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Abstract
Objective: This comparative study aims to evaluate the effectiveness of an autologous tunica vaginalis graft (TVOG) as an intermediate protective 
layer in the repair of persistent urethrocutaneous fistulas (UCFs) following hypospadias surgery.

Materials and Methods: A total of 39 patients who underwent surgery for persistent UCF between 2013 and 2021 were evaluated. An intermediate 
protective layer was applied using a local penile dartos flap (LPDF) in 17 patients and an autologous TVOG in 22 patients. The study included cases 
with a history of at least one failed UCF repair and a fistula size of ≥4 mm. Patients with a single failed repair were treated using the LPDF method, 
while those with at least two previous failures underwent the TVOG technique. Surgical repair was performed at least six months after the most 
recent unsuccessful fistula repair. All patients were followed up intermittently for two years. During the follow-up period, medical history was taken 
for each patient, and the repair site and voiding function were assessed. Urine analysis, including culture and sensitivity testing when necessary, 
was conducted. Successful repair was defined as the absence of recurrence and the presence of a urine stream with adequate force and caliber.

Results: The mean age of patients who underwent LPDF was 6.1 years (range: 3-9), with an average operative time of 43.2 minutes (range: 35-50). 
For patients who received TVOG, the mean age was 6.3 years (range: 3-9), and the average operative time was 44.8 minutes (range: 34-53). The 
mean postoperative hospital stay was 5.9 days in the LPDF group and 5.8 days in the TVOG group. When the two techniques were compared in terms 
of fistula location, scrotal complications, operative time, and hospital stay duration, no statistically significant differences were observed (p>0.05). 
However, a statistically significant difference was found in the recurrence rates between the two techniques (p<0.05). During follow-ups, recurrent 
fistulas were detected in nine patients, all of whom underwent successful repair using TVOG.

Conclusion: Compared to the LPDF method, the TVOG technique represents a simple, rapid, cost-effective, and reliable approach for the repair of 
recurrent UCFs. By providing a highly effective secondary protective layer, TVOG has demonstrated satisfactory clinical outcomes.
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What’s known on the subject? and What does the study add?

Urethrocutaneous fistula is one of the most common postoperative complications associated with hypospadias repair. Despite the various 
techniques described in the literature for urethrocutaneous fistula repair, success rates remain relatively low, especially in recurrent cases. 
The fundamental principles of successful fistula repair include the use of appropriate tissue, tension-free closure, and the incorporation 
of a secondary protective layer. Ensuring that the suture line is covered with well-vascularized tissue is essential in preventing fistula 
recurrence. Autologous tunica vaginalis graft is a readily available, flexible, cost-effective material that is resistant to infection and traction, 
preserves erectile function, and has low morbidity. Based on our findings, the treatment has proven to be effective in the repair of persistent 
urethrocutaneous fistula.
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Introduction

Urethrocutaneous fistula (UCF) repair is associated with one of 
the most common postoperative complications in hypospadias 
cases (1,2). Its incidence varies depending on the surgical 
technique and the surgeon’s experience, with an average rate 
of approximately 7.5% (3). This rate increases with the severity 
of the initial anomaly and the presence of chordee, reaching 
up to 25% in proximal hypospadias cases (4). Several factors 
are known to contribute to the development of UCF, including 
overlapping sutures between the  neourethra and skin, 
secondary distal obstruction due to meatal stenosis or urethral 
stricture, turbulent urine flow (particularly when associated 
with diverticula), and impaired local vascularization (5).

Fistulas are typically detected within the first few months 
postoperatively, although they may also develop years later. 
While some may close spontaneously, the majority require 
surgical correction. Despite the various techniques described 
in the literature for UCF repair, success rates remain relatively 
low, especially in recurrent cases (6). The fundamental principles 
of successful UCF repair include tension-free closure, the use 
of well-vascularized tissue flaps, avoidance of overlapping 
sutures, and correction of distal obstruction (5). Additionally, 
incorporating vascularized tissue between the penile skin and 
the fistula closure suture line is essential (7).

Studies have clearly demonstrated that a soft tissue covering 
over the neo-urethra yields favorable functional outcomes 
and contributes to a reduced incidence of UCF (8). The existing 
literature describes various tissues that can be used to protect 
the neo-urethra, including epithelialized skin flaps, dartos 
fascia, corpus spongiosum, and tunica vaginalis (TV) (9-13). The 
use of an intermediate protective layer has been shown to play 
a role in decreasing the incidence of UCF (14). Each of these 
tissues offers distinct advantages and disadvantages.

