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Comparison of preputioplasty and
circumcision in distal hypospadias
correction: long-term follow-up
I.A.L. van den Dungen a,*, S.P. Rynja a,1, J.L.H.R. Bosch a,1,
T.P.V.M. de Jong b,2, L.M.O. de Kort a,1
Summary

Objective
A normal penile cosmesis is an important goal in
distal hypospadias repair. Depending on cultural
standards, repairs are combined with a pre-
putioplasty or circumcision to attain a ‘normal’
penile appearance. Although short-term complica-
tion rates of preputioplasty are available, data on
long-term outcomes are scarce. Therefore, this
study assessed long-term functional and cosmetic
outcomes of distal hypospadias repair with either a
preputioplasty or a circumcision.

Patients and methods
Eligible for inclusion were patients with distal
hypospadias operated in childhood between 1987
and 1993. Complications and reasons for secondary
circumcision were extracted from the medical
charts. Participants completed a questionnaire
including the International Index of Erectile Func-
tion (IIEF-15), the International Prostate Symptom
score (IPSS), and additional non-validated questions.
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Penile cosmesis was judged with the Penile Percep-
tion Score (PPS), stretched penile length was
measured, and uroflowmetry was performed.

Results
Of the 86 eligible and traceable patients, 40 (47%)
participated; of them, 27 had a preputioplasty and
13 a circumcision. Six patients underwent a sec-
ondary circumcision due to a preputial defect
(n Z 2), unsatisfactory cosmetic result (n Z 2),
religious reason (n Z 1), or phimosis (n Z 1).
Complication rates were similar in both the groups.
Long-term outcomes in the preputioplasty and
circumcision group were comparable regarding
cosmetic, sexual, and micturition outcomes.

Conclusions
Distal hypospadias correction combined with pre-
putioplasty had complication rates similar to those
of hypospadias repair with circumcision. In these
patients, preputioplasty had a failure rate of 22%. In
both the groups, long-term outcomes of urinary
function, sexual function, and cosmesis were good.
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Preputioplasty n Z 27 Circumcision n Z 13 P-value

Median [IQR] n Median [IQR] n MWU

Age at follow-up (years)a 20.0 [19.3e22.6] e 19.4 [19.3e20.0] e 0.29
Age at the first operation (years) 1.3 [1.0e3.9] e 0.9 [0.9e1.8] e 0.17
Number of surgeries 2.0 [1.0e3.0] e 2.0 [1.0e2.5] e 0.78
Time to secondary circumcision (years) n Z 6 1.5 [0.8e2.6] e e e e

Age at secondary circumcision (years) n Z 6 5.6 [4.1e7.9] e e e e

Complications % % c2

Complication rate total (%) e 67 e 53 0.34
Complication rate without prepuce-related events (%) e 48 e 46 0.48

Preputioplasty n Z 21 Circumcision n Z 19 P-value

Sexuality Median [IQR] n Median [IQR] N MWU

IIEF-15: Erectile function (1e30) 28.0 [14.0e30.0] 19 27.5 [9.5e30.0] 16 0.68

Cosmesis n n

PPS: general cosmetic score <0.05

(very) satisfied e 15/21 e 19/19
(very) dissatisfied e 6/21 e 0/19

Micturition Median [IQR] n Median [IQR] n c2

IPSS (total score) 0.08
�7 e 18/19 e 12/17
8e19 e 1/19 e 5/17

IPSS 8 micturition satisfaction <0.05

(very) satisfied e 17/19 e 9/17
(very) dissatisfied e 2/19 e 8/17

Uroflowmetry MWU
Qmax (ml/s) 25.5 [17.5e37.0] 20 27.4 [19.2e36.7] 19 0.81

IQR, interquartile range; MWU, ManneWhitney U-test; c2,: Chi-squared test; IIEF, International Index of Erectile Function; PPS, Penile
Perception Score; IPSS, International Prostate Symptom Score; Qmax, maximum flow rate.
Analysis by treatment-received analysis.
a Follow-up since the first operation until visit at outpatient clinic for assessment.
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Introduction

Hypospadias is the most common congenital malformation
of the penis seen in approximately one of 200e300 newborn
boys [1,2]. Although operation techniques to repair hypo-
spadias vary widely, they pursue the same goal: recon-
struction of a penis with a normal urinary and erectile
function and a normal appearance.

