-rigid devices (malleable, mechanical, and soft flexible).
Although IPPs are usually preferred by patients due to the develop-
ment of a more “natural” and physiological erection, semi-rigid devices
can still represent a valid option, especially in subjects with limited
manual dexterity.2> When eligible patients are adequately preopera-
tively selected, PP is usually associated with a high satisfaction rate
in either patients or partners, with limited short-term and long-term
complications.*~7 Despite the aforementioned considerations, PPs still
remain an underutilized option, accounting for less than 5% of patients
with refractory ED.* Data derived from long-term prospective stud-
ies showed that the mean duration of ED symptoms before surgical
intervention ranges from 3—6 years. This could reflect the lack of
objective data to adequately identify and redirect patients for whom
less-invasive ED treatment options are likely to fail. On the other hand,
the high long-term post-surgical satisfaction rate in both partners and
the available data supporting the patient’s willingness to recommend
similar treatments to relatives or friends can suggest a lack of sufficient
information and knowledge of the possible advantages and limitations

it was independent of age.

erectile dysfunction, penile prosthesis, Peyronie’s diseases, satisfaction

related to the PPs approach to ED subjects. Hence, the correct iden-
tification of the most suitable candidates for the surgical approach
represents a crucial step. Although several systematic reviews have
identified and discussed the most important determinants supporting
successful and satisfactory PP implantation outcomes,* 7% the avail-
able results are mainly based on subjective, rather than objective,
analysis.

The aim of this study is to systematically review and objectively ana-
lyze, through a meta-analytic approach, all available data related to
patient and partner PP satisfaction rates in order to correctly identify

possible determinants and limitations.

2 | METHODS

This meta-analysis was performed in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) report-
ing guideline and Meta-analysis of Observational Studies in Epi-
demiology (MOOSE) guidelines (Supporting information files 1 and
2).

The following PECO criteria were used!®: population: gen-
eral male population >18 year old; exposure: patients with ED
from heterosexual couples undergoing PP implantation; com-
parison: prospective or retrospective analysis from baseline;
outcomes: patients and partner long-term satisfaction, patient
sexual function improvement from baseline and long-term
complications.

The protocol of this study (CRD420223455010) was published on
the website of the University of York (Centre for Reviews and Dis-
semination, https://www.crd.york.ac.uk/PROSPERO/#recordDetails
CRD420223455010).
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2.1 | Search strategy

An extensive Medline, Embase, and Cochrane search was performed,
including the following keywords: (“penile prosthesis”’[MeSH Terms]
OR (“penile”[All Fields] AND “prosthesis”[All Fields]) OR “penile pros-
thesis”[All Fields]) AND (“personal satisfaction’[MeSH Terms] OR
(“personal”[All Fields] AND “satisfaction”[All Fields]) OR “personal sat-
isfaction”[All Fields] OR “satisfaction”[All Fields] OR “satisfactions”[All
Fields] OR “satisfaction s"[All Fields]). The search, which accrued data
from January 1, 1969, up to July 31, 2023, was restricted to English-
language articles including human participants. The identification of
relevant studies was performed independently by five of the authors
(DS, AC, WV, AP, and GC), and conflicts were resolved by a consen-
sus discussion among all authors. We did not employ search software
but hand-searched the bibliographies of retrieved papers for additional
references. The main source of information was derived from published

articles.

2.2 | Study selection

All prospective and retrospective observational trials reporting data
on PP patient and partner satisfaction were included, independent of
the specific question used to assess the topic. When possible, data
derived from PP re-implantation were excluded from the analysis. Case
reports were excluded. Similarly, studies on PP not reporting patient or
partner satisfaction were excluded from the analysis. In addition, only
studies evaluating PP outcomes related to ED in heterosexual couples
were considered (Figure S1). Data derived from phalloplasty recon-
structive surgery or from ED in homosexual couples were excluded
from the analysis. In particular, data on homosexual couples were not
considered due to the limited number of available studies and to avoid

possible bias in the evaluation of patient and partner satisfaction.

2.3 | Outcome and quality assessment

The principal outcome measure was the assessment of patient sat-
isfaction with PPs. Secondary outcomes included overall partner’s
satisfaction as well as patient’s and partner satisfaction according to
the different types of PPs. Sexual function improvement after PP using
the International Index of Erectile Function (IIEF) was also investigated
whenever possible. In addition, when available, long-term adverse
events related to PP surgery were also assessed, along with their
possible determinants. The quality of the trials and risk of bias were
determined using the ROBINS-E tool for observational studies (Table
s1).1t

2.4 | Statistical analysis

Heterogeneity was assessed using 12 statistics. Even when low het-
erogeneity was detected, a random-effect model was applied because

ANDROLOGY

the validity of heterogeneity tests can be limited with a small num-
ber of component studies. We used funnel plots and the Begg-adjusted
rank correlation test to estimate possible publication or disclosure
bias.12 However, undetected biases may still be present because these
tests have low statistical power when the number of trials is small.
Meta-regression analyses were performed whenever indicated. All
data were calculated using Comprehensive Meta-analysis Version 2,
Biostat (Englewood, NJ, USA). Multivariate analysis was performed on
SPSS (Statistical Package for the Social Sciences; Chicago, IL, USA) for
Windows 25.1.

3 | RESULTS
3.1 | Descriptive statistics

Out of 663 retrieved articles, 83 were included in the study (Table 1;
see also Appendix A and Figure S1).

