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Abstract

Introduction: Hypospadias is one of the most common

congenital anomalies and more than 300 operation

techniques have been described for primary hypospadias.

The complication rate varies with the complexity of the repair

and the surgeon’s experience level. To decrease fistula rate,

an additional tissue cover after neourethra reconstruction

has been described using various tissues. This technique

of spongioplasty with dartos flap interposition allows a better

quality of the intermediate layer, with the object of preventing

fistula.

Aims and Objectives: The aim of our study is to evaluate the

role of paraurethral spongial tissue plus dartos flap using

an additional tissue cover to prevent fistula formation in

patients who underwent urethroplasty with the Snodgrass

technique.

Materials and Methods: It’s a prospective study, performed

on 60 patients aged 15 months to 144 months who underwent

mid penile and distal hypospadias repair using the

Snodgrass technique. The patients were assigned to one of

the two groups. In Group I (30 patients), neourethra was

covered with dartos flap, and in Group II (30 patients), the

neourethra was covered with dartos flap plus spongioplasty.

Results: Urethral fistula were encountered in twelve cases

(40%) in Group I, and five cases 16.7%) in Group II (p value

0.045).

Conclusions: Considering the results of this study,

approximation of the corpus spongiosum along with dartos

flap as an intermediate layer in urethral coverage as part of

Snodgrass technique reduces the rate of fistula formation.

This procedure can be applied easily and effectively to

prevent the formation of fistula.

Key words: Hypospadias, UC fistula, Dartos flap,

Spongioplasty.

Introduction:

Hypospadias is one of the most common congenital
anomalies occurring in approximately 1 of 200 to 1
of 300 live births1. Surgical treatment is necessary,
and more than 300 operation techniques have been
described for primary hypospadias. The objective of
all of these methods is the formation of a functionally
normal urethra and a cosmetically acceptable penis2.
The success rates depend on the severity of the
malformation, use of adequate tissues for
reconstruction and experience of the surgeon3. The
tubularized incised plate (TIP) urethroplasty for
hypospadias repair has become popular for
correction of both distal and proximal hypospadias.
Since its introduction in 1994 by Snodgrass, the
procedure has been shown to be reliably safe and
effective and cosmetically pleasing to its recipients,
with a low rate of complications4. The complication
rate varies with the complexity of the repair and the
surgeon’s experience level5,6. The common
complications include fistulae, urethral stricture,
meatal stenosis, persistent chordee, infections, and



wound dehiscence. Urethrocutaneous fistula (UCF)
after hypospadiasrepair remains a significant problem
for pediatric urologists despite advances in surgical

techniques. The incidence of UCF varies from 4 to
28%3,7-9. The use of neourethra covering flaps in

hypospadias surgery is widely considerd as an
important factor leading to better results in terms of

post-operative complications like wound dehiscence
and UCF formation10. The corpus spongiosum

provides a well-vascularized, spongy protective
covering to the normal urethra11. This study aimed

to evaluate the use of paraurethral spongial tissue
plus the dartos flap for additional urethral coverage

to prevent fistula formation in patients undergoing
surgery with the Snodgrass technique.

Materials and Method

Type of study: Prospective, interventional study.

Place of study: The study was conducted in the
Department of Pediatric Surgery, Dhaka Medical

College and Hospital (DMCH), Dhaka.

Duration of the study: 24 months (January 2015 to

December 2016).

Study subjects: The study included children with mid

penile and distal hypospadias.

Sample size: 60 (30 in each group).

Ethical consideration: Ethical clearance was taken
from ethical review committee (ERC) of Dhaka

Medical College. Dhaka.

Data collection method: The principal investigator

collected the data and the relevant investigations in
the Department of Pediatric Surgery, DMCH. A Data

sheet was filled up during data collection. In each
case, information about the patient was collected in

a prescribed questionnaire after getting written
consent from the parents in a preformed consent

form.

Processing and statistical analysis of data: Statistical

analysis was performed using the Statistical Package
for Social Science (SPSS) version 22.0. A descriptive

analysis was performed for clinical features and
results were presented as mean ± standard deviation,

X2- test for differences in proportion for categorical
variables und unpaired Student’s t-test for the

differences in mean for continuous variables. All

values were two sided and considered as statistically
significant if p < 0.05.

Surgical procedure: After painting and drapping, a

traction 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. In Group II,

the corpus spongiosum alongside the urethral plate

was dissected from the underlying corpora cavernosa

taking care not to damage the corpus spongiosum

or corpus cavernosum. 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 to the

midglanular level. In Group II, the previously mobilized

corpus spongiosum was approximated with 6/0

polyglactin by suturing the edge of mobilized

spongiosum. In Group I, the corpus spongiosum was

not approximated. Dartos flap was taken from the

dorsal preputial and penile skin that was given in both

Group I & Group II and divided in two wings and

laterally twisted. 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.

Ceftriaxone and Amikacin in injectable form was

given in all the patients upto 3rd postoperative day

(POD). Syrup Cefixime was given from 4th to 10th

POD. 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 on both the group. Patients

were discharged on 14th POD with advice of meatal

calibration.