Creating a near-normal to normal penile appearance
depends on the standard penile appearance, which can be
influenced by race, culture, and religion. For instance, in
countries where the majority of boys are routinely
circumcised, a circumcised penile appearance is the stan-
dard. In parts of Europe, e.g. the Netherlands, an uncir-
cumcised penis is considered normal, with the exception of
the Jewish and Islamic minority groups [3].

Although hypospadias repair may be combined with a
circumcision, in distal hypospadias, preputial reconstruc-
tion may be considered. Hypospadias repair combined with
a preputioplasty adds to the near-normal to normal penile
appearance in countries where circumcision is not common,
so this is very culturally dependent. Long-term outcomes
have shown that the absence of the foreskin was an aspect
that constantly reminded patients with hypospadias about
their childhood surgery [4].

The increased risk of postoperative complications by
mean of preputial reconstruction remains controversial
[5e7]. The most important complications of preputioplasty
are preputial dehiscence and secondary phimosis. Pre-
putioplasty does not increase the short-term complication
rate of the urethral reconstruction [8]. Although the long-
term functional and cosmetic outcomes of preputioplasty
have not yet been reported, these aspects become
increasingly important in the adolescent and young adult
patient with hypospadias [9]. Psychologically, the absence
or presence of the foreskin may affect satisfaction with
penile cosmesis and might influence sexual development
and functioning. In addition, the highly sensitive prepuce is
an erogenous zone and also protects the glans and meatus
from external irritation [10].

The aim of this study was to evaluate complications,
reoperation rate, and long-term functional and cosmetic
outcomes of distal hypospadias repair combined with either
preputioplasty or circumcision. It was hypothesized that
patients with hypospadias undergoing preputioplasty during
their hypospadias correction will be more satisfied with
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penile appearance and have better urinary outcomes and
better sexual outcomes than patients with circumcised
hypospadias correction.

Patients and methods

Study population

Participants were recruited from a group of patients with
hypospadias operated between 1987 and 1993. Inclusion
criteria were age �18 years at the time of the study and
primary hypospadias repair of a distal hypospadias in
childhood. Excluded were patients referred for redo
hypospadias correction.

Patients were invited through telephone to complete
the postal questionnaires and for physical examination and
uroflowmetry at the outpatient clinic. The study was
approved by the institutional medical ethical committee
(07/2013). All patients provided informed consent.

Medical data from responding eligible patients were
used for analysis of the complication rate and baseline
characteristics. Hypospadias history, primary surgery and
technique, postoperative complications, number of hypo-
spadias repairs, and indications for secondary circumcision
were retrieved from the medical charts. Postoperative
complications were defined as any complication needing a
correction under general anesthesia, including the desire to
improve penile cosmesis.

Surgical technique

If technically feasible, parents of the patients were offered
the choice to combine distal hypospadias repair with a
preputioplasty or circumcision. If preputioplasty was not
feasible as judged by the pediatric urologist, a circumcision
was performed. All patients underwent surgery while on
perioperative prophylactic antibiotics, consisting of 25 mg/
kg of amoxicillin/clavulanic acid. First, the reconstruction
of the urethra and glans was performed, in most cases by
either a Mathieu technique or meatal advancement and
glanuloplasty (MAGPI), followed by either circumcision or
preputioplasty. In case of preputioplasty, the foreskin was
closed in the midline in three or four layers: inner layer,
fascia penis superficialis (one or two layers), and outer
layer, using 6.0 or 7.0 polyglycolic acid sutures. A stay su-
ture was placed 2e3 mm distal to skin closure, preventing
early dehiscence by manipulation. An indwelling catheter
and a compressive penile dressing with foam pads were
applied for 3 days. Parents of patients with preputioplasty
were instructed to retract the foreskin daily starting from
day 10 postoperatively [5].

Cosmesis

Cosmesis was assessed by an independent researcher using
the Penile Perception Score (PPS) [11,12]. The PPS scores
the aspect of the meatus, glans, and penis and general
penile appearance in a score ranging from 0 points (very
dissatisfied) to 3 points (very satisfied). The stretched
penile length was measured in centimeters from the
symphysis to the glans tip with the penis maximally
stretched while compressing the presymphyseal fat and
after retraction of the prepuce when present.

