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ABSTRACT

Purpose: Severe hypospadias can be safely and reliably repaired in 1 stage using island flaps
of preputial skin. However, problems with conventional techniques include penile asymmetry
resulting from rotation of the vascular pedicle around 1 side of the penile shaft and at times
doubtful viability of the Byars flaps used for ventral skin coverage. We describe how some of these
problems can be resolved using the double onlay preputial flap for hypospadias repair.

Materials and Methods: We reviewed the records of 47 children who underwent 1-stage double
onlay preputial flap hypospadias repair at our institution between June 1994 and July 1998.
Patient age ranged from 6 months to 9 years (mean 12.2 months). The urethral meatus was at the
midshaft in 12 patients (25%), penoscrotal in 30 (64%) and perineal in 5 (11%). Chordee repair
required dorsal plication in 29 patients, 7 of whom required an additional ventral incision of the
tunica albuginea and tunica vaginalis autograft with preservation of the urethral plate to
complete the repair. Scrotal transposition and bifid scrotum were repaired at the time of
hypospadias repair in 9 patients.

Results: Followup was 3 to 47 months (mean 15.2 months). Complications requiring reopera-
tion occurred in 12 patients (25%). In 8 (17%) boys a fistula developed, of whom 6 had perineal
and 2 had penoscrotal hypospadias. Fistula closure was required in all patients. Successful
closure was achieved with 1 procedure in 6 patients, required an additional fistula repair in 1 and
remains to be determined in 1. Diverticula, meatal recession and persistent penile curvature
requiring repeat dorsal plication occurred in 4 (9%), 2 (4%) and 2 (4%) patients, respectively.
Revision for a bulky ventral skin strip was required in 1 boy (2%). All complications occurred in
patients with the more proximal hypospadias.

Conclusions: The double onlay preputial flap technique for hypospadias repair offers good
cosmetic and functional results. Given the high incidence of penoscrotal and perineal hypospa-
dias (75%) in our series complication rates are comparable or better than those of other tech-
niques.
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Urethral reconstruction for severe hypospadias can be
safely and reliably performed in 1 stage.:2 Repair using
vascularized preputial island flaps has gained popularity and
in our opinion become the preferred technique for the correc-
tion of proximal hypospadias. Initially preputial flaps were
used in a tubularized fashion in combination with resection
of the urethral plate.3 However, conceptual changes regard-
ing the etiology and management of penile curvature have
led to the increasing use of onlay preputial island flaps in
conjunction with preservation of the urethral plate for prox-
imal hypospadias repair.4-2 Comparatively onlay island flap
procedures have been associated with fewer complications,
particularly anastomotic strictures and fistulas.4-1° Addi-
tionally, when fistulas do occur they tend to be smaller and
more easily repaired.?

The aforementioned techniques are not without problems,
however. Such methods of repair often require ventral penile
skin coverage based on Byars flaps. These flaps may be of
doubtful viability since the principal arterial supply is di-
verted away from the outer flap as it is raised during devel-
opment of the pedicle, which theoretically leads to increased
flap ischemia.!! Furthermore, there is the potential cosmetic
disadvantage of penile asymmetry or rotational deformity
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produced by bringing the vascular pedicle around the penile
shaft when positioning the flap ventrally.12-15 Qur prelimi-
nary experience using the new technique of double onlay
preputial flap addresses both of these problems.1¢ We expand
on our original series and report on our continued experience
using this technique.

MATERIALS AND METHODS

From June 1994 to July 1998 47 children underwent pri-
mary 1-stage double onlay preputial flap hypospadias repair
at our hospital. Patient age ranged from 6 months to 9 years
(mean 12.2 months). Meatal position following correction of
chordee was midshaft in 12 patients (25%), penoscrotal in 30
(64%) and perineal in 5 (11%). Average urethroplasty length
was 28 mm. (range 10 to 40). Supplementary intramuscular
testosterone enanthate was administered to 17 patients be-
fore surgery. Dorsal tunica albuginea plication for persistent
curvature following the release of penile skin tethering was
performed in 29 patients, of whom 7 underwent ventral in-
cision of the tunica albuginea with tunica vaginalis autograft
placement for persistent chordee following dorsal plication.
Penoscrotal transposition and bifid scrotum were corrected
as an ancillary procedure in 9 cases and as a secondary
procedure in 2.
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The double onlay preputial flap technique has been previ-
ously described in detail (fig. 1).1¢ Briefly, a circumcising
incision is made approximately 6 mm. proximal to the corona
dorsally. Ventrally the urethral plate is outlined by 2 parallel
incisions, which are extended from the glans to the level of
the urethral meatus where they are joined together to cir-
cumscribe the meatus proximally. The penile skin is taken
down along Buck’s fascia and any residual chordee evident
after induction of an artificial erection is corrected as neces-
sary. A total preputial island flap is created by incising
transversely along the junction of the penile shaft skin and
outer prepuce, and mobilizing the vascular pedicle from the
overlying dorsal penile skin down to the base of the penis.
Ventral transposition of the flap is achieved by passing the
penis through a buttonhole created through the proximal
third of the pedicle. The outer flap surface is then aligned
with the urethral plate along its longitudinal axis (fig. 2). The
onlay flap is outlined in a urethral circumference of 12 to 14
mm. that can be achieved when the flap is sutured to the
urethral plate. Suturing of the flap to the urethral plate is
performed over a 7Fr multi-perforated silicone stent (fig. 3).17
The glans wings are reapproximated in the midline ventral to
the neourethra. The remaining preputial flap is used to cover
the ventral skin defect. A supplemental caudal block is ad-
ministered to aid in pain control immediately postopera-
tively. The urethral stent is left in place for 5 to 7 days.
Prophylactic antibiotics, antispasmodics and analgesics are
prescribed.

