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ABSTRACT

Persistent urethrocutaneous fistu-
la following hypospadias repair and
circumcision presents a surgical chal-
lenge with a high rate of recurrence.
The present series evaluates the val-
ue of reinforcement of the repair by
interpositioning of a vascularized flap.
24 boys suffering from urethral fistula
(4 following circumcision and 20 fol-
lowing hypospadias surgery) were
equally divided into two groups. The
1st group were managed by modified
two layers closure with skin flap cov-
erage and the 2nd group were man-
aged by 3 layers closure with inter-
positioned flap. Cases were followed
up for 6-20 months. The success rate
in 1st group was 66.6% versus 91%
in the 2nd group (raised to 75% ver-
sus 100% after spontaneous closure
of one fistula in each group).

The present series shows that ad-

23

dition of interposition flap to the repair
of urethrocutaneous fistula appears to
reduce the incidence of fistula recur-
rence significantly.

Key words : Urethral fistula - hy-
pospadias-circumcision.

INTRODUCTION

Despite the great advances in
surgical technique of hypospadias
repair, still, urethrocutaneous fistula
presents the most common and most
frustrating complication and consti-
tutes a main factor to judge the suc-
cess of repair (Duckett, 1990). Its
incidence varies according to the
procedure used and it is estimated
to be from 5% up to 50% (Devine
and Horton, 1977). Inadequate tech-
nique, tissue ischemia and overlap-
ping of suture lines are the main
causative factors (Devine et al.,
1978).
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Circumcision, although it is the
most common operation in males, is
rarly become complicated by ureth-
rocutaneous fistula (Niku et al., 1995).
This fistula, which almost located in a
subglanular position, may results from
marked pull on the foreskin before
crushing by clamps or from attempts
at haemostasis with deep suturing
(Lau and Ong, 1981).

Several surgical procedures have
been advocated for repair of persis-
tent and mature urethrocutaneous fis-
tula following circumcision and hypo-
spadias repair. These include simple
two layers closure (Duckett et al.,
1982) and modified two layers closure
with covering of the repaired urethra
by local or distant skin flap (Roberts,
1982 and Sahai & Shukla, 1987). Oth-
ers reinforced the repair using a third
layer in the form of interpositioned
subcutaneous local flap (Hayashi et
al., 1998).

In distal fistulas, specially with thin
distal skin and/or meatal stenosis,
the meatus and the fistula are con-
nected and the defect is repaired
utilizing MAGPI procedure (Mahfouz
et al.,, 1989), King (1970) repair
Snodgrass incision (Guralnick et al.,
2000).
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The aim of this work is to compaire
modified two layers closure with skin
flap coverage versus three layers
closure with flap interposition in re-
pairing urethrocutaneous fistulas
following hypospadias surgery and
circumcision.

PATIENTS AND METHODS

Between March, 1999 and April
2002, 24 boys (mean age 3.8 years,
range 18 month to 12 years) were re-
ferred for surgical repair of persistent
and mature urethrocutaneous fistu-
la(s). In 4 patients the fistulas were
related to circumcision and in 20 ones
the fistulas were complicating hypo-
spadias repair. Cases were evaluated
by complet history and through gener-
al and local examination. Urine analy-
sis was performed in all cases to ex-
clude and to manage urinary tract
infection. Associated urethral stricture
was assessed by urethral catheteriza-
tion and ascending urethrogram in
positive cases. Surgical repair was
performed at least 6 months from the
last operation or attempt at repair.

Patients were randomly divided
into 2 equal groups (2 cases post cir-
cumcision fistulas and 10 cases post
hypospadias repair fistulas). Tables
(1, 2) shows the descriptive data of
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the two groups.

Patients in group 1 were managed
by modified two layers closure. The
fistula was circumscribed and dissect-
ed out, the urethra was closed with in-
terrupted subcuticular transverse su-
tures (6/0 polyglactine) and the skin
defect was closed using advancement
flap or rotation flap. Very distal fistulas
with thin distal skin were repaired by
King repair after connecting the mea-
tus and the fistula (+ Snodgrass inci-
sion when indicated). In case of multi-
ple fistulas, near fistulas were
connected to each other and were
converted to a large single fistula be-
fore proceeding with the repair. If
there is meatal stenosis, dorsal mea-
toplasty was performed as described
by Hinman, (1994). In case of asso-
ciated urethral stricture, the stricture
was incised and the defect was cov-
ered by a small skin perimeatal flap
as described by Mc Dougal, (1989).

