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Introduction

Introduction: The modified Asopa's procedure for repair of hypospadias
is well established and suited for patient characteristics for which
Snodgrass urethroplasty cannot be done. We describe our experience with
this procedure in 30 patients managed with this procedure highlighting
the factors affecting outcome in this repair.

Materials and Methods: Data of 30 patients (age range 2.5-15 years)
who underwent hypospadias repair in a tertiary care teaching institution
from 2012 to 2015 with modified Asopa procedure (Hodgson XX
technique) utilizing Transverse Preputial Island Flap by a single surgeon
were reviewed and retrospectively analyzed according to age of patients,
site of meatus, presence or absence or chordee, glans configuration and
complications - fistula, glans dehiscence, meatal stenosis. These
complications were further analyzed with respect to the various patient
characteristics and GMS (Glans, Meatus and Shaft) score.

Results: The mean age of presentation was 5.5 years and mean follow-up
period was 22 months. The mean total GMS score was 8.5; range being 11
to 5. In total, only six patients had complications (20%). The patients with
low GMS score (7 or less) had no complications. The complication rate
was more in proximal hypospadias repair (n= 5/24) when compared with
distal hypospadias (n=1/6). There were more complications in patients
with chordee (n=4/6) and those with conical glans (n=4/6).

Conclusion: Location of the meatus, presence/absence of chordee and
glans configuration affect outcome in patients undergoing modified
Asopa's procedure for hypospadias repair.
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Hypospadias is defined as a urethral opening
proximal and ventral to the normal glanular
location. It occurs in 1 in 350 live male births [1,
2]. The urethral meatus may be located ventrally
anywhere between the tip of the glans to the
perineum [1]. Hypospadias is commonly, but not
always, associated with chordee - ventral
curvature of the penis [1]. In most cases, there is
deficient ventral penile skin and a hooded dorsal
prepuce [1].

The history of hypospadias surgery dates back to
1838 when the first unsuccessful attempt at
hypospadias repair was done by Dieffenbach [1, 3]
and the first successful repair was performed by
Anger in 1874 [1, 2]. Initially, hypospadias repair
involved multistage procedures based on some
basic principles - ventral tube or strip of skin,
perimeatal flaps, free grafts, use of penile or
scrotal tissue for the tube, urethral mobilization,
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and creation of a buttonhole in the preputial hood
to transfer the skin ventrally [1, 2, 4, 5]. However,
with proper understanding of the vascularity and
healing of flaps, several newer surgical techniques
have evolved for single stage repair of
hypospadias [1]. Advances in suture materials,
catheters, dressing, hemostasis, and the use of
intra-operative magnification have all resulted in
better cosmetic and functional results in the single
stage hypospadias repair [1].

The use of Transverse Preputial Island Flap (TPIF)
based on superficial dorsal vessels of the penis
was first introduced by Asopa et al [1] in 1971.
This repair was based on a transverse pedicle flap
utilizing the undersurface of the prepuce to
replace the urethra [6]. However, a major problem
with this technique was penile torsion because of
the transference of the entire preputial skin with
the attached skin tube [6]. This technique was
modified by Hodgson: the preputial skin was
incised on a bias, leaving the newly constructed
skin tube attached to the larger surface area of the
incised preputial skin [6]. This procedure was
termed as the Hodgson XX technique and has a
lower fistula rate than the Duckett procedure
(Duckett 1981) because the neourethra is left
attached to the undersurface of the penis as
reported by Wacksman in 1986 [7]. Because the
preputial skin is totally dissected back to the
penopubic angle, penile torsion does not occur in
this technique [6].

This study highlights our institutional experience
in hypospadias repair using the modified Asopa
procedure.

Materials and Methods

This retrospective study was done in 30 patients
(age range 2.5-15 years) who underwent
hypospadias repair in a tertiary care teaching
institution from 2012 to 2015 using the modified
Asopa procedure (Hodgson XX technique) with a
Transverse Preputial Island Flap (TPIF) by a
single surgeon. Patients with no history of local
surgery with a narrow urethral plate and hooded
prepuce were included in the study.

Patients with a history of previous surgery, loss of
preputial skin, and severe chordee were excluded
from the study (patients with severe chordee are
managed by a two-stage procedure, as against
ventral tube repair which had a significant
complication rate in our previous study) [8].