Additional non-validated cosmetic questions regarding
satisfaction with penile length (0e4 score) and penile
appearance, being embarrassed in public, and sensitivity of
the glans (Visual Analog Scale 0e10) were included in the
questionnaire and scored by the patient himself.

Sexuality

Sexual function was assessed by the International Index of
Erectile Function (IIEF-15) questionnaire [13]. This 15-item
questionnaire scores five separate domains of male sexual
function: erectile function (EF), orgasmic function, sexual
desire, intercourse satisfaction, and overall satisfaction.
Domain scores were calculated by summing scores on
questions representing that domain.

Micturition

The International Prostate Symptom score (IPSS) was used
to analyze urinary voiding symptoms to detect urethral
strictures or meatal stenosis [14]. Reconstruction of the
prepuce can affect the outcome of the hypospadias repair
and therefore also functional outcomes such as micturition.
Uroflowmetry was performed using the UroDyn� 1000
flowmeter with a Thompson filter. Maximal flow rate
(Qmax, in milliliters per second) and postvoid residual
(PVR, in milliliters measured by a BladderScan�) were
analyzed. To obtain representative measurements, a
voided volume �100 ml was excluded from the analysis.

Data analysis

Baseline characteristics of responders and non-responders
were compared to identify selection bias in the study
group. Patients with a distal hypospadias repair were
divided into two subgroups: patients with a primary
preputioplasty or primary circumcision. Baseline charac-
teristics of participating patients of both the groups were
compared. Outcomes at follow-up were analyzed based on
the penile appearance as an adult: patients who underwent
a preputioplasty were compared with patients who were
circumcised (treatment-received analysis). Thus, this latter
group included patients with a primary circumcision and
patients with hypospadias who underwent a secondary
circumcision after a failed preputioplasty.

Continuous outcomes (age, follow-up duration, number
of operations and postoperative complications, Qmax, IIEF
scores, penile length, and additional questions) were stated
as median with interquartile range. Groups were compared
using the ManneWhitney U-test.

Ordinal variables (operation technique, secondary
circumcision, PPS, and IPSS outcomes) were stated in per-
centages. These data were compared using the Chi-squared
or, if possible, Fisher’s exact test.

A P-value < 0.05 was considered statistically significant.
All statistical calculations were performed using IBM SPSS
Statistics 20.0.
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Results

Baseline

Of the 144 patients who had primary hypospadias repair in
the study institution between 1987 and 1993, 121 were
traceable; of these, 86 had a distal hypospadias repair. The
hypospadias repair was combined with a preputioplasty in
57 of 86 (66.3%) patients or with a circumcision in 29 of 86
(33.7%) patients. Of these 86 patients, 40 (47%) responded
to the invitation for evaluation at adult age (Fig. 1). The
following baseline characteristics differed between the
responding group and non-responding group: responders
more often had postoperative complications, had more
surgeries, and more often received pre-operative testos-
terone than non-responders (Table 1).

Baseline characteristics of the participating patients are
summarized in Table 2. Only the surgical technique
differed: almost all patients in the preputioplasty group
were treated with a Mathieu procedure compared with 47%
in the circumcision group. The complication rate in the
preputioplasty group was 67% compared with 53% in the
circumcised group (P Z 0.34). Without prepuce-related
complications (e.g. prepuce dehiscence or unsatisfactory
cosmetic outcome), the complication rates were 48% in 13
of 27 patients in the preputioplasty group compared with
46% in 6 of 13 patients in the primary circumcised group
(P Z 0.48).

Secondary circumcision

After preputioplasty, 6 of 27 (22%) patients underwent a
secondary circumcision. Median age at secondary circum-
cision was 5.6 (interquartile range [IQR] 4.1e7.9) years,
Figure 1 Flowchart of patients eligible for the study.
and median time between preputioplasty and secondary
circumcision was 1.5 (IQR 0.8e2.6) years. Reasons for sec-
ondary circumcision were a prepuce defect or dehiscence
(n Z 2), unsatisfying cosmetic aspect (n Z 2), phimosis
(n Z 1), or religious (n Z 1).

