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Abstract Objective: To compare the outcome of a modified onlay island flap
(MOIF) with that of the Mathieu urethroplasty for distal hypospadias repair.

Patients and methods: In a prospective randomised study, 60 patients with
coronal, subcoronal and distal penile hypospadias, with a urethral plate width of
66 mm, and minimal or no chordee, underwent either MOIF using a midline
longitudinal outer preputial skin flap passed ventrally by penile buttonholing
through dartos fascia incision, or a Mathieu urethroplasty. Closed envelopes were
used for randomly selecting patients for each procedure. The operative duration,
complications, cosmetic outcome, urinary stream and relatives’ satisfaction were
reported for each procedure.

Results: Preoperative data (patients’ age and site of urethral meatus) and
operative duration were insignificantly different between the groups (P = 0.653,
0.786 and 0.710, respectively). There were no intraoperative complications in either
group. The duration of follow-up was insignificantly different between the groups.
Patients treated with the MOIF had a statistically significant lower complication rate
(P = 0.036), and a better cosmetic outcome, urinary stream and relatives’
satisfaction (P < 0.001 for all).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.aju.2015.06.005&domain=pdf
mailto:ehabelganainy@yahoo.com
http://dx.doi.org/10.1016/j.aju.2015.06.005
http://www.sciencedirect.com/science/journal/2090598X
http://dx.doi.org/10.1016/j.aju.2015.06.005
http://creativecommons.org/licenses/by-nc-nd/4.0/


170 ElGanainy
HOSE, hypospadias
objective scoring
evaluation;
UM, urethral meatus
Conclusions: The MOIF urethroplasty seemed to be better than the Mathieu
urethroplasty in patients with distal hypospadias and narrow urethral plates.
Further studies including more patients, and a longer follow-up with an objective
evaluation of functional outcome should be encouraged to confirm these early
results.

ª 2015 Arab Association of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Hypospadias is among the most common congenital
anomalies affecting males [1], with distal hypospadias
accounting formore than half of all cases [2]. Several tech-
niques have been attempted for its correction [3]. The
multiplicity of repair techniques reflects that none is
totally satisfactory [4]. Complications after hypospadias
repair are common [5]. Hence, new modifications of
repair techniques are usually attempted with the aim of
obtaining better results and fewer complications [6].

The aim of the present study was to compare the out-
come of a modified onlay island flap (MOIF) with the
Mathieuurethroplasty for the repair of distal hypospadias.

Patients and methods

BetweenFebruary 2011and January 2013, this prospective
randomised study included 60 patients with coronal, sub-
coronal anddistal penile hypospadias,with aurethral plate
(UP) of 66 mm width, and minimal or no chordee.
Patients with previous penile surgery (previous urethro-
plasty or circumcision) were excluded. The width of the
UP was measured precisely in the operating room under
anaesthesia. Using closed envelopes, patients were ran-
domly divided into two equal groups. Patients in group 1
underwent the MOIF urethroplasty similar to the
Hodgson II procedure [7], with excision of the preputial
skin lateral to the flap, unlike in theHodgson II procedure.

Patients in group 2 underwent a perimeatal-based
skin-flap urethroplasty according to the description by
Mathieu in 1932, as described below. All patients were
operated by the author under combined general and
caudal epidural anaesthesia. Informed written consent
was obtained from patients’ parent(s) or relative(s)
before enrolment in the study, with guarantees of confi-
dentiality. Study approval was obtained from the insti-
tutional scientific board and ethics committee.

The operative steps ofMOIF urethroplasty (Figs. 1 and 2)

The first step was to place a traction suture at the dor-
sum of the glans penis distally, then place a suitably
sized Nelaton catheter. The technique began with three
incisions: (1) a U-shaped incision delineating the UP lat-
erally and proximally, passing superficial to the distal
urethral end; (2) a circumferential incision 1 cm
proximal to the coronal sulcus (CS), made on the inner
prepuce and deepened to the plane between the dartos
layer and Buck’s fascia (proximally to the middle of
the penis); and (3) a circumferential incision (corre-
sponding to the circumcision incision) made on the
penile skin and deepened to the plane between the skin
and dartos layer proximally for �5 mm. The flap was
fashioned using two longitudinal incisions made on the
skin surface, beginning proximally at the circumferential
skin incision and extending distally to the muco-
cutaneous junction and deepened to the plane superficial
to dartos fascia, and separated by a distance corre-
sponding to the required flap width to create the neo-
urethral floor (Figs. 1A and 2A).

This was followed by excision of the preputial skin lateral
to the flap (Figs. 1B and 2B), which is the main difference
between the current MOIF and the Hodgson II procedure.
The whole inner mucosal layer is excised with preservation
with the whole dartos layer (Figs. 1C and 2C).