Overall, 12,132 subjects were included with a mean age and mean
follow-up of 58.6 [range 20; 77.1] years and 47.6 [range 6; 374] months,
respectively. Among the included studies, 32 prospectively evaluated
the patient’s outcomes, whereas 51 reported a retrospective analysis
(Table 1). In addition, when the type of PP was considered, 11 and 46
studies reported data only on malleable or inflatable PP, respectively.
Furthermore, seven authors compared different approaches, and 19
studies showed data derived from a mixed population of patients
treated with either malleable or inflatable PP (Table 1).

3.2 | Patient outcomes

Completed data related to patient satisfaction were available for 9,429
subjects. The Erectile Dysfunction Inventory of Treatment Satisfac-
tion (EDITS) was the most used validated questionnaire, whereas a
lower number of studies applied IIEF, or quality of life and sexual-
ity with penile prosthesis (QoLSPP). Finally, many authors utilized a
non-validated questionnaire (Table 1).

The 12 in trials assessing patient satisfaction was 90.27 (p < 0.0001).
A funnel plot and Begg adjusted rank correlation test (Kendall’s 7: 0.17;
p =0.03) suggested publication bias (Figure S2A).

Overall, a high patient satisfaction rate (> 80%) was observed
(Figure 1). In addition, when patient satisfaction was investigated
according to the type of PP, a higher rate was detected when inflat-
able devices were compared to malleable ones (Q = 9.03; p = 0.003,
see also Figures 1 and S3A-C). Duval and Tweedie’s “trim and fill”
revealed a non-significant difference in PP satisfaction rate for all stud-
ies (satisfaction rate = 78[74; 82]%) or when only inflatable PPs were
considered (satisfaction rate = 88[84; 91]%,; see also Figure S2B).

The patient satisfaction rate did not differ when prospective
studies were compared to retrospective analyses (81[76;85]%,; vs.
85(81;88]%; Q = 1.74; p = 0.19), and when studies using the EDITS
questionnaire were compared to the rest of the sample (83[78;871%
vs. 84[80;871%; Q = 0.038; p = 0.845). Similar results were observed
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Type of PP 10 20 30 40 50 60 Event rate  LL, 95% CI UL, 95% CI #
Malleable * 72,4 63,2 80 11
Inflantable * 85,4 81,1 88,8 46
Mixed > 84,5 81,1 87,3 20
Overall H—— 83,6 80,6 86,3 83

FIGURE 1 Patient satisfaction rate on penile prosthesis (PP) according to the type of device implanted. LL, Lower level; UP, upper level; Cl,

confidence interval.

when all studies using validated questionnaires were compared to the
rest of the sample (84[80;88]% vs. 83[79;871%; Q = 0.206; p = 0.650).

Meta-regression analysis showed that the overall patient satisfac-
tion rate was independent of age (S=—0.001[-0.011;0.010]; p=0.847;
| = 1.407[0.771;2.043]; p < 0.0001; Figure S4A) and increased in
subjects with three-piece PP and in those with a higher rate of car-
diovascular (CV) or neurological diseases (Figure 2A-C). Similarly,
the patient satisfaction rate increased as a function of study follow-
up (S = 0.006[0.005;0.007]; p < 0.0001; I = 1.250[1.162;1.338];
p < 0.0001) and the number of the patients included in the study
(S = 0.0009[0.0008;0.0010], p < 0.0001; | = 1.1553[1.0811;1.2294];
p < 0.0001). Conversely, a lower patient satisfaction rate was
observed in subjects with a previous history of spinal cord injury
(SCI; Figure 2D). Finally, no difference in the patient satisfac-
tion rate according to the presence of diabetes mellitus, pelvic
surgery or trauma, PD, or arterial hypertension was observed
(Figure S4B-E). Similar data were observed when only subjects
with inflatable PP were considered (not shown). Investigation of
the role played by other clinical parameters or associated mor-
bidities was not possible due to the limited number of available
data.

3.3 | Partner outcomes

Data related to partner satisfaction were available in 39 studies,
including 4,381 women (Table 1).

The 12 in trials assessing partner satisfaction rate was 90.24
(p < 0.0001). A funnel plot and Begg-adjusted rank correlation test
(Kendall’s 7: 0.14; p = 0.22) suggested no publication bias.

When the whole population was considered, a trend toward a
lower satisfaction rate in partners when compared to that observed
in patients was observed (76[74;771%). This was confirmed in those
trials which simultaneously reported EDITS data for both partners
(Figure 3). Interestingly, the difference in EDITS score was con-
firmed when older (published before 2018) studies were consid-
ered 6.72[5.69;7.76], but not when more recently published papers
were analyzed 0.00[—4.43;4.34]. The former, enrolled older subjects
(62.1 + 1.4 vs.59.9 + 2.8 years; p < 0.0001) with longer follow-up
(52.8 + 12.3 vs. 40.5 + 12.7 months; p < 0.0001) when compared to
the latter.

Similar to what was observed in men, a higher satisfaction rate
in female partners was detected when inflatable PPs were com-
pared to malleable ones (81[72;88]% vs. 68[55;78]%; Q = 3.53,
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120

0,60
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3,00
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FIGURE 2 Impact of amount of three pieces inflatable penile prosthesis (A), cardiovascular disease (B), neurological diseases (C), and spinal
cord injury (D) on overall patient penile prosthesis satisfaction.
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Study name Statistics for each study Difference in means and 95%CI
Difference Lower Upper
in means limit limit p-Value
Vakalopoulos et al., 2013 5,48 -1,78 12,74 0,14 =
Bozkurt et al., 2015 6,00 3,32 8,68 0,00 s B
Bozkurt et al., 2015* 800 623 977 0,00 B
Kucuk et al., 2016 8,10 1,79 1441 0,01 —_—
Akdemir et al., 2017 5,98 4,45 7,51 0,00 .
Adriannet et al., 2018 -0,52  -5,63 4,59 0,84 —a—
Grande et al., 2018 1,50 -886 11,86 0,78 =
Di Pierro et al.., 2021 1,10 1235 14,55 0,87 Il
Overall 587 414  7.60  0.00 L 4

-20,00 -10,00 0,00 10,00 20,00

Partners Patients

FIGURE 3 Weighted mean differences (with 95% CI) in Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS) score between
patients and partners as derived from studies included in the analysis. UL, Upper levels; LL, low levels; Cl, confidence interval.

p = 0.06). In addition, meta-regression analysis showed that part-
ner satisfaction increased as a function of PD and declined according
to patient age (Figure 4AB). The effect of female age on part-
ner and patient satisfaction was not possible due to the limited

available data.

