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Abstract

Objective

To investigate the incidence of fistula formation
following distal hypospadias repair and the recurrence
rate after fistula correction within a 15-year period.

Material and Method

Postoperative fistula development rates of patients
who underwent primary distal hypospadias repair
between the years 2007-2022 were analyzed. The
rates of recurrence of fistula after fistula repair were
examined.

Results

A total of 417 patients were included in the study.
Fistula developed in 54 patients (13%) after the first
surgery. The mean age of the patients at the time of

Introduction

Hypospadias is one of the congenital anomalies seen
in every 200-300 births and considered as a midline
defect (1). Different causes regarding its etiology
and epidemiology were mentioned (1,2). Hormonal
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the first operation was 39 months. It was observed
that there was fistula approximately 10 months after
the operation. Re-fistula formation was observed in 14
(25%) of 54 patients who underwent fistula repair. Re-
fistula occurrence time after fistula repair was 5 days-
18 months. The most common fistula location after
the first operation was the coronal level (53%), with
28 patients where as the most location after the fistula
repair was also coronal level (71% with 10 patients).

Conclusions

In patients who develop fistula after distal hypospadias
repair, the risk of developing a fistula after the repair
is higher than the risk of developing a fistula after the
primary repair. These results may be related to the
technigues and methods used in primary repair.
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irregularity in the maternal period is one of the mostly
stated ones in the current literature (3). No matter
how advanced surgical techniques and materials are,
there is not a single gold standard treatment method
for hypospadias repair (4). Location of the urethra,
whether it is accompanied by penile curvature,
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the size of penis, urethral groove status, etc. are
important factors that effect the choice of repair (5).
Tubularized incised plate urethroplasty (TIPU) which
has been performed with an increased frequency may
be performed to repair hypospadias with mild penile
ventral curvature (6). Although it is considered as one
of the techniques that may be learned easily and has
a high success rate, postoperative complications are
inevitable (7,8). Urethrocutaneous fistula is one of
the most common complications after hypospadias
repair (9). This rate varies between 5-50%, depending
on the degree of hypospadias and the surgical
technique (9). As it is in primary surgery, in case
of urethrocutaneous fistula, the time of repair and
technique and many variables effect the outcome
(20). In this study, it was aimed to present the results
of postoperative urethrocutaneous fistula repairs in
children who underwent hypospadias surgery due to
distal hypospadias within 15 years.

Material and Method
Patients who underwent primary distal hypospadias

repair between 2007 and 2022 and patients who
developed fistula on the postoperative period were

Table 1 Urethra Locations and Fistula Rates

Fistula Rates in Distal Hypospadias Repair

includedinthe study. Demographic data, comorbidities,
location of the urethral opening, surgical technique,
duration and materials, and postoperative follow-up of
the patients were analyzed and the recurrence rates
of fistula after fistula repair were examined. The time
of recurrence in fistulas, time for repair, the repair
technique, and the materials used were recorded.

Statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS),
version 23 (IBM Corp., Armonk, NY, USA). Categorical
variables were analyzed using the Chi-square (x?)
test. A p-value of less than 0.05 was considered to
indicate statistical significance (p<0.05).

Results

A total of 417 patients who underwent distal
hypospadias repair within 15 years were included in
the study. The mean age of the patients was 39 (6-156)
months. Megameatus was observed in 69 patients,
glanular hypospadias in 72 patients, coronal in 100
patients, subcoronal in 121 patients and midpenile in
55 patients. Table 1 provides a detailed presentation
of the information.