Patients in group 2 were repaired
by a 3 layers closure with interposition
flap. The fistula was circumscribed.
dissected out, and closed with inter-
rupted subcuticular transverse su-
tures (6/0 polyglactine). The lateral
skin edges were wideiy undermined
superficial to the dartos layer, then a

vascularized lateral flap is elevated
from the dartos fascia with its base
near the urethra. The flap was mabi-
lized medially to completly cover the
suture line of the repaired urethra and
was fixed by 6/0 polyglactine inter-
rupted sutures. The skin was then
closed by 6/0 interrupted polyglactine
cutures. In very proximal fistulas, the
interposition flap was taken from: the
fascial coverings of the testis. In distal
fistulas with thin distal skin, King re-
pair was perforemd with the addition
of the interposition flap after connect-
ing the meatus with the fistula (+
Snodgrass incision when indicated).

In incidence of multiple fistulas,
meatal stenosis or urethral stricture,
the same principles of management
applied in group one were also used.
In both groups urinary diversion was
achieved by urethral catheter for 5
days and standard compression
dressing was applied. Cases were fal-
lowed for a minimum of 6 months and
complications were recorded.

RESULTS
As shown in table (3), 2 cases be-
longing to group one were repaird us-
ing King repair, with Snodgrass inci-
sion in one case, whiie the other 10
cases were repaired using the 2
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layers repair and the skin was closed
in the form of advancement flap in 6
cases and in the from of rotation flap
in 4 cases. One case needed dorsal
meatoplasty and 3 cases needed
urethroplasty for the associated
stricture. The mean operative time
was 75 min. (range 60-90 min).
Cases were followed up for a mini-
mum of 6 months and maximum of 18
months. Fistula recurrence occured in
4 cases (33%), (one fistula with King
repair and 3 fistulas with modified
2 layers closure method) with sponta-
neous closure in one case within 3
months.

In the second group, 2 cases
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were repaired using King repair, with
interposition flap and Snodgrass. inci-
sion in both, while the cther 10 cases
were managed by 3 layers repair.
Dorsal meatoplasty was performed in
2 cases and urethroplasty for stricture
was needed in other 4 cases. The
mean operative time was 90 min.
(range 70-100 min). Cases were fol-
lowed up for a minimum of 6 months
and a maximum of 20 months. Fistula
recurrence occured only in one case
(8.3%) with spontaneous closure with-
in 2 months.

Cases with recurrent fistula in
group 1 were managed by 3 layers
closure later with no recurrence.
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Fig. (1) : Post circumcision urethral
fistula

DISCUSSION

Hypospadias is one of the com-
monest congenital anomalies with an
incidence of 1 per 125 to 1 per 200
live births (Sheldon and Duckett,
1987). Urethrocutaneous fistula is the
most common complication of hypo-
spadias repair (Duckett, 1990). The
incidence of fistula varies according to
the procedure used, its rate for
MAGPI procedure is 0.5% to 10%
(Duckett, 1991) 4% to 33% for island
pedicle tubed repair (Duckett, 1981)

Fig. (2) : Successfully repaired post
circumcision urethral fistula
using the 3 layers procedure

and 15 to 50% for free graft tubed re-
pair (Devine and Horton, 1977).

The main factors causing fistula in
hypospadias repair are poor tech-
nique, tissue devitalization and using
opposing suture lines. Other contrib-
uting factors include infection, tension
created by oedema or haemorrhage,
tight dressing and occlusion of divert-
ing catheters (Devine et al., 1978).

On the other hand, urethral fistula

MANSOURA MEDICAL JOURNAL
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is_2_rare comglication following cir-
cumcision. It may result from too far
distal advancement of the foreskin,
pulling on the urethra, thus exposing
part of the urethra (usually at the
corona) to be crushed or excised dur-
ing application of clamps. This spe-
cially occurs with pliable periurethral
tissues (Sherman et al., 1996). !t alsc
may occur at attempts of haemostasis
with taking deep sutures at the frenu-
lum of the glans leading to strangula-
tion and necrosis of part of the ureth-
ral wall (Lau and Ong, 1981).

Repair of these fistulas is often a
difficult problem, since the surround-
ing fibrosis, unreliable blood supply of
tissues and for many patients have a
history of multiple operations. Many
techniques have been advocated for
repair of urethral fistula with varying
rates of success.