3.4 | Patient sexual function

Data on IIEF were available in 14 studies, including 1,263 patients
(Table 1). In particular, the erectile function was assessed by IIEF5 and
IIEF-EFD in 4 and 10 studies, respectively. The I2 in trials assessing the
overall erectile function was 99.08 (p < 0.0001). A funnel plot and Begg-
adjusted rank correlation test (Kendall’s 7: 0.48; p = 0.005) suggested
publication bias. PP implantation resulted in a significant improve-
ment of the erectile function which was confirmed when the data
were restricted to only those studies using the IIEF-EFD score (stan-
dardized mean 5.73[4.51;6.95] and 6.52[5.03;8.01] for overall erectile
function and IIEF-EFD, respectively; see also Figure S5A,B). The dataon
the overall erectile function were confirmed after applying Duval and
Tweedie’s “trim and fill” test (effect size = 7.32[4.76;9.88]).

Similar to what was observed for the erectile function, PP implanta-

tion significantly increased all the other |IEF domains (Figure S5C-G).
3.5 | Long-term complications
Overall, 46 studies reported data on long-term complications (Table

S2). Among them, the erosion rate was reported in 25 trials, whereas

the incidence of infection, mechanical failure, and pain was declared

in 46, 37, and 21 studies, respectively (Table S2). The 12 in trials
assessing the overall erectile function was 65.77 (p < 0.0001). A fun-
nel plot and Begg-adjusted rank correlation test (Kendall's z: 0.38;
p = 0.69) suggested no publication bias. The mean long-term com-
plication rate ranged from 3% for erosion to 4.6% when mechanical
failure was considered (Figure S6 A-D). The infection rate ranged from
2.9% to 4.5% and was tightly related to the prevalence of diabetes
among the included studies (S = 0.008[0.001;0.015]; p < 0.02, and
| =-3.256[-3.569;—2.942], p < 0.0001). No difference in the infection
rate between malleable and inflatable PP was detected (4.8[3.2;7.2]%
vs. 3.0[2.1;4.4]% for malleable and inflatable, respectively; Q = 2.748,
p =0.097). The presence of any PP complication was inversely related
to patient’s satisfaction after alternative multivariate linear regression
analyses, weighting each study for the number of subjects enrolled,
and adjusting for trial duration and patient’s age (see Table S3; all
p <0.0001).

4 | DISCUSSION

Our study confirms that PPs represent a suitable therapeutic option
for more severe ED subjects. We also confirm the high couple satis-
faction rate, with patients reporting higher outcomes when compared
to their female partners. When the specific determinants were ana-
lyzed, patient satisfaction was independent of age, whereas it declined
in older couples when partner opinion was considered. CV and neuro-
logical diseases represented the morbidities associated with better PP
outcomes when patients were considered. Conversely, the presence of
a history of SCI was characterized by a lower patient satisfaction rate.

When female counterparts were investigated, PD was the only factor
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Logit event rate

240 5=-0.019[-0.033;-0.006];p<0.006
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-4,00
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FIGURE 4 Impact of amount of patient Peyronie’s disease (A) and patient’s age (B), on overall patient penile prosthesis satisfaction.

significantly related to better post-surgical satisfaction. The presence
of long-term surgical complications was limited and in line with what
was previously reported.1314

The higher patient satisfaction rate observed with IPP and with
three-piece devices is not surprising and well-known.?1°> Usually, these
types of devices can guarantee a relatively more natural penile rigidity
allowing a rapid return to penile flaccidity after sexual intercourse.*%?
Accordingly, the placement of semirigid has progressively declined dur-
ing last the 15 years. Another very interesting finding derived from
this study is the direct correlation between patient satisfaction and
the duration of follow-up. Some studies have shown that patient sat-
isfaction usually increases in the first year reaching a plateau stage
thereafter.1®17 |t can be speculated that long-lasting experience with
the devices can help to overcome possible initial difficulties in their
management, allowing them to reach a better couple sexual intimacy
and to cope with potential initial negative feelings and dissatisfac-
tions. The latter observation is particularly noteworthy considering the
data derived from a recent meta-analysis showing that the IPP device
survival rate ranges from 93.3% at 1 year to 52.9% at 20 years.'8

The different outcomes in the PP-satisfaction rate related to the
role played by aging observed in patients and partners are very inter-
esting and deserve further discussion. A large body of evidence has

clearly documented that a high number of elderly men and women

remain sexually active despite an age-dependent increase in sex-
ual dysfunctions.1?-22 The same studies have also clarified that men
self-reported more frequent sexual activity and a more positive and
permissive attitude toward sex when compared to women. This dis-
cordant behavior can result in potentially negative consequences for
couple well-being, such as chronic tension, impairment of other aspects
of the couple’s life, or even extramarital affairs.22-2> In addition, it
should be recognized that female partners of men with ED often
report a higher frequency of sexual dysfunction and an impaired sex-
ual activity satisfaction, tightly related to the onset of their partner’s
erectile difficulties.2427 All these factors can be used to clarify the
differences observed in male and female PP satisfaction as well as
possible age-related divergences. Similarly, possible differences in the
population characteristics can explain, at least partially, the lower dif-
ferences between patient and partner’s PP satisfaction observed in
more recently published surveys. On the other hand, the improve-
ment of surgical techniques and the quality of the implanted devices
represent other possible reasons for supporting the latter results.
Accordingly, despite what is observed in this study in women, several
trials have shown excellent results in male PP satisfaction rates evenin
patients older than 70 years.28-30