Primary R_ate s Fistula Re-fistula Re-fistula Re-fistula
fistula
Glanular (n=1)
Megar(r:e_at_us 28%
(16.55%;n=69) Coronal (n=1)
Glanular Glanular (n=2)
o 55 %
(17.26%;n=72) Coronal (n=2) Coronal (n=1) Coronal(n=1) Coronal(n=1)
Glanular (n=5)
. | (1=10) Coronal (n=3) Coronal(n=1)
Coronal oronal (n=
0, =
(23.98%;n=100) 22 % Subcoronal(n=1)
Subcoronal(n=5)
Midpenile (n=2)
Sl ] Coronal (n=11) Coronal (n=3)
_ 14 %
(29,01%;n=121) Subcoronal(n=6) Subcoronal(n=1)
Glanular (n=1) Glanular (n=1)
Midpenile Coronal (n=4) Coronal (n=2)
i 16 %
(13.19%;n=55) Subcoronal(n=3) Subcoronal(n=1)
Midpenile (n=1) Coronal (n=1)
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Additional urinary anomalies (inguinal hernia,
undescended testicle, hydrocele, ureteropelvic
junction obstruction, Wilms’ tumor, renal stone)
were accompanied in 29 patients (7%). There was
a comorbidity in 43 patients (10.5%), 21 of whom
were cardiovascular pathologies. Tubularization was
performed with the Snodgrass technique in 94,4 %
(n=393) patients. Meatoplasty or glanuloplasty was
sufficient in the remaining patients (5.6%, n=24).
Early complications such as hematoma, bleeding and
edema were encountered 12 % of the patients in the
present study (n=50). There were 22 children (5,2 %)
with meatal stenosis after the primary repair and in
18 % of them urethrocutaneous fistula was occurred
(n=4). Glans dehiscence was not encountered in any
children. Fistula developed in 54 patients (13%) after
the hypospadias repair. Mean time for fistula formation
was 10 months (1-129 months). In 42 patients (78%),
the fistula size was less than 2 mm, while in 12 patients
(22%), it was greater than 2 mm. Fistula repairs were
performed on these patients 13 months (8-20 months)
after the hypospadias repair. Re-fistula formation was
observed in 14 (25%) of 54 patients who underwent
fistula repair. The most common fistula location after
the first operation was at the coronal level (53%), with
28 patients. Re-fistula was observed approximately 8
months after the operation. Recurrent fistula occurred
at the coronal level in most children (71% with 10
patients). We performed simple fistula repair in 46,3
% (n=25), simple ligation in 24 % (n=13), Mathieu
technique in 18,6 % (n=10) and TIPU in 11,1 % (n=6).
Among these, refistula developed in 6 children (24%)
who underwent simple fistula repair, in 4 (30%) who
underwent simple ligation, in 2 (20%) who underwent
Mathieu technique, and in 2 (33%) who underwent
TIPU. A child required third and other required fourth
operations due to recurrent fistulas.

Discussion

The present study demonstrated that recurrent
fistula rate after urethrocutaneous fistula repair is
higher than primary fistula formation in children who
underwent surgery due to distal hypospadias (25%
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vs 13%, respectively). Even though the number of
patients are not relatively big, there are some studies
supporting these data (11,12). The reason for such a
high rate compared to the literature may be that there
are multiple surgeons and therefore the diversity of
techniques and skills is high (13). Our long follow up
time is also another reason for encountering high
fistula rate.

Considering all the complications of hypospadias,
a rate of 1-90% is stated (11). Early complications
include bleeding or hematoma, edema, wound
infection, skin necrosis, flap or graft necrosis, wound
dehiscence, catheter problems, penile erection, and
bladder spasms. In the late period, meatal and urethral
strictures, diverticula development, continuation of
curvature, psychological and cosmetic problems are
encountered (14,15). Urethrocutaneous fistulas are
seen in both the short and long term period (10,15).
Due to the lack of long term follow up, some of these
complications can not be addressed.

In general, there are some risk factors in the
formation of fistula and other complications: the level
of hypospadias, the length of the damaged urethra,
the use of tissue with poor blood supply, the use of
inappropriate techniques and materials, meatal and
urethral stenosis, diverticula, urinary tract or wound
infection. (6,15). The increased rate of recurrent fistula
may be a result of damaged urethra and deteriorated
blood supply of surrounding structures.