Davis (1940) used the transureth-
ral pulley stitch to invert the urethral
epithelium after the urethral fistula
had been dissected out, but results
were disapponting. The same poor re-
sults were obtained with Turnur-
Warwick, (1976) who tried electric ful-
gration of the fistula hoping that the
tract would seal off after the epithelial
layer had been distroyed. Duckett et

Vol. 33, No. 3 & 4 July. & Oct, 2002

al. (1982) described simple 2 layers
closure but due to overlapping of su-
ture lines, the failure rate was high,
[46% and 41% with Mahfouz et al.
(1989) and Audry et al. (1989) re-
spectively]. To avoid overlapping of
suture lines, the skin defect, after re-
pair of the urethra, was closed using
local flaps as simpie advancement
flap (Lau and Ong, 1981), Y-V ad-
vancement flap (Saad et al., 1980),
rotation flap (Roberts, 1982) and
Rhombic flap (Singh and Chandra,
1985) or using distant flap as groin
flap (Sahai and Shukla, 1987). the
success rate using these techniques
ranged from 80% to 100%. In present
series the same principle was used
in 10 cases of the 1st group but the
sucess rate was only 70% raised to
80% after one of the fistulas closed
spontaneously.

To gain a more secure and water
tight closure of the fistula, a vascular-
ized tissue layer was introduced be-
tween the repaired urethra and the
skin. This layer may be a deepithelial-
ized skin taken from the penile shaft
as with Lau and Ong (1982), who had
a success rate of 87%, or from scrotal
skin as in Lee et al. (1990) series with
a sucess rate of 81%. This vascular-
ized flap may be taken from dartos
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fascia of penis as in Audry et al.
(1989) and Hayashi et al. (1998) ser-
ies, where the success rate was 91%
and 92% respectively. Also the tunica
vaginalis or the fascial coverings of
the testis can be used as a source of
this layer (Snow et al., 1995). In the
present series with the use of this in-
terposition flap the success rate was
91% raised to 100% after spontane-
ous closure of the solitary recurrent
fistula.

In fistulas at a distal position, spe-
cially with a thin distal skin or meatal
stenosis, the meatus and the fistula
are connected resulting in a single de-
fect that can be repaired by MAGPI
procedure (Mahfouz et al., 1989) or
king repair (+ Snodgrass incision)
(Guralinick et al., 2000). Although
Mahfouz and his associates (1989)
reported a success of 100%, it seems
that this procedure is not a correct
choice since MAGPI procedure needs
a pliable perimeatal tissue that is not
available with scarring following pe-
nile surgery. In present series king
repair was applied in 4 cases, two in
1st group and other 2 in 2nd group.
Snodgrass incision was needed in
one of the two cases in 1st group and
both had recurrent fistulas with spon-
taneous closure in one case. In the

2nd group, both cases needed Snod-
grass incision and an interposition
flap was added and the repair suc-
ceded in both.

Multiple fistulas, when they lie
near to each other, are better con-
nected and converted into a single
large fistula. Johanson (1953) per-
formed this as a 1st stage of a 2
stage procedure. In present series
this procedure was performed as a
step in one stage operation and in 4
patients. Two cases had recurrent fis-
tulas, the one belonging to the 2nd ‘
group closed spontaneously.

To ensure non recurrence of the
fistula, an adequate caliber of the
urethra must be assured. In present
series 4 cases had meatal stenosis, 3
of them were corrected by dorsal
meatoplasty and in one case the re-
pair was incorporated in king repair
with the addition of Snodgrass inci-
sion. Seven cases had a short dis-
tance urethral stricture. This stricture
was located at or just distal to the fis-
tula. This was managed by incising of
the stricture to ensure good patency
of the urethra. The urethral defect
was then coverd by a small skin flap
baced on the proximal edge of the fis-
tula. Non of the 7 patients, in both
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groups, had a recurrent fistula.

On conclusion, repair of urethrocu-
taneous fistula following hypospadias
repair or circumcision is a difficult
problem and should not be underesti-
mated. The principles of fistula clo-
sure are the same of hypospadias re-
pair including use of delicate
instruments, delicate sutures, magnifi-
cation, incorportion of well vascular-
ized tissues without tension and uri-
nary diversion. Use of a vascularized,
pedicled flap as an additional layer in-
terposed between the repaired ureth-
ra and the covering skin achieves two
main goals which are non crossing
suture lines and maximum vasculari-
ty. This method had proved to be
highly effective in prevention of fistula
recurrence in all types of fistula what-
ever its location, size, number, num-
ber of previous repairs and even if it is
associated with urethral stricture.
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