The dartos fascia (proximal to the flap) was longitudi-
nally incised in the midline (Fig. 1D) and widened prox-
imally, sparing the distal 2–3 mm of dartos layer, so as to
allow easy passage of the penis dorsally by button-holing.
The ventrally placed longitudinal rectangular skin flap
was then sutured to the edges of the
U-shaped incision, beginning at the transverse incision
(Fig. 2D) followed by the two lateral incisions,
beginning proximally and extending distally, using con-
tinuous 6–0 polyglactin running sutures. The glanular
parts of the U-shaped incision were deepened to create
generous glanular wings. The lateral pedicles and the
transverse dartos fascia spared proximal to the flap (obli-
gatory covering of the suture lines; Fig. 2E) were sutured
in place using a few interrupted 6–0 polyglactin stitches.

The glanuloplasty was done by suturing the edges of
the generous glanular wings together from the CS dis-
tally to a mid-glanular position. The muco-cutaneous
incision was circumferentially sutured using a 6–0 poly-
glactin interrupted suture. The meatoplasty was done by
excising the excess length of the flap flush with the glans
penis (Fig. 1E). Each side of the resultant V-shaped end
of the flap was sutured to the corresponding glanular
wing. A small Nelaton catheter (6 or 8 F) was left for
bladder drainage. The final penile appearance and the
outer suture line are shown in Fig. 2F.
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Fig. 1 Operative steps of the MOIF urethroplasty; (A) skin incisions delineating the flap. (B) Excision of skin lateral to the flap. (C)

Excision of the preputial mucosa with preservation of the dartos fascia. (D) Longitudinal incision of the dartos fascia. (E) Meatoplasty by

excising excess preputial skin flush with the glans penis.

A                    B                    C                      D E                     F

Fig. 2 Line drawings of the MOIF urethroplasty; operative steps. (A) Dorsal preputial skin incisions. (B) Excised skin lateral to the flap

and dartos incision (dashed line). (C) Excision of the inner preputial layer and dorsal button-holing of the penis. (D) Suturing of the flap to

the edges of the UP. (E) Dartos pedicles cover the suture lines. (F) Final appearance and the outer suture line.
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Operative steps of the Mathieu urethroplasty

After inserting a glanular fixing suture and a suitably
sized Nelaton catheter, incisions were made as follows:
(1) two incisions just lateral to the UP and extending
proximal to the urethral meatus (UM) for a distance
corresponding to required flap length. Those incisions
were deepened at their glanular parts to create generous
glanular wings. (2) a transverse incision connecting the
proximal ends of the two longitudinal incisions. (3)
another circumferential incision 5 mm proximal to the
CS, with penile degloving. The urethroplasty was done
by suturing the corresponding skin flaps and UP edges
using a 6–0 polyglactin running subcuticular suture.
No dartos layer was applied. The glanular wings were
sutured using interrupted 6–0 polyglactin sutures. A
midline incision of the prepuce was made, and Bayer’s
flaps created for ventral skin coverage, with excision of
the rest of the prepuce. A smaller catheter was left for
bladder drainage.

Postoperative care (in both groups)

All patients had prophylactic antibiotic therapy for
7 days. Mildly compressive, paraffin-impregnated
dressings, applied at the end of the procedure, were
removed 3 days after surgery, and the catheters were
removed 7 days after surgery. Follow-up visits
were scheduled at 1 and 3 months, and every 3 months
thereafter.

The preoperative patients’ data, operative data (dura-
tion and complications), postoperative results (penile
cosmetic appearance, PCA), urinary stream, patients’
or relatives’ satisfaction, and complications, were
reported. The cosmetic results were evaluated by urolo-
gists who were unaware of the type of repair. In a trial to
develop an objective evaluation, a postoperative cos-
metic evaluation score (Table 1) was suggested, whereby
urologists were asked to grade the external UM with
scores of 1–3 (where 1, 2 and 3 are rounded or
disfigured, irregular vertical slit-like and regular vertical
slit-like meatus, respectively), CS and the penile shaft
(PS) with scores of 1–3 (where 1, 2 and 3 are unsatisfac-
tory, satisfactory and excellent, respectively). The sum
of grades represents the PCA score, of 3–9 (where 3–4,
5–7 and 8–9 are considered unsatisfactory, satisfactory
and excellent, respectively). The urinary stream was
judged according to the caregiver in children who were
not toilet-trained, and by the urologists in toilet-
trained children. Abdominal ultrasonography, with



Table 1 The suggested postoperative cosmetic evaluation score.

Variables Grade Diagrammatic representation

1 2 3

The external urethral meatus

Regular vertical slit-like 3
Irregular vertical slit-like 2

Rounded or disfigured 1

The coronal sulcus

Excellent 3
Satisfactory 2

Unsatisfactory 1

The penile shaft

Excellent 3
Satisfactory 2

Unsatisfactory 1

The sum of grades of all variables represents the PCA score, of 3–9.
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evaluation of the postvoid residual urine volume, was
offered to all patients at every visit.