The higher male PP satisfaction rate according to CV diseases

(CVD) is not surprising. In the latter population, the concomitant use
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of nitrates might represent a possible contraindication for a conser-

vative therapy favoring the use of PP.12 On the other hand, specific
studies have shown a PP higher satisfaction rate in subjects with vas-
culogenic ED when compared to those with radical prostatectomy (RP)
related ED.31-33 RP is frequently associated with subjective penile
length loss as well as the loss of ejaculation function. Both conditions

can have a tremendous impact on patient wellbeing3+3°

and they can
contribute to the observed higher satisfaction rate in patients who
have progressively lost their erectile function due to chronic dam-
age to the vascular endothelium. Similar considerations can be drawn
for the higher satisfaction rate observed in subjects with neurologi-
cal diseases. In addition, in the latter condition, the lower efficacy of
the traditional medical therapy for ED can represent another source
of explanation.»2 However, when the role of PP in subjects with SCI
was investigated, a lower satisfaction rate was observed. Some stud-
ies have shown that PP implantation in people with SCI can represent
a suitable option not only to improve the erectile function but also
to manage bladder dysfunction through the positioning of the urinal
condom.?¢37 A recent meta-analysis'* indicated that PP in subjects
with SCI is associated with a relatively higher infection rate (up to
11%), which can explain the lower satisfaction rate observed in this
study. The use of PP implantation is frequently required in the setting
of PD, particularly when associated with a preoperative ED. Despite
the overall good results related to the correction of the penile cur-
vature, several complaints, such as decreased penile dimensions and
sensitivity as well as persistent penile deviation particularly in the
presence of complex pre-operative deviation, can limit the satisfaction
rate after IPP placement.>?1” The higher satisfaction rate observed
in females according to the presence of male PD can reflect the
improvement of the sexual function after PP implantation. Accord-
ingly, a worse sexual function has been reported in women of subjects
with PD.%8

The analysis of the specific determinants of PP long-term com-
plications is behind the aim of this study and has been revised
elsewhere.'*3? Our data showed that the long-term complications are
limited, in line with what is reported in the current literature.*° Inter-
estingly, as previously reported,3? the PP infection rate was closely
related to the presence of diabetes mellitus (DM) as well as to the
lowest stratification rate after the adjustment for confounders. The
association between DM and a higher risk of infection is well known
due to its association with leukocyte dysfunction and microangiopa-
thy. The latter point is crucial considering the large prevalence of
ED among diabetic patients.*! Some evidence has demonstrated that
pre-operative glycometabolic control represents a crucial factor in pre-
dicting DM-related infection after PP surgery. In particular, by applying
ROC curve analysis in a consecutive series of 902 diabetic subjects
Habous et al.*2 recently showed that a mean Hb1Ac higher than
8.5% predicted infection with a sensitivity and specificity of 80% and
65%, respectively. However, it should be recognized that more recent
data including 932 diabetic patients undergoing primary PP implanta-
tion from 18 high-volume PP implantation surgeons have shown that
Hb1Ac and blood glucose levels were not predictive for higher post-

operative infection.*® However, the same study showed that a history

CORONAET AL.

of DM-related complications was a significant predictor of a higher
revision rate.*®

Several limitations should be considered. Systematic reviews and
meta-analyses have been considered as a particularly useful tool to
address questions for which multiple data sources are conflicting, or
when there is a variety of reports with low statistical power, since
pooling data can improve statistical power providing more convincing
results. However, it should be recognized that most data included in
the present meta-analysis are derived from subjective evaluation of
satisfaction and not from validated questionnaires representing a pos-
sible source of bias. In addition, combining data of flawed evidence does
not remove biases. Furthermore, the concept of satisfactory surgery
is quite conflicting and can be strongly different between patients
and surgeons. The ideal tool for investigating satisfaction after PP
implantation should be specifically evaluated and validated in this pop-
ulation. However, the vast majority of the available self-reported tools
were designed to evaluate patient satisfaction derived from the oral
ED therapy,***> whereas only the treatment satisfaction scale was
validated for partners’ outcomes.*® At present, only “Quality of Life

and Sexuality with Penile Prosthesis*’”

and the Satisfaction Survey
for Inflatable Penile Implant (SSIP1)*8 received sufficient validation in
subjects with PP. The latter, in particular, is nowadays considered the
current frontrunner for PPs.*8 However, none of the available stud-
ies used SSIPI since its validation is relative recent.*® The lack of a
sufficiently validated instrument can result in heterogeneity in sat-
isfaction report and publication bias. Accordingly, the vast majority
of the studies included in the present meta-analysis did not apply a
validated instrument to assess patient and partner satisfaction, result-
ing in high heterogeneity. In addition, the satisfaction rate increased
according to the number of patients included in the study, confirm-
ing the greater likelihood of publishing their results in high-volume
centers, usually characterized by better outcomes. However, the differ-
ences in patient satisfaction were negligible when those studies using
validated tools were compared to the rest of the sample. Similarly,
the application of Duval and Tweedie’s “trim and fill” showed a non-
significant difference in the PP patient satisfaction rate. Finally, no data
on patient and partner expectations were available. Furthermore, to
avoid possible bias in the evaluation of patient and partner satisfaction
we restricted our analysis on heterosexual couples and data derived
from phalloplasty reconstructive surgery or from ED in homosexual
couples were excluded from the analysis. Therefore, more research in
the field is needed. Finally, since not included among the main research
outcomes, date related to the long-term complication rates should be
considered with cautions. Accordingly, important studies might have
been missed.

