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Spongioplasty with Dartos Flap Coverage in the Snodgrass
Technique of Hypospadias Repair
SK DASA, K HASINAB, MAU HUQC, SA ADILD, MM ALAME, SMS ALAMF

Objective: The aim of the study is to evaluate the role of
spongiosal tissue with dartos flap coverage for preventing
Urethrocutaneous Fistula (UCF) formation in the Snodgrass
technique.

Results: Among 35 patients, Age ranged from 15 months to
144 months (mean 85.94 months). Chordee was corrected by
penile degloving alone in 11 patients, partial mobilization
of urethral plate with spongiosum in 20 patients and 4
patients required dorsal plication. Glans groove was deep in

Introduction:
In 1994, Snodgrass introduced the tubularized incised
plate (TIP) urethroplasty technique for hypospadias
repair.1 It has good cosmetic and functional outcomes
with a low rate of complication. Neourethral covering is
an important contributing factor in terms of fistula
formation in urethroplasty.2 Different tissues have been
described in the literature as an intermediate layer to
cover the neourethra using dorsal,3 lateral, single or
double4 dartos flaps, ventral based dartos flap,5 scrotal
dartos flap,6 spongioplasty7-9 and tunica vaginalis
flaps.10,11 The corpus spongiosum provides a well
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vascularized, spongy protective covering to the normal
urethra that can prevent diverticula and facilitate
catheterization if required. It may aid in the natural
propulsion of urine and semen. Using this spongiosal
tissue to cover the neourethra may be effective for
preventing fistula. The aim of the study is to evaluate
the role of spongiosal tissue with dartos flap in
prevention of fistula formation in patients undergoing
hypospadias repair in the Snodgrass technique.
Materials and Methods:
It was a prospective study in the Department of Pediatric
Surgery, Dhaka Medical College and Hospital (DMCH),
Dhaka, Bangladesh between January 2015 to December
2016. This study included children with mid penile and
distal (coronal & distal penile) hypospadias. Patients
underwent circumcision, urethroplasty, orthoplasty and
cases of severe chordee are excluded. The principal
investigator collected the data and information about
the patient in a prescribed data sheet after getting written
consent from the parents in a preformed consent form.
A stay suture was applied to the glans by 4/0 round
body proline. A U-shaped incision was made around
the urethral plate border and hypospadias orifice. Then
circumcoronal preputial incision was made and the penis
was degloved. Two parallel longitudinal incisions were
made to separate the lateral edges of the urethral plate
from the glans wings. The corpus spongiosum alongside
the urethral plate was dissected from the underlying
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Materials and Methods: It is a prospective study, performed
on 35 patients of mid penile and distal hypospadias aged 15
months to 144 months who underwent urethroplasty in the
Snodgrass technique using spongiosal tissue and dartos flap
for neourethral coverage.

19 patients, shallow in 13 patients and no groove noticed in
3 patients. Sixteen patients had narrow urethral plate (<8mm)
and 19 patients had adequate urethral plate (>8mm).
Urethrocutaneous Fistula (UCF) was encountered in five
patients (14.28%), meatal stenosis in two patients (5.71%),
and partial glanular dehiscence in one patient.

(64)

Summary:
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1st

Follow up consisted of a first visit at the end of
month, second visit at the end of 3rd month and further
visit at 1 year and then annually for fistula, cosmesis,
meatal stenosis and other complications. Follow up
period varied from 18 months to 36 months. Conical
glans, meatus near tip of the glans, vertically oriented
slit like meatus, a single urinary stream, straight erection
were considered as satisfactory results. The study was
approved by ethical review committee (ERC) of Dhaka
Medical College.

Table-I
Patients Characteristics

n=35
Mean Age (Month)
Hypospadias site:
Coronal
Distal penile
Mid penile
Chordee:
Absent
Mild (<30Ú)
Moderate(30Ú - 60Ú)
Complications:
Fistula
Meatal stenosis
Glanular dehiscence

Percentage

85.94
15
8
12

42.85%
22.85%
34.28%

10
17
8

28.57%
48.57%
22.85%

5
2
1

14.28%
5.71%
2.85%

(a)
(b)
(c)
Fig.-1: a). Corpus spongiosum after penile degloving b). Mobilized corpus spongiosum on both sides c). Spongiosal
coverage over the neourethra.
65

01 - APRIL - Vol. - 38, No. - 2, 2020

First dressing was checked on 4th POD, wound was
kept open and Mupirocin ointment was applied on the
wound 3 times daily for 14 days. Stent was removed on
10th POD. Patients were discharged on 10th POD with
advice of meatal calibration and assessed on follow up.

Results:
A total of 35 patients underwent urethroplasty by
Snodgrass procedure using spongioplasty with dartos
flap coverage of the neourethra. Age ranged from 15
months to 144 months (mean 85.94 months). Twelve
patients were less than 6 years and 23 patients were
more than 6 years old. The patients characteristics are
showed in Table 1. Chordee was corrected by penile
degloving alone in 11 patients, partial mobilization of
urethral plate with spongiosum in 20 patients and 4
patients required dorsal plication. Glans groove was
deep in 19 patients, shallow in 13 patients and no groove
noticed in 3 patients. Sixteen patients had narrow urethral
plate (<8mm) and 19 patients had adequate urethral plate
(>8mm). Operating time ranged from 98 minutes to 147
minutes (mean 126.48 minutes). All patients, except one,
had a satisfactory outcome. Urethral fistula was
encountered in 5 patients (14.28%). Meatal stenosis was
found in 2 patients (5.71%) on follow up that was
successfully managed by meatal dilation.Partial granular
dehiscence occurred in 1 patient.

