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Introduction

Erectile dysfunction (ED), especially if unrespon-
sive to conservative treatments, either pharmaco-
logical or physical, can be treated with the
implantation of a penile prosthesis (PP).! Indeed,
the primary purpose of the device is to provide
sufficient rigidity and a long-lasting erection to
achieve satisfactory sexual intercourse. It is
important to note that the implantation of a PP
alone does not result in an increase in penile
length. In fact, recent evidence suggested that
some patients may experience perceived penile
shortening of up to 1 cm after PP insertion.2

ED may frequently be associated with significant
penile shortening, particularly in cases of end-stage
Peyronie’s disease (PD) where ED and penile
shortening occur together. In the management of
penile shortening with or without associated curva-
ture, various surgical procedures that do not
involve tunica albuginea incisions have been
described. Techniques such as the Perito scratch
technique, Wilson maneuver, or tunica albuginea
plications can be performed to correct penile cur-
vature during PP implantation. However, these
techniques do not restore penile length but on the
contrary can contribute to further penile shorten-
ing.? In case of ED and penile shortening, addi-
tional penile length preservation maneuvers may
be necessary during PP implantation. A wide range
of surgical techniques have been described to man-
age concomitant ED and penile shortening. These
procedures vary depending on the type of tunica
albuginea incisions used: circumferential, sliding,
multiple sliding, or mesh-like incisions.3

To date, there is currently a lack of evidence guid-
ing the use of penile length preservation maneu-
vers associated with PP implantation to optimize
penile length.

Our objectives were to systematically review the
available literature on this topic, assess the bene-
fits and risks of various surgical techniques used
in this context, conduct pairwise comparisons, if
feasible, and explore sources of heterogeneity for
treatment efficacy and harms through relevant
subgroup and/or sensitivity analysis.

Materials and methods
Protocol and registration

This systematic review was registered in advance
with PROSPERO database (CRD42022360758).

We conducted the review process following the
Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) guidelines
(Supplemental File 1).%

Study eligibility

A specific population (P), intervention (I), com-
parator (C), outcome (O) and study design (S)
(PICOS) framework was used to define study eli-
gibility. Studies were considered eligible for inclu-
sion if they met the following criteria:

- (P): cisgender men aged >18years old, with a
diagnosis of ED with or without concomitant
PD associated with a short penis, who were
naive to penile surgery, and had symptomatic
conditions (ED associated with sexual difficul-
ties related to a short penis)

- (I): PP implantation associated with tunica
albuginea lengthening incisions:

Sliding technique (ST)

Modified sliding technique (MoST)
Multiple sliding technique (MuST)
Tunica mesh expansion procedure
(TMEP)

B Circumferential incision (CI)

Studies adopting straightening procedures to
address penile curvature (e.g. scratch technique,
Wilson’s maneuver, plaque excision/incision or
PICS) were excluded.

Studies adopting visual penile lengthening proce-
dures (e.g. scrotoplasty, suprapubic lipectomy,
ventral phalloplasty, suspensory ligament release)
were excluded.

- (C): any of the aforementioned surgical treat-
ments or no treatments (pairwise comparisons
allowed). Subgroups comparisons of interest
were inquired if available (CI wersus ST; ST
versus MuST; ST versus TMEP).

- (0O): The primary benefit outcome was the
gain in penile length. The primary adverse
outcome was early postoperative complica-
tions (<90 days) such as PP infection, PP mal-
function, glans necrosis and wound
infection.

The secondary outcomes included:

e Functional outcomes, assessed using vali-
dated questionnaires (e.g. International
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Index of Erectile Function — IIEF; Sexual
Encounter Profile — SEP; International
Prostate Symptom Score — IPSS; Erectile
Dysfunction Inventory of Treatment
Satisfaction — EDITS) or as defined by the
trialists.

e Cosmetic outcomes (as defined by the
trialists).

e Impact on patients’ quality of life (as
defined by the trialists).

All outcomes were reported at 12, 18, 24, and
36 months follow-up time points, except for the
primary adverse outcome, which was reported at
90days. For studies where outcomes were not
reported at the pre-specified time points, a
descriptive text was provided.