In conclusion, our data showed that PP represents a very good ther-
apeutic option for patients with ED. Patient and partner satisfaction is
excellent and can improve with time. The number of complications is
limited and strongly associated with the presence of DM. Pre-operative
patient selection appears to be a crucial step in order to avoid false
and unrealistic post-operative expectations. The association between
poor PP outcomes and DM can stimulate patients to promote healthier

behaviors in order to improve glycometabolic control.

85U80|7 SUOWLWOD dAeaID 8|qedl|dde ays Aq peusenob a1e Ssplife YO ‘@SN JO s8N 10 A%eiqi]8UIIUO /8|1 UO (SUORIPUOD-pUe-SW.eI W0 A3 1M ARelq 1 Bul|UO//SANY) SUORIPUOD PUe Swie 18U 88S [G202/T0/20] uo ArlqiTauljuo Ao]IM BURKSIS 8zWBli4 1d eISRAIUN AQ 969€ET IPUe/TTTT OT/I0p/W00 A3 | Areiq1jeuluO//SdRY WOy papeo|umoq ‘0 ‘£262.702



CORONAET AL.

AUTHOR CONTRIBUTIONS
Andrea Cocci, Walter Vena, Alessandro Pizzocaro, performed the

research. Giovanni Corona, Daniele Santi, Carlo Bettocchi and Mario

Maggi analyzed the data and wrote the paper. Linda Vignozzi, Yacov

Reisman, and Andrea M. Isidori drew the figures. Suks Minhas, Andrea

Salonia, and Rosario Pivonello prepared the tables and all the authors

revised and approved the final manuscript.

ACKNOWLEDGMENTS

We acknowledge co-funding from Next Generation EU, in the context

of the National Recovery and Resilience Plan, Investment PE8—Project

Age-It: “Ageing Well in an Ageing Society”. This resource was co-
financed by the Next Generation EU [DM 1557 11.10.2022]. The views

and opinions expressed are only those of the authors and do not

necessarily reflect those of the European Union or the European Com-

mission. Neither the European Union nor the European Commission

can be held responsible for them.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on request

from the corresponding author. The data are not publicly available due

to privacy or ethical restrictions.

ORCID

Giovanni Corona
Daniele Santi
Andrea Cocci
Andrea M. Isidori
Rosario Pivonello

Andrea Salonia

https://orcid.org/0000-0002-9894-2885
https://orcid.org/0000-0001-6607-7105
https://orcid.org/0000-0003-0138-6294
https://orcid.org/0000-0002-9037-5417
https://orcid.org/0000-0002-9632-1348
https://orcid.org/0000-0002-0595-7165

REFERENCES

1.

Corona G, Cucinotta D, Di Lorenzo G, et al. The Italian Society of
Andrology and Sexual Medicine (SIAMS), along with ten other Ital-
ian Scientific Societies, guidelines on the diagnosis and management
of erectile dysfunction. J Endocrinol Invest. 2023;46(6):1241-1274.
doi:10.1007/s40618-023-02015-5

. Salonia A, Bettocchi C, Boeri L, et al. European Association of Urol-

ogy Guidelines on Sexual and Reproductive Health-2021 Update:
male sexual dysfunction. Eur Urol. 2021;80(3):333-357. doi:10.1016/
j.eururo.2021.06.007

. Osmonov D, Christopher AN, Blecher GA, et al. Clinical Recommenda-

tions From the European Society for sexual medicine exploring partner
expectations, satisfaction in male and phalloplasty cohorts, the impact
of penile length, girth and implant type, reservoir placement, and
the influence of comorbidities and social circumstances. J Sex Med.
2020;17(2):210-237.d0i:10.1016/j.jsxm.2019.10.016

. Barton GJ, Carlos EC, Lentz AC. Sexual quality of life and satisfaction

with penile prostheses. Sex Med Rev. 2019;7(1):178-188.d0i:10.1016/
j.sxmr.2018.10.003

. Trost LW, McCaslin R, Linder B, Hellstrom WJ. Long-term outcomes of

penile prostheses for the treatment of erectile dysfunction. Expert Rev
Med Devices. 2013;10(3):353-366. d0i:10.1586/erd.12.92

ANDROLOGY

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

€0
WILEY--2

Manfredi C, Fortier E, Faix A, Martinez-Salamanca JI. Penile implant
surgery satisfaction assessment. J Sex Med. 2021;18(5):868-874.
doi:10.1016/j.jsxm.2021.03.007

. Bernal RM, Henry GD. Contemporary patient satisfaction rates for

three-piece inflatable penile prostheses. Adv Urol. 2012;2012:707321.
doi:10.1155/2012/707321

. Bajic P, Mahon J, Faraday M, Sadeghi-Nejad H, Hakim L, McVary

KT. Etiology of erectile dysfunction and duration of symptoms in
patients undergoing penile prosthesis: a systematic review. Sex Med
Rev. 2020;8(2):333-337.d0i:10.1016/j.sxmr.2019.05.003

. Akakpo W, Pineda MA, Burnett AL. Critical analysis of satis-

faction assessment after penile prosthesis surgery. Sex Med Rev.
2017;5(2):244-251.d0i:10.1016/j.sxmr.2017.01.001

Morgan RL, Whaley P, Thayer KA, Schiinemann HJ. Identifying the
PECO: a framework for formulating good questions to explore the
association of environmental and other exposures with health out-
comes. Environ Int. 2018;121(1):1027-1031. Pt. doi:10.1016/j.envint.
2018.07.015

