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Choosing an ideal vascular cover for Snodgrass repair
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Abstract

Aim: The aim of this study is to compare tunica vaginalis (TV), dorsal dartos, and ventral dartos flap as a
second layer vascular cover during Snodgrass repair.

Materials and Methods: Data of 83 patients who underwent primary hypospadias repair with Snodgrass
technique (age range: 1.6—12 years) were retrospectively collected and compared. They were divided into
three groups. Group A (26 patients) included cases using TV flap, Group B (36 patients) included those
where dorsal dartos from prepuce was used as second cover, and Group C (21 patients) included those
with ventral dartos as cover.

Results: In Group A, no complications recorded. Mild scrotal edema was present in 5 patients which was
conservatively managed. In Group B, there were 8 fistulas, 2 glans breakdown, and 1 meatal stenosis. In
Group C, there were 3 fistulas and 1 glans breakdown.

Conclusion: TV flap is better than dorsal dartos and ventral dartos as vascular cover for primary hypospadias
repair with Snodgrass technique.
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INTRODUCTION

There are over 200 different types of hypospadias
repairs. Tubularized incised plate (TIP) urethroplasty
or Snodgrass technique can be used for all types of
hypospadias repairs from distal to proximal where
urethral plate can be preserved.!! The reported
incidence of complications for hypospadias surgery
by Snodgrass technique ranges from 0% to 53%,*
varying with the severity of the hypospadias blaming
it on surgical technique, suture material, surgeons’
experience, age of patient and type of coverage, etc.,
The high complication rates of hypospadias repair
remain a significant problem despite the development

of improved surgical techniques, suture materials, and
postoperative care.

Many studies have shown good results with Snodgrass
technique, but the most common complication
reported is urethrocutaneous fistula which forms >60%
of all complications.” A second vascular cover
on the tube such as spongiosum, dartos, or tunica
vaginalis (TV) is known to minimize or avoid this
complication® 11 but which flap provides a better
cover is still a matter of debate since decades because
results have been conflicting with different results in the
hands of different surgeons. The aim of our study is
to present our experience with TIP urethroplasty using

Access this article online

Quick Response Code:

Website:

www.urologyannals.com

DOLI:
10.4103/UA.UA_90_17

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Basavaraju M, Balaji DK. Choosing an ideal vascular
cover for Snodgrass repair. Urol Ann 2017;9:348-52.

348 © 2017 Urology Annals | Published by Wolters Kluwer - Medknow



Basavaraju and Balaji: An ideal waterproof covering for Snodgrass repair: Tunica compared to dorsal and ventral dartos

tunica, dorsal, and ventral dartos as second cover and
see which had a better outcome.

MATERIALS AND METHODS

Data of 83 patients who underwent Snodgrass repair
(age range: 1.6-12 years) in the previous 4 years
(July 2010—June 2014) in our institute were retrospectively
collected and compared after obtaining approval from
hospital review board. Only patients undergoing primary
repair were included in the study. They were divided into
three groups. Group A included cases using TV flap,
Group B included those where dorsal dartos was used as
vascular cover, and Group C included those with ventral
dartos as cover. Follow-up data were collected from
operative register, morbidity register, follow-up OPD
register, and telephonic contact with the patient. Follow-up
period ranged from 6 months to 3 years. Patients with no
follow-up (23 cases), redo hypospadias repairs, patients in
whom human chorionic gonadotropin or testosterone was
given, and those in whom repair other than Snodgrass was
used were excluded from the study. All three groups were
similar in their demography and age distribution.

Operative technique

In all three groups, the general technique was the same as
described by Snodgrass!' and was done by a single surgeon.
Magnification (2.5 X Loupes), fine instruments, and bipolar
electrocautery were used. An inverted U-shaped incision
was made encircling the meatus to the corona, preserving
the urethral plate, and then extended circumferentially
around the corona. A Gitte’s test was done to evaluate the
chordee after penile degloving. Glans wings are raised.
A transverse incision made over the urethral plate, and it
was tubularized over an appropriate sized catheter using
0-0 vicryl suture using subcuticular sutures. The technique
of putting a soft-tissue cover over this neourethra differed
among the groups. At the end, Beyers flap was cut, brought
ventrally, and sutured to give an appearance of a midline
raphe.

In Group 1, degloving was done till the root of penis. The
TV flap was raised by bringing the testis to the operative
field and incising the tunica near the lower pole of testis.
After obtaining adequate length, flap was raised if necessary
even up to the external ring [Figure 1la], and this was
used to cover the entire length of tube and secured in

place [Figure 1b].

In Group 2, the dartos flap was raised by dissecting between
the skin and dartos layer of dorsal prepuce [Figure 2a|. This
dartos fascia was de-epithelialized, then brought ventrally
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from the right or left side, and used to cover the ventral
suture line [Figure 2b].