Preoperative use of testosterone and low growth
hormone in patients are also mentioned to be risk
factors for fistula formation. There are debates
that androgens delay wound healing and increase
inflammation (16-18). None of the patients received
hormone treatment before or after the first operation.

The short time between hypospadias and fistula repair
is another risk factor (9,12). Although six months was
considered sufficient in the past, it is recommended
in the current literature that this period should be
extended up to one year (12,19). Our approach

Comparison of Fistula Rates Based on the Use of Dartos Flap

Group Use of Dartos Flap Number of Fistulas, n (%)
Group 1 (203 patients) Yes 35 (17.2%)
Group 2 (214 patients) No 19 (8.8%)
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regarding repair time seems to be in line with current
literature. Conventional approach of the authors
regarding repair time of urethrocutaneous fistula may
be a factor on the increased re-fistula rates. But the
studies also support that recurrence rate increases
3 times in recurrent fistulas (11). A similar rate was
achieved in our study (13/25, 1,92 times). The time
may not be the one and only cause of this increase.
Also in terms of meatal and urethral stenosis, the risk
of fistula formation increases due to proximal urinary
pressure (12).

In recurrent fistulas, one of the important approaches
is to determine the location and number of the fistula.
In large urethrocutaneous fistulas with a high flow
rate, 'pinpoint’ fistulas may be overlooked because the
urine pressure will be low. Therefore, an examination
should be performed by administering isotonic
solution, methylene blue, antiseptic or pomade-like
substances from the meatus before the operation.
Coronal region may be a highly risked location in both
primary and recurrent fistulas. In the present study,
53% of the fistulas developed in this area after the
primary repair (n=28).

The reason for this is that the blood supply to that
area is weak, and it is difficult to bring the supportive
tissues over the urethral anastomosis (12). This
situation could explain why the recurrent fistulas in
our study are located at the coronal level.

It is reported that the use of supportive tissues
reduce the rate of fistula (10). However, our results
indicate a higher fistula rate in patients with Dartos
flap application (17.2%) compared to those without
it (8.8%). This unexpected finding may be attributed
to the complexity of the cases where a Dartos flap
was used, potential surgical technique variations, or
compromised vascularization in previously operated
tissues. Further studies are needed to clarify this
association (Table 2). In the study of Snodgrass et
al., 50% (5/10) fistulas were seen in reoperative TIPU
cases without the use of supporting tissue (dartos, t.
vaginalis), while 4% (2/51) were observed in those
used. There are different techniques in fistula repair
and the results have started to be more satisfactory
day by day (7,14,20-22). Simple fistula repair with
primary closure is the most commonly used repair
technique. Here, the choice depends on the surgeon's
preference. A series of 40 patients with simple ligation
was presented by Shirazi et al. and it is recommended
for cases smaller than 4 mm (5). Repair with double
ligation is recommended by Karakus et al. for fistulas
smaller than 2 mm (23). Modified Cecil-Culp technique,
which is one of the preferred methods in recurrent
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fistulas, gives successful results. The use of buccal
and lingual mucosa can also be preferred in recurrent
fistulas (10). Repairs using fascia lata, amniotic
membrane, rectal mucosa are the substitution tissues
and the Mathieu technigue and TUPU are other
alternative techniques for repairing fistulas (21,22).
We performed simple fistula repair in 46,3 % (n=25),
simple ligation in 24 % (n=13), Mathieu technique in
18,6 % (n=10) and TIPU in 11,1 % (n=6). The fact that
Mathieu was applied in patients with refistula caught
our attention.

The overlapping of the suture lines is a negative
situation both because it creates malnutrition and
prepares the ground for the urethral epithelium to
walk on the skin. The technique preferred in the first
repair is effective in the formation of the fistula as
well as in its spontaneous closure (24). Spontaneous
closure may be seen in pinpoint fistulas, especially
in patients undergoing spongioplasty (25,26). There
was no spontaneous closure in our study.

Conclusion

In patients who develop fistula after distal hypospadias
repair, the risk of developing a fistula after the repair
is higher than the risk of developing a fistula after the
primary repair.
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