Bero L, Chartres N, Diong J, et al. The risk of bias in observational
studies of exposures (ROBINS-E) tool: concerns arising from applica-
tion to observational studies of exposures. Syst Rev. 2018;7(1):242.
doi:10.1186/s13643-018-0915-2

Begg CB, Mazumdar M. Operating characteristics of a rank correlation
test for publication bias. Biometrics. 1994;50(4):1088-1101.
Ziegelmann MJ. Penile prosthesis infection-moving the needle for-
ward: a commentary on risk factors associated with penile prosthe-
sis infection: systematic review and meta-analysis. Int J Impot Res.
2020;32(6):635-637. doi:10.1038/s41443-020-0250-8

Tienforti D, Totaro M, Spagnolo L, et al. Infection rate of penile prosthe-
sis implants in men with spinal cord injury: a meta-analysis of available
evidence. Int J Impot Res. 2024;36(3):206-213. doi:10.1038/s41443-
022-00632-x

Pryor MB, Carrion R, Wang R, Henry G. Patient satisfaction and penile
morphology changes with postoperative penile rehabilitation 2 years
after Coloplast Titan prosthesis. Asian J Androl. 2016;18(5):754-758.
doi:10.4103/1008-682x.163266

Ji YS, Ko YH, Song PH, Moon KH. Long-term survival and patient
satisfaction with inflatable penile prosthesis for the treatment of erec-
tile dysfunction. Korean J Urol. 2015;56(6):461-465. doi:10.4111/kju.
2015.56.6.461

Montorsi F, Guazzoni G, Bergamaschi F, Rigatti P. Patient-partner sat-
isfaction with semirigid penile prostheses for Peyronie’s disease: a
5-year followup study. J Urol. 1993;150(6):1819-1821. doi:10.1016/
s0022-5347(17)35904-9

Miller LE, Khera M, Bhattacharyya S, Patel M, Nitschelm K, Burnett
AL. Long-term survival rates of inflatable penile prostheses: system-
atic review and meta-analysis. Urology. 2022;166:6-10. doi:10.1016/j.
urology.2022.03.026

Echeverri Tirado LC, Ferrer JE, Herrera AM. Aging and erectile dys-
function. Sex Med Rev. 2016;4(1):63-73. doi:10.1016/j.sxmr.2015.10.
011

Holden CA, McLachlan RI, Pitts M, et al. Men in Australia Tele-
phone Survey (MATeS): a national survey of the reproductive health
and concerns of middle-aged and older Australian men. Lancet.
2005;366(9481):218-224.doi:10.1016/s0140-6736(05)66911-5
Hyde Z, Flicker L, Hankey GJ, et al. Prevalence and predictors of sex-
ual problems in men aged 75-95 years: a population-based study. J Sex
Med. 2012;9(2):442-453.d0i:10.1111/j.1743-6109.2011.02565.x
Corona G, Mannucci E, Petrone L, et al. Psychobiological correlates of
delayed ejaculation in male patients with sexual dysfunctions. J Androl.
2006;27(3):453-458. doi: 10.2164/jandrol.05154

Marieke D, Joana C, Giovanni C, et al. Sexual desire discrepancy: a posi-
tion statement of the European Society for Sexual Medicine. Sex Med.
2020;8(2):121-131.d0i:10.1016/j.esxm.2020.02.008

85U80|7 SUOWLWOD dAeaID 8|qedl|dde ays Aq peusenob a1e Ssplife YO ‘@SN JO s8N 10 A%eiqi]8UIIUO /8|1 UO (SUORIPUOD-pUe-SW.eI W0 A3 1M ARelq 1 Bul|UO//SANY) SUORIPUOD PUe Swie 18U 88S [G202/T0/20] uo ArlqiTauljuo Ao]IM BURKSIS 8zWBli4 1d eISRAIUN AQ 969€ET IPUe/TTTT OT/I0p/W00 A3 | Areiq1jeuluO//SdRY WOy papeo|umoq ‘0 ‘£262.702


https://orcid.org/0000-0002-9894-2885
https://orcid.org/0000-0002-9894-2885
https://orcid.org/0000-0001-6607-7105
https://orcid.org/0000-0001-6607-7105
https://orcid.org/0000-0003-0138-6294
https://orcid.org/0000-0003-0138-6294
https://orcid.org/0000-0002-9037-5417
https://orcid.org/0000-0002-9037-5417
https://orcid.org/0000-0002-9632-1348
https://orcid.org/0000-0002-9632-1348
https://orcid.org/0000-0002-0595-7165
https://orcid.org/0000-0002-0595-7165
https://doi.org/10.1007/s40618-023-02015-5
https://doi.org/10.1016/j.eururo.2021.06.007
https://doi.org/10.1016/j.eururo.2021.06.007
https://doi.org/10.1016/j.jsxm.2019.10.016
https://doi.org/10.1016/j.sxmr.2018.10.003
https://doi.org/10.1016/j.sxmr.2018.10.003
https://doi.org/10.1586/erd.12.92
https://doi.org/10.1016/j.jsxm.2021.03.007
https://doi.org/10.1155/2012/707321
https://doi.org/10.1016/j.sxmr.2019.05.003
https://doi.org/10.1016/j.sxmr.2017.01.001
https://doi.org/10.1016/j.envint.2018.07.015
https://doi.org/10.1016/j.envint.2018.07.015
https://doi.org/10.1186/s13643-018-0915-2
https://doi.org/10.1038/s41443-020-0250-8
https://doi.org/10.1038/s41443-022-00632-x
https://doi.org/10.1038/s41443-022-00632-x
https://doi.org/10.4103/1008-682x.163266
https://doi.org/10.4111/kju.2015.56.6.461
https://doi.org/10.4111/kju.2015.56.6.461
https://doi.org/10.1016/s0022-5347(17)35904-9
https://doi.org/10.1016/s0022-5347(17)35904-9
https://doi.org/10.1016/j.urology.2022.03.026
https://doi.org/10.1016/j.urology.2022.03.026
https://doi.org/10.1016/j.sxmr.2015.10.011
https://doi.org/10.1016/j.sxmr.2015.10.011
https://doi.org/10.1016/s0140-6736(05)66911-5
https://doi.org/10.1111/j.1743-6109.2011.02565.x
https://doi.org/10.2164/jandrol.05154
https://doi.org/10.1016/j.esxm.2020.02.008