In Group 3, a ventral based dartos flap was used as a cover.
After degloving, a longitudinal rectangle was marked on the
proximal shaft [Figure 3a] or laterally [Figure 4a|, and flap

Figure 1: (a) Tunica vaginalis flap raised by incising the tunica near the
lower pole of testis and adequate length can be obtaining by dissecting
even up to the external ring. (b) The raised tunica vaginalis flap is used
to cover the entire length of tube and secured in place

Figure 2: (a) Dartos flap raised by dissecting between the skin and
dartos layer of dorsal prepuce. (b) Dartos fascia brought ventrally and
then de-epithelialized to cover the ventral suture line

Figure 3: (a and b) Ventral dartos from proximal shaft raised flipped
over neourethra and tacked to lateral recess of raised glans wings
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Figure 4: (a and b) Flaps raised on either side of neourethra which
includes corpus spongiosum and ventral dartos and approximated in
midline

raised from corpus spongiosum and ventral dartos tissue
and flipped over neourethra and tacked to the lateral recess
of raised glans wings [Figures 3b and 4b)].

Light compression dressing applied. Intravenous antibiotics
were given for 5 days, followed by oral antibiotics till the
dressing was removed. Dressing and the catheter were
removed on the 10" day. If there was soakage of dressing,
it was changed in between, but a clean dressing was left in
place for 10 days.

RESULTS

When comparing the type of hypospadias, it was noted that
TV flap was most commonly used for proximal repairs, and
distal repairs were done more commonly with dorsal or
ventral dartos flaps as second cover. Detailed distribution
of type of hypospadias, chordee, and type of repair is
shown in Table 1. For all patients with chordee, it was
corrected with degloving and no additional procedures
were required. Ventral dartos was used in 21 patients and
all were distal hypospadias repairs. Complications were
seen in four patients where three had fistulas and one had
glans breakdown. Dorsal dartos was used in 36 patients.
Complications were seen in 11 patients. Fistulas were seen
in 8 patients; 2 of 21 distal repairs, 4 of 11 mid repairs, and
2 of 4 proximal repairs had fistula.

All patients with fistula were successfully repaired with
fistula closure, except one of proximal hypospadias
repair with dorsal dartos as second cover had a recurrent
fistula and is awaiting another surgery. Of the three
patients with glans breakdown, only one underwent
redo surgery. The other two patients’ family did not
want another surgery and was happy with a coronal
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Table 1: Distribution of type of hypospadias and complications
in each group

Procedure - TIP

Group A (TV Group B (dorsal Group C (ventral

flap) (26) dartos) (36) dartos) (21)

Mean age 3.6 3 4
Type of hypospadias

Distal 8 21 21

Mid penile 6 1 0

Proximal 12 4 0

Chordee 15 20 1
Complications (%)

Total 0 11 (30.6) 4(19)

Fistula 8 (22) 3(14)

Glans breakdown 2 1

Meatal stenosis 1

TV: Tunica vaginalis, TIP: Tubularized incised plate

meatus. The patients with meatal stenosis responded
to dilatations.

DISCUSSION

The use of a waterproofing second cover for the
neourethra is well documented in literature varying from
corpus spongiosum, dartos-based flaps (ventral, dorsal, and
scrotal dartos flaps) to TV which is known to decrease the
incidence of fistula and breakdowns.>""*1'We reviewed
studies which used a second vascular cover following TIP
repair to see if the success rates were better.

The reported fistula rate with spongioplasty ranges
from 0% to 31%.P Bhat ez a/. and Almodhen e# a/. have
shown a very low fistula rate with spongioplasty after

BANWhile several investigators have shown

Snodgrass repair.
spongioplasty to be as protective as a dartos flap, others have
found that spongioplasty is associated with unacceptably
high fistula rates when compared with the standard dartos
flap and have used both together as waterproof covers. The
variable rate of success may be explained at least in part
by variations in spongiosal anatomy.’! Unfortunately, this
spongiosal tissue is not always available and well developed
and cannot always be mobilized and placed over the
neourethral suture line. We did not do only spongioplasty
for any of our patients, since while mobilizing the ventral
dartos flap, a part of spongiosum is also taken as a cover
on the tube; when there was adequate spongiosum and
ventral tissue available, we took a ventral dartos flap. When
this was not available or not well developed, dorsal dartos
from prepuce was preferred. Tunica was used in most of
the proximal cases where dissection was done till the root
of penis which made accessing the testis and tunica easier.
The type of second cover used was decided on table by
the operating surgeon on a case to case basis.

Smith performed tubulatized incised plate urethroplasty
for repair in 64 patients and used the ventral based dartos
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pedicle flap for covering the neourethra in 56 of the
repairs (85.5%) without complication.”” Furness reported
that of the 111 patients with reconstruction using the
ventral based vascularized dartos pedicle to cover the
tubularized incised plate, urethroplasty was successful
in 109 (98.2%) with only 2 patients developing fistula
formation.”! He commented that the technique simply
uses vascular dartos tissue that is already present 7z situ,
with great care taken so that abundant subcuticular
tissue is left proximal to the hypospadiac meatus when
ventral incision and dissection is performed. Soygur ez .
adopted the ventral based dartos flap and found the flap
much easier to construct with little time added to surgery
and no harvesting related complications.” They also
obtained satisfactory results with a fistula rate of 8.3%.
Yutaro Hayashi ¢f al. reported an incidence of 9% fistula
rate with ventral based dartos flap.'”