The patients were analyzed according to patient’s
age, site of meatus, presence or absence of
chordee, glans configuration, and complications,

including fistula, glans dehiscence, and meatal
stenosis. All patients were scored using the GMS
method (Glans, Meatus and Shaft Scoring) [9].

The technique was as follows. After taking a glans-
holding suture, a circumcising incision was
outlined with a marker and extended to the
midline ventrally beyond the meatus. A solution of
1:100 000 noradrenaline and 1 ml lidocaine was
infiltrated along the marked line to ensure
hemostasis. The skin was then incised and the
penis was degloved superficial to the Buck’s fascia.
Dissection started ventrally and then dorsally to
the penopubic junction.

The urethral meatus was incised proximally until
the vascularized corpora spongiosum with a
normal appearance was encountered, and normal
bleeding from the native urethra was noted. The
dysplastic urethral plate was resected. After the
artificial erection test, the fibrotic tissue was
excised and the modified Nesbit procedure was
done if any more correction was required.

The inner preputial skin was marked according to
the length of the urethral defect.

A transverse preputial island flap was mobilized
along its pedical from the overlying outer
preputial skin up to the penopubic angle. The flap
was then sutured according to the native urethra
using 5-0/6-0 PDS continuous sututres.
Glansplasty was then done over the neourethra in
two layers. The second vascular layer was given
over the neourethra using the local tissue. The
ventral surface was covered with the preputial
skin after Byar’s cut. The thinner left side was
brought around and sutured in the midline,
thereby avoiding penile torsion.

Dressing was done and the nelaton catheter was
kept in place for 10 days. On the 10t
postoperative day, the dressing and nelaton
catheter were removed and the patient was
allowed to pass urine (Figure 1). The patients
were discharged on the same day and assessed
after 1, 6, and 12 months.

Results

The mean age at presentation was 5.5 years,
ranging from 2.5 to 15 years. The mean follow-up
period was 22 months (range: 8 to 36 months).
The glans was conical in 18 patients (60%) and
splayed in 12 patients (40%) (Figure 2). The
maximum and minimum G score was 4 and 1,
respectively.

The mean G score was 2.7. Six patients (20%) had
distal hypospadias and 24 (80%) had proximal
hypospadias (Figure 3).
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Figure 1. The technique of surgery in study group

Glans Configuration

H Splayed

M Conical

Figure 2. Pie-chart showing the glans configuration in
30 children.

Location of Meatus

B Proximal

m Distal

Figure 3. Pie chart showing the location of meatus in 30
children.

Thus, the maximum and minimum M score was 4
and 3 respectively with a median of 3.8. Chordee
was present in 15 patients (50%). The mean S
score was 1.8 with a maximum of 3 and minimum
of 1. The mean total GMS score was 5.4. Four
patients had a GMS score of 5, 4 had a GMS score
of 6, 4 had a GMS score of 7, 3 had a GMS score of
8, 1 had a GMS score of 9, 10 had a GMS score of
10, and 4 had a GMS score of 11.

Overall, only 6 patients had complications (0.2%)
- 3 patients (0.1%) had fistula, 2 (0.06%) had
meatal stenosis, and 1 (0.03%) had glans
dehiscence.

The 3 patients with fistula had a GMS score of 10
each. The 2 patients with meatal stenosis had a
GMS score of 10 and 8. The patient who had glans
dehiscence had a GMS score of 11. The patients
with a low GMS score (7 or less) had no
complications (Figure 4 and Table 1).
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Figure 4. Bar chart showing total complications.

Table 1. Relation of GMS score and complications

GMS Total Complications
Score Patients
Fistula Meatal Glans
Stenosis Dehiscence
5 4 - - -
6 4 - - -
7 4 - - -
8 3 - 1 -
9 1 - -
10 10 3 1 -
11 4 - 1

The complication rate was higher in proximal
hypospadias repair (20.83 %) with meatal
stenosis in one patient (4.16 %), glans dehiscence
in one patient (4.16%), and fistula in 3 patients
(12.5%). The complication rate of distal
hypospadias repair was 16.66% (n=1) with only
one case of meatal stenosis and no cases of glans
dehiscence or fistula formation. There were more
complications in patients with chordee (n=4/6),
with fistula in 3 patients, glans dehiscence in 1
patient, and meatal stenosis in 1 patient. Only 1
patient with no chordee had meatal stenosis.
There were more complications in patients with
conical glans (n=4/6), including fistula in 2
patients, glans dehiscence in 1 patient, and meatal
stenosis in 1 patient. Only 2 patients with splayed
glans had complications - one had meatal stenosis
and the other had coronal fistula (Table 2 and
Figures 5-7).