Data were analysed statistically, comparing groups
using Pearson’s chi-squared test for categorical data
and an independent sample t-test for quantitative data,
with P < 0.05 considered to indicate significant
differences.

Results

The patients’ age, site of native UM and the operative
duration (Table 2) were not significantly different
between the groups (P = 0.653, 0.786 and 0.710,
respectively). There were no intraoperative complica-
tions in either group. The mean (SD, range) follow-
up in group 1 was 12.7 (4.3, 6–22) months and in
group 2 was 11.7 (3.5, 6–19) months, and was not sig-
nificantly different between the groups (P = 0.282).
There were significantly fewer postoperative complica-
tions in the MOIF group (P = 0.036). The MOIF
group had a highly statistically significantly better cos-
metic appearance, shape of urinary stream and rela-
tives’ satisfaction rating (P < 0.001 for all). Fig. 3
shows the postoperative cosmetic results after MOIF
urethroplasty. No patient in either group had a signif-
icant postvoid residual urine volume on abdominal
ultrasonography.
Discussion

Hypospadias has challenged generations of reconstruc-
tive surgeons to restore as much normal function and
appearance as possible [8]. Although many techniques
to repair hypospadias have been reported, no consensus
has yet been defined on the best repair [3]. Hence, surgi-
cal techniques for hypospadias repair are continuously
being developed, aiming to overcome the shortcomings
of the available methods [4,6].

Although the tubularised incised-plate (TIP) might be
the most common procedure to repair distal hypospa-
dias, because it is reportedly simple and gives better cos-
metic outcomes than flap repairs [8], in the TIP
procedure some features of the UP, especially a flat
and narrow plate, potentially increase the risk of compli-
cations, i.e., meatal stenosis and urethro-cutaneous fis-
tula [9]. In the present study patients had a narrow UP
(66 mm) and hence the TIP procedure was not an ideal
treatment option.

An advantage of the MOIF technique is the use of
preputial skin, which is often available, is hairless and
large enough to construct the defective urethral floor,
and is often otherwise discarded.

In the present study the Mathieu urethroplasty group
had complications in six patients, with a urethro-
cutaneous fistula occurring in four (13%). These results
are in accordance with those of others, who reported a
similar fistula rate (2–21%) in their study [10]. In the
Mathieu technique a longer flap is associated with a
greater possibility of a decreased blood supply to the
distal-based flap, resulting in a higher incidence of fistula
[11].

However, no urethro-cutaneous fistula was detected
in patients who underwent the MOIF technique. This
might be because: (i) the whole skin flap is well vascu-
larised, as it depends on the longitudinally incised and
minimally interrupted dartos layer, and hence the flap
length might not influence the fistula rate; (ii) the ample
width of the flap ensures tension-free suturing of the
flap; and (iii) the interposition of a full-thickness, well-
vascularised dartos fascia between the suture lines.

Although the benefit of using the dartos layer as a
second covering layer interposed between the inner
and outer suture lines in reducing the incidence of
urethro-cutaneous fistula is questionable [12–14], in the
MOIF procedure, the dartos fascia lateral to the flap
and the preserved distal end of dartos fascia just proxi-
mal to the flap inevitably cover all the inner suture line,
acting as a second layer interposed between it and the
outer suture line.

After hypospadias repair the functional and cosmetic
outcomes are generally assessed subjectively, and a stan-
dardised evaluation of these outcomes is urgently
needed [15]. In the present study, trying to be more
objective, a scoring system was developed to assess the



Table 2 Preoperative patient data, operative duration and postoperative data (complications, cosmetic appearance, shape of urinary

stream and satisfaction of relatives).