RESULTS

The mean period followup was 15.2 months (range 3 to 47
months). All complications occurred in patients with proxi-
mal hypospadias. Postoperative problems were not encoun-
tered in any patient with midshaft hypospadias.

Complications requiring a second procedure occurred in 12
cases (21%) (see table). A single fistula (5) and 2 fistulas (3)
developed in 8 patients (17%), of whom 6 had penoscrotal and
2 had perineal hypospadias. Fistula location was distal pe-
nile in 6 cases, midshaft in 1 and proximal penile in 1. Fistula
development was related to a meatal stricture in 1 patient.
Size was a pinpoint in all but 3 cases with the remaining
fistulas being 2 to 3 mm. in diameter. Operative repair was
required in all patients. The initial procedure for fistula
repair was successful in 6 cases, an additional procedure was
required in 1 and final outcome remains to be determined in
1. Penile pain and swelling following removal of the urethral
stent occurred in 1 case. A fistula was suspected but not
confirmed and the stent was replaced for an additional week.

A B C

Inner prepuce

Buttenhole
incision

DORSAL

FiGc. 1. A, urethral plate is outlined by 2 parallel incisions that
join together proximally to circumscribe meatus. Circumcising inci-
sion is made 6 mm. proximal to corona dorsally and extended ven-
trally to join 2 parallel incisions. Penis is degloved at level of Buck’s
fascia. B, penile chordee is corrected (midline dorsal plication of
tunica albuginea is illustrated). C, buttonhole incision is made in
vascular pedicle and flap is transferred to penile ventrum.
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Dorsal penile skin

Incision on preputial skinflap

FiG. 2. A, preputial flap is transposed to penile ventrum and ure-
thral plate is completed by incising glans in continuity with incisions
outlining urethral plate. Glans wings are mobilized in standard
fashion. B and C, flap is rotated 90 degrees and outer preputial
surface is aligned with 1 side of urethral plate. Flap edge adjacent to
vascular pedicle is sutured to urethral plate using continuous run-
ning full thickness stitch. Secondary flap large enough to create
neourethra 12 to 14 mm. in circumference is outlined and mobilized
from outer preputial surface.

VENTRAL

Fic. 3. A, suturing of flap to urethral plate to complete neourethra
is completed over 7Fr multi-perforated silicone tube using continu-
ous running subcuticular stitch. Second suture line is reinforced with
additional layer of closure incorporating adjacent paraurethral tis-
sue. B and C, glans wings are reapproximated in midline to cover
distal neourethra, and remaining preputial flap skin is trimmed and
sutured to ventral penile shaft skin to cover defect.

Surgical complications in 12 patients after double onlay preputial
flap hypospadias repair

Complication No. Pts.

Fistula

Diverticulum

Recurrent chordee

Poor cosmetic result

Fistula, diverticulum

Fistula, meatal stricture

Fistula, recessed meatus

Fistula, recurrent chordee, recessed meatus

== DN DN NN

No further problems were encountered following the subse-
quent stent removal.

Diverticula developed in 4 patients (9%), 2 of whom had
penoscrotal and 2 had perineal hypospadias. Meatal reces-
sion was noted in 2 patients (4%) and a meatal stricture
developed in 2 (4%), which were easily corrected using a
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parameatal based ventral skin flap derived from the original
preputial flap. Repeat dorsal tunica albuginea plication was
required for persistent curvature in 2 patients (4%). Cosmetic
results were unsatisfactory in 1 patient (2%) who required
revision of a bulky ventral skin strip. Nonsurgical complica-
tions were limited to a symptomatic lower urinary tract in-
fection that occurred in 1 patient (2%) following catheter
removal, which resolved with oral antibiotic therapy.