None of the 30 patients developed skin necrosis,
stricture, diverticulum, or residual chordee in the
follow-up period. Four patients had 5-10 degrees
of penile torsion, and 5 patients had some bulky
skin cover on the ventral surface of the penis that
was acceptable to the patients and parents.

Table 2. Relation of patient group and complications

Patient Complications %
roups

Fistula Meatal Glans Total
stenosis | dehisce
-nce
Total pt 9.9% 6.6% 3.3% 20%
(30) (3/30) | (2/30) | (1/30) | (6/30)
Type of hypospadias

Proximal(24) | 12.5% 4.16 % 416% | 20.8%
(3/24) | (/24 | (1/24) | (5/24)

Distal (6) - 16.6% - 16.6%
(1/6) (1/6)
Chodree
Present (15) 20 % 6.6% 6.6% 33.33
(3/15) | (1/15) | (1/15) %
(5/15)
Absent (15) - 6.6% - 6.6%
(1/15) (1/15)
Glans configuration
Conical (18) | 11.1% 5.5% 5.5% 33.3%
(2/18) | (1/18) | (1/18) | (4/18)
Splayed (12) 8.3% 8.3% - 16.6%
(1/12) (1/12) (2/12)
3
3
2 11 1 .
1 M Proximal
m Distal
0 a T T
Meatal Glans Fistula
Stenosis  Dehiscence

Figure 5. Complications in relation to the location of the
meatus.

m Chordee Present

® No Chordee

Glans Dehi Fistula

Figure 6. Complications in relation to the presence/absence
of chordee.
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Figure 7. Complications in relation to glans configuration.

Discussion

With proper understanding of the vascularity and
healing of flaps, several newer surgical techniques
have emerged during the last 50 years [1]. Better
cosmetic and functional results in a large
percentage of patients in a single operation have
resulted from advances in suture materials,
catheters, dressing, hemostasis, and magnification
[1].0ne-stage hypospadias repair claims ideal
anatomic and functional urethral reconstruction
with good aesthetic restoration of the external
genitalia, a low complication rate, minor
psychological involvement, and reduced social
costs.

The ideal surgical procedure for penoscrotal or
perineoscrotal hypospadias with severe chordee
remains elusive [10]. When hypospadias is
associated with severe chordee, resection of the
urethral plate becomes mandatory for orthoplasty
[11]. The tubularized preputial island flap is then
the technique of choice in patients with preserved
prepuce [11, 12, 13]. The inner preputial skin is
one of the most suitable epithelial structures
available for neourethra creation with good
vascularity [11, 14].

In this study with a limited number of patients,
this procedure was done in patients unsuitable for
Snodgrass repair and the urethral plate was
preserved in as many patients as possible for an
onlay island flap urethroplasty. Overall, the
complication rate in the present series was 20%
and the most common complication was fistula in
9.9% of the cases. Other complications were glans
dehiscence in 3.3% and meatal stenosis in 6.6% of
the patients. Although 4 patients had some bulky
skin cover on the ventral aspect of the penis after
this procedure, it did not bother the patients and
their parents during the follow-up. This bulkiness
could be avoided in most of the cases by extending
the dorsal cut by a bias incision across the midline
beyond the pedicle.

Penile torsion (a criticism of the Asopa technique)
can occur in the Duckett technique too, especially
if the pedicle is not adequately mobilized up to the
base of the penis. The 5-10 degrees of torsion that
was noted in 5 patients was minimal and did not
cause any significant penile disfigurement on
erection. In the Asopa technique, torsion can be
avoided by an extended oblique cut and rotating
the entire skin cover circumferentially to the
maximum. In this study, penile torsion was not a
significant problem as long as the entire preputial
unit (neourethra and overlying skin) was
dissected back to the penopubic angle, which
completely released the penis to allow it to remain
straight.