This study aims to compare and evaluate the effectiveness of 
an autologous tunica vaginalis graft (TVOG) in the repair of 
persistent UCF following hypospadias surgery.

Materials and Methods

Patients

A total of 39 patients who underwent surgery for persistent UCF 
between 2013 and 2021 were evaluated. The medical records 
of these cases were reviewed. This study was retrospective and 
conducted in accordance with the Declaration of Helsinki. 
Patients were informed that their data would be used for scientific 
purposes, and written consent was obtained from all participants.

Patients with an initial fistula after hypospadias surgery, a fistula 
diameter of ≤4 mm, or associated chordee were excluded from 

the study. Data from 39 patients who met these criteria were 
evaluated. Patients who had undergone a single failed fistula 
repair were treated using the LPDF method, whereas those with 
at least two previous failed repairs received the TVOG method. 
Data collected included patient age, operative time, number of 
previous fistula repair attempts, fistula location, hospital stay 
duration, postoperative recurrence, and scrotal complications. 
All surgical procedures were performed by the same surgeon.

Surgical Technique

General anesthesia was administered in all cases. As prophylaxis, 
a third-generation cephalosporin antibiotic (50-100 mg/kg) 
was given to each patient. A preoperative examination was 
conducted under anesthesia. The location and number of 
fistulas were confirmed by injecting diluted povidone-iodine 
into the urethra through a Nelaton catheter inserted via the 
urethral meatus. Subsequently, to rule out meatal stenosis or 
distal urethral stricture, intraoperative urethral calibration was 
conducted using an 8F (or a larger size as appropriate for patient 
age) Nelaton catheter, and the fistula diameter was measured 
(Figure 1a). A circumferential incision was made around the 
fistula. Using meticulous dissection, the fistula edges were 
excised, and the fistula tract was sharply dissected down to the 
urethral mucosa and then completely removed. The urethra was 
then closed using a continuous subcuticular inverting suture 
with 6-0 polyglactin sutures (Figure 1b). A scrotal incision was 
made to harvest the TVOG (Figure 1c). The graft was placed 
over the suture line with its scrotal surface facing the urethra 
as quickly as possible (Figure 1d). The TVOG was secured in 
place using 6-0 polyglactin sutures (Figure 1e). Hemostasis was 
ensured in the scrotum, and the testis was repositioned within 
the scrotal sac. The remaining TV edges were sutured to the 
scrotal dartos layer with 4-0 polyglactin sutures, and the scrotal 
incision was closed in two layers. Finally, the penile skin was 
closed using 4-0 polyglactin sutures (Figure 1f). 

In both the TVOG and LPDF groups, a compressive dressing with 
an elastic bandage was applied postoperatively. A transurethral 
catheter (8F or a larger size depending on the patient’s age) 
was left in place for 10-12 days. Most patients were discharged 
between postoperative days 5 and 7. The first follow-up was 
conducted two weeks after catheter removal, and all patients 
were monitored intermittently for two years. During follow-up, 
patient history was reviewed, and the repair site and voiding 
function were assessed. Urine analysis, along with culture and 
sensitivity tests when necessary, was performed. Successful 
repair was defined as the absence of recurrence and the presence 
of a urine stream with adequate force and caliber.

Ethics Approval

The study was approved by the Non-Interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpaşa University 
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Faculty of Medicine (approval no: 25-MOBAEK-052, date: 
20.02.2025). 

Statistical analysis

Statistical analyses were performed using MedCalc (version 
20.009; Ostend, Belgium) statistical software. Descriptive 
statistics were presented as counts, percentages, means, and 
standard deviations. For numerical data, the Shapiro-Wilk test 
was used to assess whether the groups conformed to a normal 
distribution. Comparisons of numerical variables between 
groups were conducted using the independent samples t-test, 
while categorical variables were analyzed using the chi-square 
test. Groups were presented as stacked percentage bar charts. 
A p-value of <0.05 was considered statistically significant for 
result interpretation.