“ | WILEY

24,
25.
26.
27.

28.
29.

30.
31
32.
33.

34.

35.

36.

37.

38.

ANDROLOG

NDROLOGY

Boddi V, Corona G, Fisher AD, et al. “It takes two to tango”: the
relational domain in a cohort of subjects with erectile dysfunction
(ED). J Sex Med. 2012;9(12):3126-3136. doi:10.1111/j.1743-6109.
2012.02948.x

Boddi V, Fanni E, Castellini G, Fisher AD, Corona G, Maggi M. Conflicts
within the family and within the couple as contextual factors in the
determinism of male sexual dysfunction. J Sex Med. 2015;12(12):2425-
2435.d0i:10.1111/jsm.13042

Fisher WA, Rosen RC, Mollen M, et al. Improving the sexual qual-
ity of life of couples affected by erectile dysfunction: a double-
blind, randomized, placebo-controlled trial of vardenafil. J Sex Med.
2005;2(5):699-708.d0i:10.1111/j.1743-6109.2005.00119.x

Fisher WA, Rosen RC, Eardley |, Sand M, Goldstein I. Sexual experience
of female partners of men with erectile dysfunction: the female experi-
ence of men’s attitudes to life events and sexuality (FEMALES) study. J
Sex Med. 2005;2(5):675-684.d0i:10.1111/j.1743-6109.2005.00118.x
Al-Najar A, Naumann CM, Kaufmann S, et al. Should being aged
over 70 years hinder penile prosthesis implantation? BJU Int.
2009;104(6):834-837.d0i:10.1111/j.1464-410X.2009.08502.x
Villarreal HG, Jones L. Outcomes of and satisfaction with the inflatable
penile prosthesis in the elderly male. Adv Urol. 2012;2012:240963.
doi:10.1155/2012/240963

Chung E, Solomon M, DeYoung L, Brock GB. Clinical outcomes and
patient satisfaction rates among elderly male aged >75 years with
inflatable penile prosthesis implant for medically refractory erectile
dysfunction. World J Urol. 2014;32(1):173-177. doi:10.1007/s00345-
013-1102-7

Akin-Olugbade O, Parker M, Guhring P, Mulhall J. Determinants of
patient satisfaction following penile prosthesis surgery. J Sex Med.
2006;3(4):743-748.d0i:10.1111/j.1743-6109.2006.00278.x
Bozkurt IH, Arslan B, Kozacioglu Z, et al. Does the etiology affect
the outcome and satisfaction rates of penile prosthesis implantation
surgery? Kaohsiung J Med Sci. 2014;30(11):570-573. doi:10.1016/j.
kjms.2014.04.003

Menard J, Tremeaux JC, Faix A, Pierrevelcin J, Staerman F. Erec-
tile function and sexual satisfaction before and after penile pros-
thesis implantation in radical prostatectomy patients: a comparison
with patients with vasculogenic erectile dysfunction. J Sex Med.
2011;8(12):3479-3486.d0i:10.1111/j.1743-6109.2011.02466.x
Alwaal A, Breyer BN, Lue TF. Normal male sexual function: empha-
sis on orgasm and ejaculation. Fertil Steril. 2015;104(5):1051-1060.
doi:10.1016/j.fertnstert.2015.08.033

Mulhall JP. Penile length changes after radical prostatectomy. BJU Int.
2005;96(4):472-474.d0i:10.1111/j.1464-410X.2005.05666.x
Zermann DH, Kutzenberger J, Sauerwein D, Schubert J, Loeffler U.
Penile prosthetic surgery in neurologically impaired patients: long-
term followup. J Urol. 2006;175(3):1041-1044. doi:10.1016/s0022-
5347(05)00344-7

Deveci S, Martin D, Parker M, Mulhall JP. Penile length alterations
following penile prosthesis surgery. Eur Urol. 2007;51(4):1128-1131.
doi:10.1016/j.eururo.2006.10.026

Davis SN, Ferrar S, Sadikaj G, Gerard M, Binik YM, Carrier S. Female
partners of men with Peyronie’s disease have impaired sexual func-
tion, satisfaction, and mood, while degree of sexual interference is
associated with worse outcomes. J Sex Med. 2016;13(7):1095-1103.
doi:10.1016/j.jsxm.2016.04.074

CORONAET AL.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Gon LM, de Campos CCC, Voris BRI, Passeri LA, Fregonesi A, Riccetto
CLZ. A systematic review of penile prosthesis infection and meta-
analysis of diabetes mellitus role. BMC Urol. 2021;21(1):35. doi:10.
1186/512894-020-00730-2

Smelser AM, VanDyke ME, Nealon SW, et al. Mechanical indica-
tions for inflatable penile prosthesis revision: analysis and implications
for revision surgery. J Sex Med. 2023;20(7):1044-1051. doi:10.1093/
jsxmed/qdad064