Follow up consisted of a first visit at the end of 1st

month and second visit at the end of 3rd month.
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Results:

In both groups, age ranges from 15 months to 144
months. The mean age were 72.5 months in Group I
and 90.6 months in Group II. The mean operation
time of Group I and Group II were 116.3 minutes and
127.2 minutes respectively. The operation time was

significantly associated with operation procedure (p
value was 0.003). This difference was due to an extra
time required for mobilization and approximation of
corpus spongiosum and also due to new exposure
of spongioplasty. In Group I, 12 cases (40%) urethral
fistulae and in Group II, 5 fistulae (16.7%) were
encountered. Here significant difference was found
(p value 0.045). Maximum fistulae were detected on
10th POD after removal of urethral stent. Five fistulae
were found during hospital stay from 11th to 14th POD.
After discharge, 2 patients developed fistulae. Two
patients in Group I and 1 patient in Group II developed
meatal stenosis that was successfully managed by
dilation.

Table-I

Clinical features of the patients:

Dartos flap Dartos flap plus

Group I spongioplasty
(n=30) Group II

(n=30)

Mean Age (Month) 72.5 90.6

Meatal location
Coronal 13 15
Distal penile 8 5
Mid penile 9 10

Chordee
Absent 9 7
Mild (<30Ú) 15 17
Moderate(30Ú - 60Ú) 6 6

Complications
Fistula 12 5
Meatal Stenosis 2 1
Residual chordee 1 1

Fig.-1: Showing the corpus spongiosum on both

sides

Fig.-2: Showing the mobilized corpus spongiosum

on both sides

Fig.-3: After completing the spongioplasty

Fig.-4: Time elapse between urethroplasty and fistula

detection
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Discussion:

A tubularized incised plate urethroplasty described
by Snodgrass presents the method of choice in the
treatment of distal and mid shaft hypospadias with
minimal complication rate12.

A urethrocutaneous fistula is an inherent complication
of hypospadias repair, and represents the most
common problem after such surgery, occurring at
various rates13-16. Many modifications in the TIP
urethroplasty have been performed to decrease the
rate of urethrocutaneous fistula formation but no
single surgical technique can be considered a
standard for preventing the formation of fistula.
Different tissues and techniques have been described
to solve this problem.

The use of a dartos flap as a barrier to fistula
development was first described in 1994 by
Snodgrass12, and Retik et al.17. 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-layer fashion
(bat wing). Using this technique, different
investigators from different studies observed no
fistula in double dartos flap coverage in comparison
with single dartos flap. In their study, fistula rate
ranging from 5.2% to 13.7% in whom single dartos
flap was given18-24. On the other hand, Elsayed et al.
reported no significant difference in subsequent UCF
between a double-layered dorsal dartos flap and
single layer for covering the urethra as a part of TIP
urethroplasty for repairing hypospadias25. In the
present study, post operatve fistulae were found in
40% (12/30) of the cases in Group I, in which only
the dartos flap was used. These results were
dissimilar with the above mentioned studies. This
difference may be due to higher age of the patients,
below average socioeconomic condition, poor
nutritional status, poor hygenic environment in the
ward or may be due to lack of maintaining proper
sterility in the OT, lack of fine instruments for
meticulous tissue handling, failure to use the
magnification glasses or loupes etc.

Spongiosal tissue has been used by some surgeons
to prevent fistula and other complications from its
introduction in 2000 by Beaudoin26 and Yerkes27. After
that spongiosal tissue was used by different

investigators and observed different rate of fistula
formation28-35 but, by using the spongiosal tissue in
addition to dartos flap wrapping, Almodhen et al.36

and Bilici et al.2 did not observe fistula in any of the
cases. Whereas in the present study, 5 patients
developed fistulae among 30 patients (16.7%) using
the dartos flap plus spongioplasty in the Snodgrass
technique in Group II. These results were dissimilar
with Kocvara et al.37, who reported a higher
complication (40%) using the spongiosal tissue for
neourethral coverage of 37 patients.

In this study, out of 5 fistulae, 4 fistulae were found
from the initial 15 urethroplasty and only one fistula
was found from last 15 urethroplasty of Group II. This
may be due to new exposure of this new technique
of spongioplasty. On the other hand, in Group I, 6
fistulae were found in the initial 15 urethroplasty and
6 fistulae were found in the last 15 urethroplasty. This
may be due to preveous exposure with this technique.
Overall this success of dartos flap plus spongioplasty
in comparison with dartos flap alone was due to
additional layer of spongiosal tissue. Spongioplasty
if done properly restores a near normal urethra and
provides good support as it is more vascular.

The strength of this study is that it was prospective,
cases belonged to similar socio-economic status, and
procedure was performed in a single centre in similar
circumstances and with adequate follow-up. In
addition, there was no significant difference in the
age, type of hypospadias and degree of chordee in
both the groups.

Conclusion:

A urethral covering should be performed as a part of
the Snodgrass procedure. The abortive spongiosal
tissue may be preserved with careful degloving of
the penis during hypospadias repair.

Considering the results of this study, approximation
of the corpus spongiosum along with dartos flap as
an intermediate layer in urethral coverage as part of
Snodgrass technique reduces the rate of fistula
formation. This new technique of spongiopasty
provides a vascular tissue for coverage of the suture
lines and reduces fistula formation.

Conflict of interest: We have no conflict of interest
in this article.
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