DISCUSSION

The preputial island flap onlay technique has been popu-
larized for hypospadias repair as a result of offering a con-
sistent combination of excellent cosmetic results and accept-
able complication rates.4-1© As with other techniques,
urethrocutaneous fistulas continue to be the most common
late complication. Gearhart and Borland reported a compli-
cation rate of 6% in a series of 61 patients undergoing onlay
island flap urethroplasty, and the incidence of postoperative
fistulas was 5%.6 Baskin et al used the same technique and
reported a low overall rate of surgical complications includ-
ing a 6% incidence of fistulas.” However, both series included
a relatively small proportion of patients with proximal hypo-
spadias. Patients with penoscrotal or perineal hypospadias
comprised 10% of the group reported by Baskin et al? and
only 5% of patients in the series reported by Gearhart and
Borland.® Wiener et al described their experience with 58
patients undergoing onlay flap urethroplasty.® They reported
a 31% incidence of surgical complications with a 17% fistula
rate in a group of patients of whom 5% had penoscrotal
hypospadias.

In contrast 75% of our patients had penoscrotal or perineal
hypospadias. Fistulas developed in 17%, diverticula in 9%
and meatal strictures in 4% of our patients. Overall 25% of
our patients required a second procedure. Except for 1 pa-
tient who required 2 procedures for closure the fistulas were
small (3 mm. or smaller) and easily correctable. Despite
being large, all diverticula were corrected with a single ad-
ditional procedure.

Cosmetic results were excellent, and penile rotation, which
in at least 1 series has been reported in up to 60% of patients
undergoing hypospadias repair with tubularized preputial
flaps,4 did not occur. Only 1 patient required revision for an
unsatisfactory cosmetic result, which was a bulky penile
ventrum. It should be noted that a bulky appearance to the
penile ventrum was in some cases persistent for as long as 6
months postoperatively, which probably reflected local
edema related to impaired lymphatic and venous drainage.
Expectant management was instituted and resolution sel-
dom required more than 6 months. Careful trimming of ex-
cess flap tissue intraoperatively minimized such complica-
tions. It is noteworthy that all complications occurred in
patients with proximal hypospadias. No patient with mid-
shaft hypospadias required surgical revision.

Double-faced preputial island flap techniques for 1-stage
correction of hypospadias were first advocated by Hodgson8
and Asopa et al.’® Modifications of the early Hodgson repair
followed but have since been abandoned in favor of the
Hodgson XX (modified Asopa) procedure that adheres to
the principle of fashioning an inner preputial skin tube that
is rotated ventrally for construction of the neourethra.20
Wacksman reported his results using the Hodgson XX (mod-
ified Asopa) procedure in 37 patients.2! The incidence of
fistulas, meatal stenosis and penile torsion was 5%, 3% and
3%, respectively. No strictures or diverticula were noted.
Ellsworth et al used the same technique and reported a 25%
incidence of proximal anastomotic strictures but no fistulas
or diverticula.2?2 Frey and Bianchi used a modified Asopa
technique in 100 patients of whom 25% had the urethral
meatus situated at the perineum, scrotum or proximal penile
shaft.13 Of their patients a fistula developed in 21% and
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anastomotic strictures occurred in 1%. The incidence of
meatal stenosis and penile torsion was 3%, respectively.
Our modifications of the double-faced technique incorpo-
rate the advantages of the Asopa repair with those of onlay
preputial flaps. In addition to preservation of the urethral
plate, our continuing experience with the double onlay island
flap highlights 2 advantages of this procedure compared to
the traditional onlay preputial flap technique. The inner
aspect of the flap allows for skin coverage with healthy and
reliably vascularized skin, which is particularly beneficial in
cases of significant deficiency in ventral penile skin coverage
associated with proximal hypospadias. Furthermore, this
method of skin transposition is also applicable to cases of
distal hypospadias. However, careful tailoring of the pedicle
flap is required to ensure a good cosmetic result. Penile
torsion and asymmetry is avoided by transposing the flap
ventrally through a buttonhole incision in the vascular pedi-
cle instead of rotating it laterally around the penile shaft.

CONCLUSIONS

In our experience the double onlay preputial flap technique
for hypospadias repair offers good cosmetic and functional
results. Given the high incidence of penoscrotal and perineal
hypospadias (75%) in our series, complication rates are com-
parable or better to those of other techniques. The technique
continues to be our preferred method for proximal and mid-
shaft hypospadias when meatal based flaps are unavailable.
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