Corona G, Rastrelli G, Balercia G, et al. Hormonal association and
sexual dysfunction in patients with impaired fasting glucose: a cross-
sectional and longitudinal study. J Sex Med. 2012;9(6):1669-1680.
doi:10.1111/j.1743-6109.2012.02717 x

Habous M, Tal R, Tealab A, et al. Defining a glycated haemoglobin
(HbA1c) level that predicts increased risk of penile implant infection.
BJU Int.2018;121(2):293-300. d0i:10.1111/bju.14076

Osman MM, Huynh LM, El-Khatib FM, et al. Immediate preopera-
tive blood glucose and hemoglobin alc levels are not predictive of
postoperative infections in diabetic men undergoing penile prosthesis
placement. Int J Impot Res. 2021;33(3):296-302. doi:10.1038/s41443-
020-0261-5

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The
international index of erectile function (I|EF): a multidimensional scale
for assessment of erectile dysfunction. Urology. 1997;49(6):822-830.
doi:10.1016/s0090-4295(97)00238-0

Althof SE, Corty EW, Levine SB, et al. EDITS: development of ques-
tionnaires for evaluating satisfaction with treatments for erectile dys-
function. Urology. 1999;53(4):793-799. doi:10.1016/s0090-4295(98)
00582-2

DiBenedetti DB, Gondek K, Sagnier PP, et al. The treatment sat-
isfaction scale: a multidimensional instrument for the assessment
of treatment satisfaction for erectile dysfunction patients and their
partners. Eur Urol. 2005;48(3):503-511. doi:10.1016/j.eururo.2005.
05.008

Caraceni E, Utizi L. A questionnaire for the evaluation of quality of
life after penile prosthesis implant: quality of life and sexuality with
penile prosthesis (QoLSPP): to what extent does the implant affect
the patient’s life? J Sex Med. 2014;11(4):1005-1012. doi:10.1111/jsm.
12453

Salter CA, Bach PV, Jenkins L, et al. Development and validation of
the satisfaction survey for inflatable penile implant (SSIPI). J Sex Med.
2021;18(9):1641-1651.d0i:10.1016/j.jsxm.2021.06.020

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Corona G, Santi D, Cocci A, et al.
Long-term penile prosthesis couple’s satisfaction: A systematic
review and meta-analysis. Andrology. 2024;1-16.
https://doi.org/10.1111/andr.13696

85U80|7 SUOWLWOD dAeaID 8|qedl|dde ays Aq peusenob a1e Ssplife YO ‘@SN JO s8N 10 A%eiqi]8UIIUO /8|1 UO (SUORIPUOD-pUe-SW.eI W0 A3 1M ARelq 1 Bul|UO//SANY) SUORIPUOD PUe Swie 18U 88S [G202/T0/20] uo ArlqiTauljuo Ao]IM BURKSIS 8zWBli4 1d eISRAIUN AQ 969€ET IPUe/TTTT OT/I0p/W00 A3 | Areiq1jeuluO//SdRY WOy papeo|umoq ‘0 ‘£262.702


https://doi.org/10.1111/j.1743-6109.2012.02948.x
https://doi.org/10.1111/j.1743-6109.2012.02948.x
https://doi.org/10.1111/jsm.13042
https://doi.org/10.1111/j.1743-6109.2005.00119.x
https://doi.org/10.1111/j.1743-6109.2005.00118.x
https://doi.org/10.1111/j.1464-410X.2009.08502.x
https://doi.org/10.1155/2012/240963
https://doi.org/10.1007/s00345-013-1102-7
https://doi.org/10.1007/s00345-013-1102-7
https://doi.org/10.1111/j.1743-6109.2006.00278.x
https://doi.org/10.1016/j.kjms.2014.04.003
https://doi.org/10.1016/j.kjms.2014.04.003
https://doi.org/10.1111/j.1743-6109.2011.02466.x
https://doi.org/10.1016/j.fertnstert.2015.08.033
https://doi.org/10.1111/j.1464-410X.2005.05666.x
https://doi.org/10.1016/s0022-5347(05)00344-7
https://doi.org/10.1016/s0022-5347(05)00344-7
https://doi.org/10.1016/j.eururo.2006.10.026
https://doi.org/10.1016/j.jsxm.2016.04.074
https://doi.org/10.1186/s12894-020-00730-2
https://doi.org/10.1186/s12894-020-00730-2
https://doi.org/10.1093/jsxmed/qdad064
https://doi.org/10.1093/jsxmed/qdad064
https://doi.org/10.1111/j.1743-6109.2012.02717.x
https://doi.org/10.1111/bju.14076
https://doi.org/10.1038/s41443-020-0261-5
https://doi.org/10.1038/s41443-020-0261-5
https://doi.org/10.1016/s0090-4295(97)00238-0
https://doi.org/10.1016/s0090-4295(98)00582-2
https://doi.org/10.1016/s0090-4295(98)00582-2
https://doi.org/10.1016/j.eururo.2005.05.008
https://doi.org/10.1016/j.eururo.2005.05.008
https://doi.org/10.1111/jsm.12453
https://doi.org/10.1111/jsm.12453
https://doi.org/10.1016/j.jsxm.2021.06.020
https://doi.org/10.1111/andr.13696

	Long-term penile prosthesis couple’s satisfaction: A systematic review and meta-analysis
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Search strategy
	2.2 | Study selection
	2.3 | Outcome and quality assessment
	2.4 | Statistical analysis

	3 | RESULTS
	3.1 | Descriptive statistics
	3.2 | Patient outcomes
	3.3 | Partner outcomes
	3.4 | Patient sexual function
	3.5 | Long-term complications

	4 | DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	REFERENCES
	SUPPORTING INFORMATION