The complication rate was higher in patients with
a conical glans configuration in comparison with a
splayed glans. Patients with a conical glans
typically have a narrow urethral plate with little
distal extension, while patients with a splayed
(well-clefted) glans tend to have a wider and
healthier urethral plate with a better distal
projection. This might be the reason for the higher
rates of coronal fistula and meatal narrowing in
patients with conical glans configuration.

The urethral plate is well vascularized and has a
rich nerve supply and an extensive muscular and
connective tissue backing. These features may
explain the lower complication rate with onlay
flaps than with tube flaps. Therefore, from these
anatomical findings, we continue to advocate
preservation of the urethral plate and the onlay
island flap for hypospadias reconstruction [15].
Higher complication rates were seen in patients
with proximal hypospadias, chordee, and conical
glans configuration. Studies by Ghali et al, Ozturk
et al, Imamoglu et al, Hollowell et al, and Chin et al
also reported higher complication rates in
patients with proximal hypospadias, severe
chordee, and conical glans [16, 17, 18, 19, 20]. In
studies that only included proximal defects, the
overall complication rates increased to 31-33%
with fistula rates of 17% [20, 21, 22, 23, 24].
Recently, the use of the Snodgrass technique has
been extended to patients with narrower plates (8
mm), significant chordee, and proximal
hypospadias by mobilization of the distal plate
and proximal urethra [25, 26]. Although short-
term results have been encouraging, there are
certain concerns. Urethral plate mobilization may
hamper the vascularity of the neourethra, leading
to recurrent chordee on longer follow-up - as
reported by Demirbileket al in onlay repairs [24].
In their study, 2 of the 3 patients who underwent
urethral plate mobilization during an onlay
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procedure developed recurrent chordee. Despite
similar urethroplasty calibers, the uroflow curves
and fistula positions in patients undergoing
tubularized incised plate repair suggest that the
neourethra distal to the fistula may be relatively
narrow, creating flow resistance resulting in
proximal fistula [27].

Braga et al reported a complication rate of 60% in
cases with TIP repair versus 45% in patients with
onlay repair [27]. In this study, the fistula rate was
51.4% in TIP repair and 25% in onlay flap repair
[27]. The average flow rate was 6.4 ml/sec in TIP
repair and 9 ml/sec in onlay repair [27]. The peak
flow rate was 8.4 ml/sec in TIP repair and 1.9
ml/sec in patients with onlay repair [27].
Suiijantarat et al and Snodgrass and Lorenzo
reported complication rates of 37.5% and 33% in
patients with TIP repair, respectively [28, 29].
However, longer follow-up and close monitoring
are needed before preferring one approach to the
other [27]. The modified Asopa technique allows
a single-stage repair with the attendant benefits to
the patient. It also has the primary advantage of
incorporation of vascularized preputial flaps
rather than the use of free grafts [10]. Patel et al
confirmed the good long-term viability of
preputial flaps in their 20- year review of
outcomes using vascularized preputial flaps for
severe hypospadias [10, 30]. It has been
recommended to use preputial flaps as an island
onlay when the urethral plate is preserved or as
an island tube when it is not [10, 31].

The island onlay repair recreates a urethral plate
with one side of the ventrally transposed inner
preputial skin that is anchored to the medial
margin of the corpora [tech]. When the medial
edge of the flap is anchored to the corpora, the
opposite end of the flap can easily be stretched to
accurately match the neourethra to the size of the
native urethra, which reduces the risk of turbulent
voiding that might contribute to the formation of
urethral diverticulum [tech]. As the adjacent
suture lines are dorsal, the risk of fistula
formation is also minimized [tech].

Conclusion

The modified Asopa transverse preputial flap
technique is a well-established technique that can
be used in patients unsuitable for Snodgrass TIP
urethroplasty. The major advantage of this
technique is its ability to maintain good
vascularity to the neourethra and the skin cover,
thereby avoiding urethral or penile skin necrosis.
However, patients with proximal hypospadias,

severe chordee, and conical glans have higher
complication rates.
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