- (S): Randomized controlled trials (RCTs),
nonrandomized controlled studies (NRS),
and retrospective and prospective cohort stud-
ies including =5 men were included. Case
reports, conference abstracts, reviews, letters,
and editorials were excluded. Additionally,
animal studies, studies with a sample size of
<5 patients, papers published before 1990
and articles in languages other than English
were excluded.

Search and study selection

The Medline, Embase, and Cochrane controlled
trials databases and clinicaltrial.gov were searched
for relevant publications on 1 September 2022.
The search terms wused are presented in
Supplemental File 2. The search was filtered for
male and human. Studies published between 1
January 1990 and 1 September 2022 were
included.

Following de-duplication, four review authors
(AM, GR, MP, and IS) independently screened
the titles and abstracts of the identified records
for eligibility, working in pairs. The full text of all
potentially eligible records was retrieved and
screened independently by four review authors
using a standardized form, linking together multi-
ple records of the same study. Any disagreements
were resolved through discussion or by consulting
a fifth review author (MF).

Data extraction and analysis
The four review authors (AM, GR, MP, and IS)
independently extracted outcome data, working

in pairs. One review author extracted study char-
acteristics, which were then checked for accuracy
by a second review author. Any disagreements
were resolved through discussion or by consulting
a fifth review author (MF). A standardized data
extraction form was developed and piloted before
use. In case of incomplete data reporting, study
authors were contacted.

Data to be extracted and included in the ‘charac-
teristics of included studies’ table were as follows:
study design; countries and institutions where the
data were collected; dates defining start and end
of patient recruitment and follow-up; methods
used to form intervention and comparator groups;
whether an a priori protocol or analysis plan was
present; participant demographic and clinical
characteristics (similar to the pre-specified con-
founder variables shown in the ‘risk of bias’ sec-
tion below); eligibility criteria for participants; the
numbers of participants included in the study,
assigned to each intervention or comparator
group, received the intended treatment, and ana-
lyzed; losses and exclusions of participants, with
reasons; description of interventions; study fund-
ing sources; ethical approval; power calculation.

Assessment of risk of bias in included studies

The ‘risk of bias’ for each included study was
assessed by the four review authors (AM, GR,
MP, and IS), working in pairs. Any disagree-
ments were resolved through discussion or by
consulting a third review author (MF). The risk
of bias in RCT's was assessed using the recom-
mended tool in the Cochrane Handbook for
Systematic Reviews of Interventions.>® This
includes the assessment of: random sequence
generation; allocation concealment; blinding of
participants and personnel; blinding of outcome
assessment; incomplete outcome data; selective
reporting; and other sources of bias.

The risk of bias in non-randomized comparative
studies was assessed using all domains above, and
an extra item to assess the risk of findings being
explained by confounding. Sequence generation
and allocation concealment were retained as
domains but were assessed by default as ‘high risk
of bias’ given the non-randomized nature of these
studies. An extra item to assess the risk that the
findings may be explained by confounding was
included. This was a pragmatic approach
informed by methodological literature pertaining
to assessing Risk of Bias in NRS.”
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Identification

Records identified through
database searching (n= 343)

Records after duplicates
removed (n= 335)

Records rejected
(n=127)

Full-text articles excluded
with reason (n= 105)

Screening
Records screened
(n=208)
Full-text articles assessed
Eligibility for eligibility (n= 120)
Studies included in qualitative
Included

synthesis (n= 15)

Figure 1. PRISMA flow diagram.

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-analyses.

Risk of bias in non-comparative studies was
extended to addressing external validity (applica-
bility of results to different people, places or time)
of non-comparative studies. This was done by
assessing:

1. Was there an a priori protocol? (yes/no)? If
‘no’, the study was at ‘high’ risk of bias.

2. Was the total population included or were
study participants selected consecutively? If
‘no’, the study was at ‘high’ risk of bias.

3. Was outcome data complete for all partici-
pants and any missing data adequately
explained/unlikely to be related to the out-
come? If ‘no’, the study was at ‘high’ risk of
bias.

4. Were all pre-specified outcomes of interest
and expected outcomes reported? If ‘no’,
the study was at ‘high’ risk of bias.