Results

The mean age of patients who underwent LPDF as an 
intermediate protective layer was 6.1 years (range: 3-9), with 
an average operative time of 43.2 minutes (range: 35-50). 
Similarly, the mean age of patients who underwent TVOG as 
an intermediate protective layer was 6.3 years (range: 3-9), 
with an average operative time of 44.8 minutes (range: 34-53). 
The mean postoperative hospital stay duration was 5.9 days 
in the LPDF group and 5.8 days in the TVOG group. The most 
common fistula location in both groups was the coronal level, 
with an incidence of 41.2% in the LPDF group and 36.4% in 
the TVOG group. Regarding scrotal complications, one patient 
(5.9%) in the LPDF group developed a hematoma, and another 
had a wound infection. In the TVOG group, one patient (4.5%) 
experienced hematoma, while two patients (9.1%) had a wound 
infection. No statistically significant differences were observed 
between the two techniques in terms of fistula location, scrotal 
complications, operative time, or hospital stay duration (p>0.05). 
However, recurrence rates differed significantly between the 
groups. Recurrence was observed in seven patients (41.2%) in 
the LPDF group, while only two patients (9.1%) in the TVOG 
group experienced recurrence. However, postoperative fistula 
recurrence showed a statistically significant difference between 
the two techniques (p<0.05) (Table 1). 

Scrotal complications were completely resolved with cold 
application and antibiotic therapy. None of the 39 patients 
experienced testicular morbidity. Fistula recurrence was 
observed in seven patients (41.2%) in the LPDF group and two 
patients (9.1%) in the TVOG group. The recurrent fistulas were 
visibly smaller than the preoperative ones, which facilitated 
subsequent repairs. All recurrences in both groups were 
successfully repaired using TVOG six months after surgery. The 
cosmetic appearance of the penis was deemed satisfactory in all 
patients, with no cases of torsion or ventral chordee.

Figure 1. Intraoperative stages of autologous tunica vaginalis graft 
application in urethrocutaneous fistula repair
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Discussion

UCF is one of the most challenging complications encountered 
by surgeons performing hypospadias repair. Several key factors 
influence the outcomes of fistula repair, including the size, 
location, and condition of the surrounding tissue. To allow 
for the resolution of local inflammation, tissue healing, and 
revascularization, fistula repair should be performed at least 
six months after the previous procedure (15). The presence of 
distal stricture or urethral diverticulum is a significant factor 
contributing to fistula formation and recurrence. If distal 
obstruction is present, it should be corrected during fistula repair 
to prevent further complications (2,16). In our study, no patients 
had meatal stenosis or distal urethral stricture. Additionally, all 
patients underwent intraoperative urethral calibration prior to 
fistula repair to ensure optimal surgical outcomes.

The fundamental principles of successful fistula repair include 
the use of appropriate tissue, tension-free closure, and the 
incorporation of a secondary protective layer. Ensuring that the 
suture line is covered with well-vascularized tissue is essential 
in preventing fistula recurrence. Various tissue types can serve 
as a second protective layer, including adjacent local tissues, de-
epithelialized skin, dartos flaps, and tunica vaginalis flaps and grafts 
(4). Despite ongoing research efforts to identify the most effective 
strategies and treatment algorithms, an optimal approach for UCF 
repair remains uncertain. Researchers face several limitations, 
such as variations in fistula characteristics (size, location, and 
local tissue condition), the small sample sizes in studies, and the 
diversity of surgical techniques applied in clinical practice.

In 1986, Snow (13) introduced the use of a pedicled tunica 
vaginalis flap (TVF) in hypospadias surgery, a technique that was 

originally described by Hösli (17) in 1970. Later, in 1995, Snow et 
al. (18) applied TVF following hypospadias repair to prevent UCF 
formation. Several histological advantages make TVF a suitable 
protective layer in recurrent UCF repair: it is highly vascularized, 
thin, flexible, expandable, and easy to harvest (19). According 
to published data, TVF has demonstrated excellent outcomes, 
with a reported success rate of 85-100% in cases involving 
recurrent fistulas and no reported penile curvature (4,19,20). 
However, Pattaras and Rushton (21) reported two cases in 
which patients experienced exaggerated penile torque due to 
cremasteric reflex stimulation following hypospadias repair with 
TVF as a protective layer. In both cases, the fibrous band of the 
TV was later divided to correct the penile torque. Routh et al. 
(20) emphasized that strict adherence to technical principles-
particularly ensuring adequate TVF dissection without including 
cremasteric fibers-could help prevent complications associated 
with TVF, such as penile curvature.