Long-term outcomes

In both the preputioplasty and circumcision subgroups,
because some questionnaires were incomplete, data on
some items were missing. Patients with a secondary
circumcision after failed initial preputioplasty were
analyzed in the circumcision group for the long-term
follow-up evaluation because since childhood, they were
accustomed to being circumcised.

Cosmesis and penile length
Regarding the PPS, penile cosmesis was judged highly
satisfactory on all aspects by both the subgroups with me-
dian values of 2 (satisfied) and 3 (very satisfied), except for
the general penile aspect (Table 3). Patients with a pre-
putioplasty were more often judged to have an unsatis-
factory general penile aspect (6/21 vs 0/19; P Z 0.02). In
both the groups, patients themselves reported similar
satisfaction rates regarding penile appearance. Satisfaction
with penile length was also the same in both the groups.
Two patients refused the penile measurement (one in each
group). Median stretched penile length was 13.6 cm in the
preputioplasty group and 12.5 cm in the circumcision group
(P Z 0.06).

Sexuality
The IIEF-15 questionnaire was not completed by two pa-
tients after preputioplasty and by three circumcised pa-
tients (reasons for this are unclear). The IIEF-15 showed no
differences in the various domains between the two groups
(Table 4). In both the groups, three patients had an EF score
of �5 and �25 points, indicating erectile dysfunction on
this domain (3/17 vs 3/13, P Z 0.71). Low rates of
decreased sensitivity of the glans were reported in both the
preputioplasty group (2/16) and circumcised group (1/14).

Micturition
No differences in IPSS outcomes were found between the
groups (Table 4). Circumcised patients reported lower
satisfaction with micturition than those in the pre-
putioplasty group (8/17 47% vs 2/19 11%, P Z 0.03). Uro-
flowmetry showed no significant differences in Qmax or PVR
between the two groups (Table 4). One patient in the
preputioplasty group could not perform uroflowmetry.

Discussion

In this study, a higher short-term complication rate was
found in patients with distal hypospadias who underwent a
preputioplasty than in those with a circumcision; however,
this difference was not significant and was mainly due to
complications of the prepuce only. Long-term functional
and cosmetic outcomes of patients with a preputioplasty
were generally good compared with those who were
circumcised. On the PPS, the general penile aspect was



Table 1 Baseline characteristics of responding vs non-responding patients.

Parameters Responders n Z 40 Non-responders n Z 46 P-value

Median [IQR] Median [IQR] MWU

Age at follow-up (years) 19.7 [19.3e22.4] 19.8 [19.1e22.0] 0.99
Age at first operation (years) 1.2 [0.9e3.4] 1.3 [1.0e3.8] 0.29
Follow-up durationa (years) 18.4 [18.0e19.2] 18.4 [17.5e19.1] 0.54
Postoperative complications (no.) 1.0 [0e2.0] 0.0 [0e1.0] <0.05

Number of surgeries 2.0 [1.0e2.8] 1.0 [1.0e2.0] <0.05

Time to secondary circumcision (years) 1.5 [0.8e2.6] 0.6 [0.4e1.5] 0.14
Age at secondary circumcision (years) 5.6 [4.1e7.9] n Z 6 3.1 [1.6e4.7] n Z 4 0.14

n (%) n (%) c2

Preputioplasty 27/40 (68%) 30/46 (65%) 0.82
Surgical techniqueb

Mathieu 30/40 (75%) 30/46 (65%) <0.05

MAGPI 6/40 (15%) 16/46 (35%)
Meatotomy 3/40 (7%)
GAP 1/40 (3%)

Number of postoperative complications
0 15/40 (38%) 28/46 (61%) 0.13
1 11/40 (27%) 12/46 (26%)
2 11/40 (27%) 5/46 (11%)
3 2/40 (5%) 1/46 (2%)
4 1/40 (3%) e

Complications
Meatal stenosis 8/40 (20%) 34/46 (9%) 0.21
Prepuce dehiscence 4/40 (10%) 1/46 (2%) 0.18
Urethroplasty dehiscence 1/40 (3%) 3/46 (7%) 0.62
Fistula 10/40 (25%) 6/46 (13%) 0.18

Pre-operative testosterone supplementation
No 28/40 (70%) 41/46 (89%) <0.05

Yes 12/40 (30%) 5/46 (11%)

IQR, interquartile range; MWU, ManneWhitney U-test; c2, Chi-squared test.
a Follow-up since the first operation until visit at outpatient clinic for assessment.
b MAGPI: Meatal Advancement and glanuloplasty; GAP: Glandular Approximation Procedure
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scored lower in the preputioplasty group than in the
circumcision group.