5. Were primary benefit and harm outcomes
appropriately measured? If ‘no’, the study
was at a ‘high’ risk of bias.

If the answer to all five questions was ‘yes’, then
the study was at ‘low’ risk of bias.

Results

Evidence acquisition

The PRISMA flowchart summarizing literature
research and article selection is reported in Figure
1. After screening 120 records, 15 full-text stud-
ies published from 1995 to 2020 were included in
the qualitative analysis. All of them were single-
center retrospective case series.

Study and patients’ characteristics
Overall, we detected a high-risk of bias in all
retrieved publications (Figure 2).

Study and patients’ basic characteristics are
resumed in Table 1. Overall, 1186 adult patients
underwent penile length preservation techniques
during PP implantation were included. The
pooled mean follow-up was 17.7 month. Range of
mean age was 21-84year. The most common
comorbidities associated were diabetes (18-52%)
and smoking habit (68%). The prevalent causes
requiring PP implantation and penile length pres-
ervation maneuvers were organic ED, pelvic
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Figure 2. Risk of bias.

surgery/radiotherapy, and PD in (15.6-24.6%),
(13.7-21.7%), and (60.1-100%), respectively.

Surgical features are summarized in Table 2.
Preoperative  stretched penile length ranged
6-18.2cm. In most studies, penile length measure-
ment was performed in-office measuring with a ruler
the distance from the pubis to the tip of the glans on
the dorsal aspect of the stretched penis. An inflatable
PP was considered in 13.2-100% of cases, whereas
a malleable PP was inserted in 0-93% of patients. A
sub-coronal access alone or in combination with a
penoscrotal incision was performed in most cases
(up to 100%). Among the various technique applied
for penile length preservation ST, MOST, MUST,
TMEP, and CI were used in 3.5%, 23.7%, 3.8%,
35%, and 25.7% of cases, respectively. The Buck’s
fascia only was the preferred option used to cover the
albugineal defect in 742/1186 (62.5%) patients.
Secondary options were the application of bovine
pericardium patch in 135/1186 (11.4%) and the col-
lagen fleece in 50/1186 (4.2%) of patients.

Surgical outcomes

Surgical outcomes are summarized in Table 3. A
penile lengthening ranging from 1 to 7cm was
achieved. No intraoperative complications were
reported. Overall, a significant incidence of post-
operative complications was described in up to
21.7% of cases. In particular, PP infection and
glans necrosis were reported in up to 9.1% and
4.5%, respectively.

Functional outcomes

Table 3 summarizes the functional outcomes. A
minority of studies (5 out of 15) assessed func-
tional outcomes using validated questionnaires
in both preoperative and postoperative settings.
The results showed a significant increase in
IIEF-15 values, ranging from 9 to 51 in the pre-
operative setting to 48-74 at 6 and 12 months
follow-up. EDITS scores ranged from 30 to 55
at 6 months follow-up and 27-55 at 12 months
follow-up.
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Subgroup analysis

Due to inconsistent data, it was not possible to
provide satisfaction rates based upon subgroup
analysis.

Discussion

During the last three decades adjuvant penile
length preservation maneuvers during PP implan-
tation have been used to restore penile length and
girth, an issue that often afflicts patients with end-
stage PD and ED.% The review of the 15 included
articles revealed a heterogeneous group of case
series, published by key opinion leaders in the
surgical treatment of PD. Different surgical
approaches were reported, but no dominant tech-
nique, tunical incision, or implant type was iden-
tified. It is important to note that most of the
included populations consisted exclusively of
patients with intrinsic penile shortening due to
PD which may limit the generalization of our
findings to other causes of penile shorten-
ing.89%11,12,15,17-22 Furthermore, most of these
case-series report had a short- and/or medium-
term follow-up8-18:21.22 and all studies were classi-
fied as having a high-risk of bias.