Mean (SD, range) or n variable MOIF Mathieu P

Age (months) 40.7 (17.3, 9–76) 41.1 (18.9, 14–83) 0.653

Site of native UM 0.786

Coronal 6 4

Subcoronal 10 11

Distal penile 14 15

Operative duration (min) 156.5 (22.6, 111–213) 152.8 (18.4, 122–195) 0.710

Complications 0.036

None 30 24

Fistula 0 4

Glanular dehiscence 0 2

UM <0.001

Regular vertical slit-like 4 0

Irregular vertical slit-like 26 15

Rounded or disfigured 0 15

CS 0.001

Excellent 5 0

Satisfactory 24 18

Unsatisfactory 1 12

PS <0.001

Excellent 28 0

Satisfactory 2 22

Unsatisfactory 0 8

PCA <0.001

Excellent 9 0

Satisfactory 21 18

Unsatisfactory 0 12

Urinary stream <0.001

Forward 5 2

Deflected 24 13

Spraying 1 15

Relatives’ satisfaction <0.001

Excellent 21 1

Satisfactory 9 14

Unsatisfactory 0 15

A B

Fig. 3 Cosmetic results of the MOIF urethroplasty show: (A) a

vertical slit-like UM (score 3). (B) A disfigured UM, excellent CS

and PS (score = 1 + 3 + 3 = 7; satisfactory PCA).
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cosmetic outcome. Holland et al. [16] evaluated a
‘hypospadias objective scoring evaluation’ (HOSE) for
assessing the results of hypospadias surgery. Although
the HOSE system evaluated the postoperative results
for meatal location and shape, the urinary stream, the
presence of curvature and the presence of fistula, the
present suggested scoring system is simpler and more
specific in evaluating the cosmetic outcome, as it does
not overlook features that are important in the cosmetic
appearance of the penis, e.g., the cosmetic appearance of
the CS and PS.

In the present study the MOIF technique gave a sig-
nificantly better cosmetic appearance of the UM, CS
and PS, and consequently a better PCA than did the
Mathieu urethroplasty. The Mathieu technique is usu-
ally criticised for its unsatisfactory cosmetic outcome,
especially the meatal configuration [17]. The better
cosmetic outcome of the MOIF procedure might be
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attributed to several causes: (i) the meatoplasty was
made by excising the excess length of the well-
vascularised flap flush with the glans penis, and suturing
each side of the resultant V-shaped end of the flap to the
corresponding glanular wing, with the consequent cre-
ation of a slit-like meatus in all cases. (ii) Leaving the
ventral PS skin uninterrupted logically results in a better
cosmetic outcome. (iii) In the MOIF technique the CS
had a better cosmetic appearance than in the Mathieu
procedure, and this might be attributed to the simple
suturing of the preserved inner preputial mucosa to
the penile skin, as in circumcision, in the former rather
than suturing it to Bayer’s flap in the latter.

Theoretically, although a transverse onlay island flap
obtained from the inner preputial mucosa might offer
the advantages of the longitudinal cutaneous flap
obtained in MOIF technique, an asymmetric rotational
dartos (in the former procedure) might cause penile
rotation, as the flap rotates around one side of the PS
[18]. In the MOIF technique, midline splitting of the
pedicle (to permit dorsal penile buttonholing) did not
cause postoperative penile rotation in any case.

Closely similar modifications of the onlay island flap
have been attempted [7,19–21]. A few but critical
differences between the present MOIF and these modifi-
cations can be clarified. In the present study the UP was
preserved in all cases, forming the urethral roof.
However, in previous modifications [19–21] the UP
was often excised, with tubularisation of the flap or
reconstructing the roof using a buccal mucosa graft.
Although preputial skin lateral to the flap was preserved
and rotated ventrally to share in PS coverage in the pre-
vious techniques [7,19–21], it was excised with circum-
ferential suturing of the penile skin to the remaining
part of the inner prepuce (as in circumcision) in the
present technique. This might improve the cosmetic
appearance of the CS and PS, and consequently the PCA.

The mean operative duration in present MOIF group
was 156.5 min; this is in agreement with the results of
Scuderi et al. [20], who reported a mean operative dura-
tion of 115–210 min. They noted that the mean time
decreased rapidly after the early cases.

No postoperative complications were detected in the
present MOIF group. This is not in accordance with the
results of closely similar techniques. Scuderi et al. [20]
reported early postoperative complications in 8.6% of
cases, that decreased to 2% during the follow-up, with
conservative or non-surgical interventions. Also,
Djordjevic et al. [21] reported the development of post-
operative complications in three of 17 patients (18%).
These differences might be attributed to the different
inclusion criteria, where previous studies included more
severe degrees of hypospadias. Preservation of the UP in
the present study, rather than plate excision with tubu-
larisation of the flap, as practised by Scuderi et al.
[20], or plate excision with replacement with buccal
mucosa, as done by Djordjevic et al. [21] might have a
role in reducing the complication rate.

The limitations of the present study include the rela-
tively short follow-up. However, in a recent study,
Snodgrass et al. [22] found that most complications of
urethroplasty are diagnosed within the first year after
hypospadias repair. Although the penile cosmetic scor-
ing system might minimise intra- and inter-observer
variations, it should be validated. Another limitation is
the subjective evaluation of the functional outcome.
Uroflowmetry before and after surgery is recommended
to ensure an objective evaluation.

In conclusion, the MOIF urethroplasty seems to be
better than the Mathieu repair in patients with distal
hypospadias associated with narrow UPs. Further stud-
ies including more patients and a longer follow-up, with
an objective evaluation of the functional outcome, are
recommended to confirm these early results.
Evaluation of the technique in patients with a hypoplas-
tic distal urethra and in those with mid and proximal
penile hypospadias and moderate chordee might extend
its indications to these areas.
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