Complications

Although many studies have reported the (short-term)
outcomes of distal hypospadias repair, very few have
described outcomes of a combined preputioplasty and none
has reported long-term sexual and functional outcomes
during adolescence and early adulthood [6,15,16].

In this study, the complication rate of both pre-
putioplasty and circumcision was high (67% and 53%,
respectively). Complications of the urethroplasty itself
(dehiscence, fistula, and meatal stenosis) were similar in
the preputioplasty group and the circumcision group (48 vs
46%, P Z 0.48). Thus, although a preputioplasty did not
increase the risk for complications of the urethroplasty, it
did increase the chance of a second operation. In a short-
term study from the study clinic, the complication rate in
the preputioplasty group was between 33% and 12% for the
urethroplasty, compared with 5e8% in the circumcision
group [6]. Other studies report a complication rate of
4e18.6% in the preputioplasty group and 3.3e13.9% in the
circumcision group [3,8,16e18]. Thus, on the short term,
preputioplasty is not the cause of a higher complication
rate of the urethroplasty.

In total, 6 of 27 patients (22%) had a secondary
circumcision because of prepuce defect or dehiscence
(n Z 2), unsatisfying cosmetic aspect (n Z 2), or phimosis
(n Z 1) or due to religious reasons (n Z 1). In some sup-
posedly high-risk cases, a preputioplasty was performed to
preserve the prepuce in case of complications in the future
[10]. A secondary circumcision was performed after the
first repair had been successful.

The risk of developing secondary phimosis is reported to
range from 7.7 to 25%, with up to 1.5e4% of these cases
needing additional surgery [9,10,16,19]. Risk factors for
(secondary) phimosis seem to be a more proximal meatal
position and decreased retractility of the foreskin at the
end of the primary surgery [9,10].

In the present study, the risk of dehiscence was 15%
compared with 2.3e30% in other studies [9,18]. A recent
meta-analysis showed that the risk of reoperation in
hypospadias repair is not dependent on preputial manage-
ment [20]. However, based on this study, parents should be
informed about a potentially higher complication rate after
preputioplasty, mainly of the reconstructed prepuce, than
a circumcision.



Table 2 Baseline characteristics of patients with hypospadias correction (responders).

Parameters Preputioplasty n Z 27 Circumcision n Z 13 P-value

Median [IQR] Median [IQR] MWU

Age at follow-up (years) 20.0 [19.3e22.6] 19.4 [19.3e20.0] 0.29
Age at first operation (years) 1.3 [1.0e3.9] 0.9 [0.9e1.8] 0.17
Follow-up durationa (years) 18.4 [18.4e19.2] 18.4 [17.7e19.0] 0.86
Postoperative complications (no.) 1.0 [0e2.0] 1.0 [0e1.5] 0.39
Number of surgeries 2.0 [1.0e3.0] 2.0 [1.0e2.5] 0.78
Time to secondary circumcision (years) n Z 6 1.5 [0.8e2.6] e e

Age at secondary circumcision (years) 5.6 [4.1e7.9] e e

n (%) n (%) c2

Surgical techniqueb

Mathieu 24/27 (89%) 6/13 (46%) <0.05

MAGPI 3/27 (11%) 3/13 (23%)
Meatotomy e 3/13 (23%)
GAP e 1/13 (8%)

Number of postoperative complications
0 9/27 (33%) 6/13 (47%) 0.34
1 7/27 (27%) 4/13 (31%)
2 9/27 (33%) 2/13 (15%)
3 2/27 (7%) 0/13
4 e 1/13 (7%)

Complications
Meatal stenosis 5/27 (19%) 3/13 (24%) 0.74
Prepuce dehiscence 4/27 (15%) 0/13 0.28
Urethroplasty dehiscence 1/27 (4%) 0/13 0.48
Fistula 6/27 (22%) 4/13 (31%) 0.70

Pre-operative testosterone supplementation
No 20/27 (74%) 8/13 (62%) 0.48
Yes 7/27 (26%) 6513 (38%)

IQR, interquartile range; MWU, ManneWhitney U-test; c2, Chi-squared test.
a Follow-up since the first operation until visit at outpatient clinic for assessment.
b MAGPI: Meatal Advancement glanuloplasty; GAP: Glandular Approximation Procedure.