(65)

corpora cavernosa taking care not to damage either of
those. The spongiosal dissection started proximal to
the meatal opening and continued distally beneath the
urethral plate. The distal portion of spongiosum were
then detached from the glans. An artificial erection test
performed to assess for residual ventral curvature. Any
chordee, if present, was corrected by midline dorsal
tunica albugineal plication. The incised urethral plate
was tubularized using 6/0 polyglactin sutures over a
stent in one layer, turning all of the epithelium into the
neourethral lumen. Tubularization of the urethral plate
started from the proximal end carried upto midglanular
level. The previously mobilized corpus spongiosum was
approximated with 6/0 polyglactin by suturing the edge
of mobilized spongiosum. Dartos flap was taken from
the dorsal preputial and penile skin that was divided in
two wings and laterally twisted to cover the neo-urethra
as double-layered fashion. The glans wings were
approximated with no tension, and the penile skin was
sutured. All patients were then circumcised. The stent
was secured to the glans with the traction suture.
Pressure dressing was applied in all cases with cotton
guaze and adhesive tape.
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(d)
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Fig.-2: a). Dartos flap taken from dorsal preputial and penile skin b). Splitted in the midline c). Transferring these
two flaps to the ventral side over the neourethra d). Suturing of the two layers in double-layered fashion.

The vascularized dartos flap is suitable for second layer
coverage of the neourethra. There have been many
reports of different techniques for harvesting and
applying the dartos flap. In this study, dartos flap was
taken from dorsal preputial and penile skin and used for
neourethral coverage in the same technique. The dartos
flap was divided in the middle without disturbing its
vascularity and transferring these two flaps to the ventral
side over the neourethra and suturing of the two layers
in double-layered fashion (bat wing). Using this
technique, different investigators from different studies
observed no fistula in double dartos flap coverage but
in case of single dartos flap, observed different rate of
fistula formation.3, 14-19 On the other hand, Elsayed et
al. reported no significant difference in subsequent
Urethrocutaneous Fistula (UCF) between a doublelayered dorsal dartos flap and single layer for covering
the urethra as a part of TIP urethroplasty for repairing
hypospadias.20
Spongiosal tissue has been used by many surgeons to
prevent fistula and other complications from its
introduction in 2000 by Beaudoin7 and Yerkes.21 Yerkes
et al. noticed no fistula in any of the patients of
spongioplasty in a different urethral repair technique.21
After that, spongiosal tissue was used by different
investigators and different rates of fistula formation were
observed. Dodat et al. in 2003 observed no fistula in any
of the 37 patients of anterior hypospadias using
66

spongiosal tissue for neourethral coverage.22 Hayashi et
al. found 3 complications out of 37 patients that
underwent spongioplasty in the TIP urethroplasty.23 In a
series of 500 patients, Sarhan et al. performed
urethroplasty in Snodgrass technique using dartos flap,
spongioplasty or a combination of both for neourethral
coverage and observed a statistically significant decrease
in fistula formation in patients in which spongioplasty
was done in comparison with patients in which it was not
done.24 By using the spongiosal tissue in addition to
dartos flap wrapping, Almodhen et al.25 and Bilici et al.26
did not observe fistula in any of the cases of 32 patients
and 86 patients respectively. Bhat et al. reported 2 fistulae
in a series of 40 patients of TIP urethroplasty using
spongioplasty in addition to dartos flap coverage.27 In
the present study, we found 5 (14.28%) fistula among 35
patients using dartos flap plus spongioplasty in the TIP
urethroplasty. However, Kocvara et al. reported a higher
complication rate (40%) using the spongiosal tissue for
neourethral coverage of 37 patients.28
Spongiosum is a healthy vascular tissue that provides
good support to the neourethra if it is dissected and
apposed properly. It decreases tension on the sutures
line especially during erections. Another advantage of
spongioplasty is restoration of a urethra by nearly
normal structure.
The strengths of this study includes its prospective
type, patients belonged to similar socio-economic status
with average nutritional condition of the patients,
procedure was performed in a single centre in similar
circumstances and care taken in similar environment in
general ward and with adequate follow-up.
Conclusion:
The spongiosal tissue can be preserved with careful
degloving of the penis during uerthroplasty.
Considering the results of this study, approximation of
the corpus spongiosum along with dartos flap as an
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Discussion:
The ideal age for repair of hypospadias is 6-18 months.12
In this study, the mean age was 85.94 months. The mean
age was higher than the ideal age for hypospadias repair.
This may be due to the fact that people living in low
socio-economic condition are not aware of their health.
UCF is the srtiking complication of hypospadias repair
with an incidence varying from 5% to 44%.13 Different
tissues and techniques have been described to solve
this problem.

Spongioplasty with Dartos Flap Coverage in the Snodgrass Technique of Hypospadias Repair

intermediate layer in urethral coverage as part of
Snodgrass technique reduces the rate of fistula
formation. This technique provides a vascular tissue
for coverage of the suture lines and reduces fistula
formation.
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