Perlmutter et al. (22) and Kajbafzadeh et al. (23) successfully 
corrected severe chordee associated with hypospadias using 
TVOG, which was sutured into a defect created in the tunica 
albuginea through a transverse incision at the point of maximum 
curvature. Additionally, TVOG has been utilized in the surgical 
management of Peyronie’s disease following plaque excision 
(24-27). One of the disadvantages of TVF is the potential 
risk of anterior curvature and the additional surgical time 
required for dissection and tunneling beneath the penile skin. 
Moreover, in cases of recurrent UCF where local adjacent tissue 
is depleted, extragenital tissue, such as buccal mucosal grafts 
(BMG), is widely used. This has led to the adoption of TVOG as a 
protective layer in recurrent UCF repair (28,29). To compensate 
for graft contraction, the graft dimensions should be at least 
20% larger than the recipient site. In the study conducted by 

Table 1. Demographic characteristics and operation data of groups

 
n

LPDF TVOG
p-value

Mean SD n Mean SD

Age (years) 17 6.1 1.56 22 6.3 1.67 0.62

Operative time (min) 17 43.2 4.16 22 44.8 4.97 0.28

Hospital stay duration (days) 17 5.9 0.8 22 5.8 0.7 0.64

  n % n % p-value

Site of fistula

Coronal 7 41.2 8 36.4

0.99
Distal penile 3 17.6 4 18.2

Middle penile 5 29.4 7 31.8

Proximal penile 2 11.8 3 13.6

Recurrence after surgery
No 10 58.8 20 90.9

0.02*
Yes 7 41.2 2 9.1

Scrotal complications

None 15 88.2 19 86.4

0.92Hematoma 1 5.9 1 4.5

Wound infection 1 5.9 2 9.1

*: Significant difference at <0.05 level according to chi-square test, n (%) presented, SD: Standard deviation, TVOG: Tunica vaginalis graft, LPDF: Local penile dartos flap
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Hafez et al. (30), TVOG exhibited an average contraction of 22%. 
In our study, TVOG was used as a protective layer with a size 
20% greater than the suture line, and no significant effect of 
anticipated contraction on urethral lumen caliber was observed. 
The harvesting of TVOG is technically simple, though it may 
prolong operative time by approximately 15-20 minutes. In our 
study, the average operative times were comparable between 
the groups. We believe that surgical experience played a key role 
in preventing a significant increase in operative duration.

In the literature, most small UCFs (≤4 mm) can be successfully 
corrected with simple excision and closure using a secondary 
protective layer. For larger fistulas that cannot be closed directly, 
skin flaps may be used if local skin is sufficient and flexible. 
When previous surgeries have resulted in scar formation and a 
lack of surrounding tissue, LPDF or tunneled TVF can be utilized 
as a protective layer (20). As a genital graft, TVOG has been 
effectively used for UCF repair, yielding favorable outcomes 
(31,32). In cases where prior surgeries have led to local tissue 
deficiency and inadequate blood supply, extragenital grafts 
may be required. BMG is commonly employed for UCF repair 
and has demonstrated successful results (33). In our study, LPDF 
and TVOG were selected based on our clinical experience in UCF 
repair.

According to published data, small fistulas with healthy 
local tissues can be successfully repaired with simple closure, 
achieving a success rate of 71-92%. In cases where the fistula is 
large or recurrent, or when local adjacent tissues are insufficient, 
extragenital grafts such as BMG have demonstrated success 
rates of 78-85% (28,29,33). Several authors have reported 
success rates ranging from 85% to 100% in UCF repair using 
TVF, including cases of recurrent fistulas (4,34). In our study, the 
success rate was 90.9%, which is considered high compared to 
previously published studies. Based on this high success rate, we 
suggest, that defending the use of a TV pedicle in cases with 
potential penile curvature risk may not be necessary. We believe 
that placing a protective TVOG during UCF repair is a safe and 
easily performed procedure.