Table 3 Cosmesis: long-term outcomes of patients with hypospadias correction (responders).

Cosmesis Preputioplasty (n Z 21) Circumcision (n Z 19) P-value

PPS n n c2

PPS 1: Meatal position (very) Satisfied 16/21 17/19 0.42
(very) Dissatisfied 5/21 2/19

PPS 2: Glans aspect (very) Satisfied 17/21 16/19 1.00
(very) Dissatisfied 4/21 3/19

PPS 3: Penile aspect (very) Satisfied 14/21 16/19 0.28
(very) Dissatisfied 7/21 3/19

PPS: general cosmetic score (very) Satisfied 15/21 19/19 <0.05

(very) Dissatisfied 6/21 0/19
Additional questions 1.00
Satisfaction with penile length (very) Satisfied 11/18 12/18

(very) Dissatisfied 7/18 6/18

Additional questions VAS Median [IQR] Median [IQR] MWU

Satisfaction with penile appearance 0e10 6.5 [5.3e7.8] n Z 16 6.5 [6.5e8.0] n Z 14 1.00
Ashamed with penile appearance 0e10 6.0 [5.0e7.0] n Z 16 5.5 [4.0e7.3] n Z 14 1.00
Penile length
Stretched penile length (cm) 13.6 [11.8e15.0] n Z 20 12.5 [11.0e13.5] n Z 18 0.06

PPS, Penile Perception Score; VAS, Visual Analog Scale; IQR, interquartile range; MWU, ManneWhitney U-test; c2: Fisher’s exact test.

47.e6 I.A.L. van den Dungen et al.



Table 4 Sexuality and micturition: long-term outcomes of patients with hypospadias correction (responders).

Sexuality Preputioplasty (n Z 21) Circumcision (n Z 19) P-value

IIEF-15 Median [IQR] n Median [IQR] n MWU

Erectile function (1e30) 28.0 [14.0e30.0] 19 27.5 [9.5e30.0] 16 0.68
Orgasmic function (0e10) 10.0 [8.0e10.0] 19 10.0 [9.0e10.0] 16 0.94
Sexual desire (4e10) 7.0 [6.0e8.0] 19 7.0 [7.0e8.0] 17 0.23
Intercourse satisfaction (0e15) 13.0 [0.0e14.0] 19 10.5 [0.0e13.0] 16 0.46
Overall satisfaction (2e10) 8.5 [7.0e10.0] 16 8.0 [8.0e10.0] 13 0.62

Additional questions n n c2

Decreased sensibility of glans 0.72
Yes 2/16 1/12
No 14/16 11/12

Micturition Preputioplasty (n Z 21) Circumcision (n Z 19) P-value

IPSS n n c2

IPSS (total score) 0.08
�7 18/19 12/17
8e19 1/19 5/17

IPSS 8 micturition satisfaction <0.05
(very) Satisfied 17/19 9/17
(very) Dissatisfied 2/19 8/17

Uroflowmetry Median [IQR] Median [IQR] MWU

Qmax (ml/s) 25.5 [17.5e37.0] n Z 20 27.4 [19.2e36.7] n Z 19 0.81
PVR (ml) 28.5 [1.8e79.8] 75.0 [0e147.0] 0.44

IIEF, International Index of Erectile Function; IQR, Interquartile range; MWU, ManneWhitney U-test; c2, Fisher’s exact test; IPSS, In-
ternational Prostate Symptom Score; Qmax, maximum flow rate; PVR, postvoid residual.
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Cosmesis

Patients with a preputioplasty had lower scores on the
general penile aspect than patients with a circumcision
(P Z 0.02) but similar satisfaction with penile appearance;
this reveals a discrepancy between the assessment by the
pediatric urologist (PPS questionnaire) and the assessment
by the patient (non-validated questions concerning satis-
faction with penile appearance and penile length). This
discrepancy might be partially explained because surgeons
are more critical regarding the cosmetic outcome than
patients [21]. Generally, about 80e90% of patients with
distal hypospadias are satisfied with preputial appearance
after surgery [16]. }Ortqvist et al. reported that one-third of
adults who had undergone a hypospadias correction with a
circumcision wished they had undergone a preputioplasty
and still had an intact foreskin [22].