Concerning penile lengthening, adjuvant penile
length preservation maneuvers were found to
increase penile length by a median of 2.5-3.8 cm.
Moreover, if the lower end of the range is taken
into account at least a 1cm increase in penile
length is to be expected, with the vast majority of
studies reporting at least a 2 cm increase in penile
length.8-19:21 However, it is unclear how much of
an increase in penile length is needed for a signifi-
cant clinical effect (also referred by some as clini-
cally important difference) to be noticeable by the
patient; second, it is also unclear if penile length
increase is homogenous among patients or if some
patient or surgical characteristics can limit corpo-
ral length restoration and, thus, satisfaction.

Patient-reported satisfaction was assessed in only
five studies, with three using the EDITS validated
questionnaire 810121421 yhich was originally
intended and validated for ED treatment, not PD.

The usefulness of EDITS as a tool to assess the
added value of penile length preservation maneu-
vers in PP implantation for ED is still unknown

Although EDITS was not reported in its intended
form (a scale from 0 to 100), the results suggested

that most patients were satisfied, as the lower
quartiles reported were still above what is usually
considered a satisfactory outcome using
EDITS.%10,12 Due to the design of the included
studies, it is currently difficult to determine
whether patients satisfaction is primarily due to
surgical treatment for ED and/or penile curvature
correction, or if there is an additional value in
restoring penile length.

It is noteworthy that increasing penile length is
not without complications. While no intra-opera-
tive complications were reported, post-operative
complications were fairly common, with an over-
all incidence of 21.7% out of 1161 cases, as
shown in Table 3.8-1416,18-22 The most commonly
reported complications were genital hematoma,
occurring in 13.6% of patients,®1618-22 and glans
numbness, reported in 4.05% of patients. It is
worth mentioning that glans numbness can be
transient, and most studies did not provide details
on how it was defined and assessed.?-1%:18-22 Glans
necrosis, a severe and devastating complication,
was extremely rare, with only two cases reported
among the 1161 patients included in our system-
atic review.1%19 Although not an ideal historical
control, tunical lengthening procedures for mod-
erate-to-severe penile curvatures do pose a similar
rate of genital hematoma and glans numbness,
which may allow us to conclude that performing
adjuvant penile length preservation maneuvers
during a PP implantation may be a safe
procedure.

Regarding PP-specific complications, the risk of
infection does not appear to be increased, as only
0.7% of cases reported PP infections, which is
below the accepted risk of 1-2% for stand-alone
PP insertion.8%121416,18,19.23 Mechanical failure
was reported in only one case, but the follow-up
period may have been too short for this complica-
tion to emerge.20

Our current systematic review has some limita-
tions that need to be acknowledged. First, most of
the included case-series are from renowned
experts in PD and ED, and their results may not
be as applicable to other surgeons, as the learning
curve for these maneuvers is unknown.
Furthermore, one author alone accounted for
two-thirds of the included population, which may
have influenced our results and conclusion.8:10:13:14
After a funnel plot analysis of the complications
rate, there may be a publication bias. Some
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case-series did not report any complications
which is unusual given the known morbidity of
these procedure, and it may be a tell-tale sign of a
self-report bias.1%:17:21,22

While the potential benefit of a larger penis may
be enticing, it is still unclear whether an increase
in length and/or girth has an impact on patient-
reported satisfaction. However, it is clear that
performing an adjuvant penile length preserva-
tion procedure adds at least the morbidity associ-
ated with tunical lengthening procedures to a PP
implantation. Patients need to be informed that
while the majority will be satisfied with the out-
come of their surgery, one in five patients may
experience mild complications such as genital
hematoma and glans numbness, and severe com-
plications, like glans necrosis, although rare, can
occur. Since complication rates depend on the
surgeon’s experience, penile length preservation
procedures should only be performed by experi-
enced surgeons in high-volume centers with
expertise in genital reconstructive techniques.

Conclusion

Penile length preservation procedures, within the
described limits, offer a viable option for manag-
ing acquired penile shortening, particularly in
cases of PD. However, they come with a signifi-
cant rate of complications, including serious ones.

To confirm these results, multicenter randomized
controlled studies are needed in order to over-
come the limitations associated with the patients’
selection and outcomes/complications reporting
biases connected with these procedures. In any
case, the penile length preservation corporal
lengthening procedures need to be performed in
high-volume centers by surgeons skilled in genital
reconstructive techniques.
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