There are a limited number of studies in the literature regarding 
the use of TVOG in UCF repair, with most research focusing on 
TVF applications. In a study conducted by Aldaqadossi et al. (32), 
where TVOG was used in 45 patients, a success rate of 95.6% was 
reported. UCF recurrence was observed in two patients (4.4%), 
both of whom underwent successful repair six months later. No 
cases of ventral chordee or testicular morbidity were reported. 
Similarly, Voges et al. (31) evaluated 32 patients who underwent 
TVOG application, reporting a success rate of 93.7%. Recurrence 
was observed in two patients (6.25%), both of whom were 
repaired successfully six months postoperatively. In our study, 
involving 22 patients who received TVOG, we observed a success 
rate of 90.9%. Among the LPDF group, recurrence occurred in 

seven patients (41.2%), whereas only two patients (9.1%) in the 
TVOG group experienced recurrence. These recurrences were 
successfully repaired using the same TVOG method six months 
later. We consider it significant that TVOG has demonstrated 
effectiveness even in cases of multiple recurrent fistulas, 
reinforcing its reliability in UCF repair.

LPDF can be easily obtained without the need for a secondary 
incision, although it requires meticulous dissection. The major 
disadvantage of the dartos flap is that dartos dissection may 
lead to penile skin devascularization, which can increase the 
incidence of UCF formation (35). This factor may explain the 
41.2% recurrence rate observed in the LPDF group in our study. 
Reported complications of TVF include ipsilateral testicular 
retraction, testicular torsion, scrotal hematoma, and even scrotal 
abscess (8,21). However, none of our patients experienced 
testicular morbidity.

Most UCFs are localized in the distal penile and coronal regions. 
This finding is consistent with the reports of Yassin et al. (15), 
Sunay et al. (36), and Santangelo et al. (37), who documented 
incidence rates of 59.7%, 43.2%, and 37%, respectively. In our 
study, UCF recurrence in the coronal region was observed in 
five cases in the LPDF group and two cases in the TVOG group. 
Additionally, two cases of recurrence occurred in the distal 
penile region. Recurrence was observed in two cases in the 
distal penile region. The high incidence of UCF localization and 
recurrence in the distal penile region may be attributed to the 
increased prevalence of distal penile hypospadias. The coronal 
sulcus is one of the most challenging areas for healing after 
reconstructive procedures, as it is poorly vascularized due to its 
anatomical location between the glans penis and the corpora 
cavernosa. Additionally, during hypospadias surgery, penile 
skin dissection may further disrupt coronal vascularization. 
In the postoperative period, erections can exacerbate coronal 
ischemia, increasing the risk of fistula formation and recurrence 
2. We believe that the recurrence of UCF in seven patients 
within the coronal region in our study may be explained by this 
mechanism.

There is ongoing debate in the literature regarding the necessity 
of urethral or suprapubic diversion following fistula repair. 
Redman (38) did not recommend the use of a urethral or 
suprapubic catheter in the repair of small fistulas. Conversely, 
Eardley and Whitaker (39) suggested the use of a urethral or 
suprapubic catheter for 7 to 14 days in all fistula repairs. Elbakry 
(2) utilized suprapubic urinary diversion in cases involving large 
or multiple small fistulas. For a single small fistula, a urethral 
catheter was used for one day to prevent painful voiding. In 
our study, a urethral catheter was maintained for 10-12 days. 
We observed that the urethral catheter acted as a supporting 
structure, allowing for gentle compression by the external 
sterile dressing, stabilization of the repair, and optimization of 
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TVOG integration. Based on our findings, we recommend the use 
of a urethral catheter for 10-12 days in recurrent fistula cases 
treated with LPDF and TVOG.

Study Limitation

The limitations of the study include the small number of 
patients, the single-center and retrospective nature of the 
study, the need to compare more surgical techniques, and the 
short follow-up period. The limitations of our study are the lack 
of documentation of extremely important operation data such 
as the number of previous interventions, the time to revision 
from previous surgery, and the size of the fistula in patients 
undergoing surgery.

Conclusion 

TVOG is a readily available, flexible, cost-effective material that 
is resistant to infection and traction, preserves erectile function, 
and has low morbidity. Based on our findings, the method 
has proven to be effective in the repair of persistent UCF. We 
emphasize the need for further prospective, randomized, and 
controlled studies to evaluate the effectiveness of this technique. 
Additionally, our study demonstrated that the LPDF method is 
not effective in the repair of persistent UCF. We further highlight 
the importance of conducting more prospective, randomized, 
and controlled studies to validate these findings.
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