Sexuality

Sexual outcomes measured with the IIEF questionnaire
were similar on all domains in both the groups, with about
20% reporting erectile dysfunction. Although the IIEF is
widely used for the evaluation of male sexual functioning,
it has not been validated in this adolescent and young adult
group [23]. Patients with hypospadias tend to be less
satisfied with sexual functioning than controls [24]. The
foreskin is supposed to be an erogenous area with more
sensitivity than the uncircumcised glans mucosa. A
circumcision might decrease the genital sensitivity [25].
However, a systematic review reports that medical male
circumcision has no adverse effect on sexual function,
sensitivity, sexual sensation, or satisfaction [26].
Micturition

The present study shows no differences between the pre-
putioplasty and circumcision group on reported micturition
results and uroflowmetry outcomes. The Qmax measured in
both the subgroups was comparable with the reported
median flow rates of 17.2e21.6 ml/s at 10-year follow-up in
patients operated with a tubularized incised plate (TIP)
repair, Mathieu, or MAGPI [27].

Study limitations
Response rates varied for the different outcome variables,
i.e. in the preputioplasty group from 18.3 to 33.3% and in
the circumcision group from 50 to 68.8%.

In this type of long-term follow-up study, the response
rate is always lower than desired for multiple reasons,
including outdated address data, no interest in follow-up,
or feelings of embarrassment. The response rate in the
present study was comparable with that in similar studies
and acceptable for a long-term follow-up study [28]. A
limited response rate increases the risk of selection bias;
however, at baseline, minimal differences between re-
sponders and non-responders were observed, except for
pre-operative testosterone use; the significance of this
difference remains unclear.
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Because part of the outcomes of this study were
collected retrospectively, some information bias cannot be
excluded.

The study was not randomized, and judgment of the
feasibility of a preputioplasty was influenced by many
factors, such as severity of hypospadias and quality of the
prepuce. Moreover, the choice of the parents as well as
religious and/or cultural aspects also played a role.
Designing and performing a randomized study to investigate
this topic will probably be difficult to achieve. Neverthe-
less, this is the first long-term study reporting cosmetic and
functional outcomes in postpubertal patients with distal
hypospadias with either a preputioplasty or circumcision.

Conclusions

Preputioplasty in distal hypospadias (if desired and tech-
nically feasible) has similar functional and cosmetic out-
comes on the long term as a circumcision. Although
preputioplasty is a safe procedure, it carries an increased
risk for reoperation of the foreskin; parents should be
informed about this risk. This study did not confirm the
study hypothesis that patients with preputioplasty are more
satisfied with penile appearance and have better urinary
outcomes and sexual outcomes than patients with circum-
cised hypospadias correction.
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[11] Weber DM, Schönbucher VB, Landolt MA, Gobet R. The pedi-
atric penile perception score: an instrument for patient self-
assessment and surgeon evaluation after hypospadias repair.
J Urol 2008;180:1080e4. https://doi.org/10.1016/j.juro.
2008.05.060.

[12] Weber DM, Landolt MA, Gobet R, Kalisch M, Greeff NK. The
penile perception score: an instrument enabling evaluation by
surgeons and patient self-assessment after hypospadias
repair. J Urol 2013;189:189e93. https://doi.org/10.1016/j.
juro.2012.08.178.

[13] Rosen R, Riley A, Wagner G, Osterloh I, Kirkpatrick J, Mishra A.
International Index of Erectile Function (IIEF): a multidimen-
sional scale for evaluation of erectile dysfunction. Urology
1997;49:822e30.