Belman used the de-epithelialized preputial skin flap as a
vascular cover for hypospadias repairs.'” This was later
adopted to TIP procedure by many surgeons and Snodgrass
himself.>"*"l Necrosis of the Beyers skin flap and penile
rotation are the complications with this technique. Skin
necrosis can be prevented by limiting the aggressive
dissection between the skin and preputial dartos. Penile
rotation can be limited by making a button hole to bring
the dartos ventrally without causing vascular compromise.
We did not make any button hole and brought the preputial
dartos from the right or left side without tension, and
none of our cases had any significant penile torsion or
skin necrosis.

Dartos-based flaps have the advantage that they are
available locally and do not require another incision or
extension of the incision like for TV flaps. However,
various studies have reported a lesser degree of
complications with TV flap. Snodgrass himself reported
that fistula reduced from 33% to 10% by two-layered
subepithelial closure in mid and proximal repairs
instead of a single layer closure. He used dartos barrier
covering in all 65 patients.”! Snodgrass later used tunica
as barrier layer instead of dartos and found that the
fistula rate reduced to almost 0%.I""! Chattetjee e al.,
while describing a comparison of dartos (20 cases)
and tunica vaginalis flap (TVF) (29 cases) in primary
repair of hypospadias, reported zero fistula rate with
TVF as opposed to 15% in dartos group.'! It is well
documented that TV gives very good results when used
in redo surgeries.!"”!

Various studies have documented that TV is a better
cover, decreasing the incidence of fistula rates when
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compared to dorsal dartos flaps.l'®!®"l Structural

alterations in patients with hypospadias are held
responsible for these dartos flap complications. The
prepuce is defective in most hypospadiac patients
and is usually in the form of a partial prepuce that
does not fully cover the glans penis. Cagr1 Savas e al.
studied microvessel density of prepuce in children with
hypospadias and found it to be significantly less.”” Soyer
et al. found that there is a decreased vascular endothelial
growth factor in prepuce of hypospadiac patients which
could be the cause of impaired wound healing and
recurrent complications after preputial reconstruction.”!
Pichler ez a/. did a quantitative measurement of androgen
receptors (AR) in prepuce of hypospadias and found
AR mRNA (P = 0.013), and AR protein (P = 0.014) was
significantly elevated.”? All these indicate that dorsal
dartos flaps and prepuce used for reconstruction may
not be the ideal tissue due to structural alterations at
vascular, neural, and immunological level.

In our study, the fistula rate remained high for dorsal
dartos (22%) and ventral dartos flaps (14%) compared to
TV group (0%). Our study and many other studies!'®'*"!
indicate that tunica is a better cover than dartos for
primary repair with Snodgrass technique. However,
there are studies documenting very low fistula rates with
spongioplasty, ventral dartos, dorsal dartos flap, and double
covering [Table 2]. We cannot compare these studies
since some included mostly proximal repairs and some
mostly distal repairs. Some were stentless, some were
double-layered subepithelial urethroplasties, and some
used a double covering. This conflict calls for a prospective
randomized study with molecular biology included to help
choose an ideal cover.

Limitations

All three groups do not have an equal number of cases,
but being a retrospective study to get an equal match is
difficult. The TV flap group has more cases of proximal
hypospadias, and the other two groups have more of
distal hypospadias. Complications are said to be more in
proximal hypospadias than distal unlike our observation.
We attribute tunica as the reason for the good results in
proximal hypospadias cases.

CONCLUSION

TV flap is better than dorsal or ventral dartos as a second
vascular cover for primary hypospadias repair by Snodgrass
technique. Future prospective randomized studies with
molecular biology included would help in further evaluation
of the same.
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Table 2: Fistula rates for various different coverings used in Snodgrass repair

Type of cover following

Study

Snodgrass repair

Fistula (%)

Spongioplasty versus Bhat et al. - 40 in each group®® 2.5and 5

spongioplasty plus dorsal dartos

Spongioplasty plus dorsal dartos Amodhen - 32 patients 0
Nonstented/nontoilet trained patients!¢!

Ventral dartos Smith - 56 patients!”! 0
Furness and Hutcheson - 111 patients!®! 2
Soygur et al. - 60 patients!”! 8.3
Hayashi et al. - 28 patients!™ 9
Savanelli et al. - 65 noncovered versus 65 dartos covered - all distal repairs!'" 23 and 7.7

Dorsal dartos flap

TV flap

Dorsal dartos versus TV flap

Chatterjee et al.l"
Dhua et al.l"®

Babu et al. - midshaft repairs!"!

Djordjevic et al. (total 67-51 distal and 16 midshaft)!*! 0
Baccala et al. - 101 patients!®

Snodgrass et al. (single- vs. two-layered closure - all proximal repairs)!?!
Cheng et al. - total 514 cases - 414 distal, 100 proximall?®!

Tabassi et al. - 33 cases!?*!

Snodgrass 2007-14 cases!®™

2

33 and 10
0.58

9

0
15and 0
12 and 0

30.7 and 4.7

TV: Tunica vaginalis
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