[14] Barry MJ, Fowler Jr FJ, O’Leary MP, Bruskewitz RC,
Holtgrewe HL, Mebust WKCA. The American Urological Asso-
ciation symptom index for benign prostatic hyperplasia. The
measurement committee of the American Urological Associ-
ation. J Urol 1992;148:1549e57.

[15] Hayashi Y, Kojima Y, Mizuno K, Maruyama T, Tozawa K,
Kohri K. Modified foreskin reconstruction for distal hypospa-
dias and chordee without hypospadias. Int J Urol 2008;15:
646e8. https://doi.org/10.1111/j.1442-2042.2008.02069.x.

[16] Esposito C, Savanelli A, Escolino M, Giurin I, Iaquinto M,
Alicchio F, et al. Preputioplasty associated with urethroplasty
for correction of distal hypospadias: a prospective study and
proposition of a new objective scoring system for evaluation
of esthetic and functional outcome. J Pediatr Urol 2014;10:
294e9. https://doi.org/10.1016/j.jpurol.2013.09.003.

[17] Elganainy EO, Hameed DA, Abdelsalam YM, Abdelaziz MA.
Prepuce preserving versus conventional Mathieu urethroplasty
for distal hypospadias - a prospective randomized study. J
Pediatr Urol 2012;8:264e7. https://doi.org/10.1016/j.jpurol.
2011.05.004.

[18] Moslemi MK, Gilani MAS, Shahrokh H. Mathieu repair of distal
and midshaft hypospadias: risks and benefits of foreskin
reconstruction versus circumcision. Open Access J Urol 2011;
3:105e8. https://doi.org/10.2147/OAJU.S21577.

[19] Leclair MD, Camby C, Battisti S, Renaud G, Plattner V,
Heloury Y. Unstented tubularized incised plate urethroplasty
combined with foreskin reconstruction for distal hypospadias.
Eur Urol 2004;46:526e30. https://doi.org/10.1016/j.eururo.
2004.04.021.

https://doi.org/10.1093/humrep/17.4.1112
https://doi.org/10.1093/humrep/17.4.1112
https://doi.org/10.1016/j.juro.2006.03.082
https://doi.org/10.1016/j.juro.2006.03.082
https://doi.org/10.1016/j.jpurol.2006.06.003
https://doi.org/10.1016/j.jpurol.2006.06.003
https://doi.org/10.1016/S0022-5347(01)66504-2
https://doi.org/10.1111/j
https://doi.org/10.1016/S0022-5347(05)66506-8
https://doi.org/10.1016/j.urology.2007.01.103
https://doi.org/10.1016/j.jpurol.2012.06.008
https://doi.org/10.1016/j.jpurol.2016.07.018
https://doi.org/10.1016/j.jpurol.2016.07.018
https://doi.org/10.1016/j.jpurol.2013.05.022
https://doi.org/10.1016/j.jpurol.2013.05.022
https://doi.org/10.1016/j.juro.2008.05.060
https://doi.org/10.1016/j.juro.2008.05.060
https://doi.org/10.1016/j.juro.2012.08.178
https://doi.org/10.1016/j.juro.2012.08.178
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref13
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref13
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref13
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref13
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref13
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
http://refhub.elsevier.com/S1477-5131(18)30434-0/sref14
https://doi.org/10.1111/j.1442-2042.2008.02069.x
https://doi.org/10.1016/j.jpurol.2013.09.003
https://doi.org/10.1016/j.jpurol.2011.05.004
https://doi.org/10.1016/j.jpurol.2011.05.004
https://doi.org/10.2147/OAJU.S21577
https://doi.org/10.1016/j.eururo.2004.04.021
https://doi.org/10.1016/j.eururo.2004.04.021


Comparison of preputioplasty and circumcision 47.e9
[20] Ghidini F, Sekulovic S, Castagnetti M. Parental decisional
regret after primary distal hypospadias repair: family and
surgery variables, and repair outcomes. J Urol 2016;195:
720e4. https://doi.org/10.1016/j.juro.2015.10.118.

[21] Fasching G, Arneitz C, Gritsch-Olipp G. Foreskin reconstruc-
tion and preservation of a thin distal urethra: a challenge in
tubularized incised plate urethroplasty. Pediatr Surg Int 2011;
27:755e60. https://doi.org/10.1007/s00383-011-2891-7.
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