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Tunica Vaginalis Flap Repair for 
Urethrocutaneous Fistulae

IntrOductIOn
Hypospadias is a congenital anomaly resulting due to the 
incomplete fusion of the urethral folds [1]. It is one of the most 
common congenital anomalies of urethra with a reported 
incidence of about 1 in 300 live male births. A surgical repair of 
hypospadias is the only available treatment for this anomaly. As 
many as 150 different surgical procedures have been described 
[2]. That in itself is a testimony of the fact that surgical hypospadias 
repair is fraught with complications and has high failure rates. 
UCF is the most common complication of hypospadias repair 
surgery [3].

Urethrocutaneous fistulae almost always requires a repeat and a 
more demanding surgery. The re-surgery itself is associated with a 
very high failure rate of about 10-40% [3]. The key factor considered 
necessary to prevent failure is the separation of the suture lines of 
skin and urethra with a well-vascularized elastic interposing tissue. 
Vascularized flaps such as dartos flap and Tunica Vaginalis Flap 
(TVF) were introduced to serve this purpose [4].

Though there is a large body of literature regarding use of dartos 
flap, studies regarding use of TVF in the setting of a UCF following 
hypospadias repair are few and most studies are found lacking 
in many aspects, sample size was very small in studies by Rouh 
JC et al., and Kadian YS et al., [5,6] also all the studies measured 
recurrence rates of fistula as the sole criteria to assess outcome of 
TVF repair.

Here, the present authors report the experience of using TVF as 
adjunct to fistula repair with an assessment of fistulae recurrence 
rates as well as an objective overall outcome assessment based on 
HOSE scoring system. [Table/Fig-1] a scoring system which was 
proposed and validated for hypospadias repair [7].

MAterIAls And MethOds
This was an observational study by design; since such cases are 
rare, all patients who underwent UCF repair with a TVF between 
year 2012 and 2018, for a urethocutaneous fistula developing as a 

result of a failed hypospadias surgery undergoing repeat surgery at 
a tertiary care centre, were included in the study after obtaining an 
informed written consent. An ethical committee clearance for the 
study was obtained for the study from Institutional Review Board 
Board (No: 1/2017). A total of 32 patients fulfill the criteria. Detail of 
each case was recorded including the presence of co-morbidities, 
details of the primary surgery such as type of hypospadias, type 
of surgical repair done, time of fistula formation after surgery. Any 
secondary surgeries, number size and location of fistulae.
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ABstrAct
Introduction: Hypospadias is a common condition which 
needs to be repaired within the first few years of life. However, 
the surgery is usually associated with several complications of 
which Urethrocutaneous Fistula (UCF) is the most common. 
Several surgical techniques have been described to correct 
these UCF. Use of a vascularized flap to repair this fistula is the 
current standard.

Aim: To assess the feasibility of using tunica vaginalis flap in 
repair of UCFs.

Materials and Methods: The present study was an observational 
study where 32 patients with UCF resulting from a previous 
failed hypospadias repair were subjected to tunica vaginalis 
flap repair. These patients were followed-up to a mean duration 

of 18 months to look for recurrence of fistula and other fresh 
complications.

results: The study included 32 patients of whom 19 had a fistula 
after primary surgery, 9 had undergone 2 failed surgeries and 4 
had undergone 3 previous attempts at hypospadias repair. Majority 
(29 patients) had a single UCF. No scrotal haematoma or testicular 
complications were noted. Penile cosmesis was satisfactory as 
determined by HOSE scoring system.

Erection seemed to be unaffected but could be a spurious 
result as majority of the patients were of pre-pubertal age. After 
median follow-up of 18 months, two cases had recurrence of 
fistula; both occurred within 1 month of the surgery.

conclusion: Tunica vaginalis interposition flap repair of 
urethrocutneous fistula has good outcome.

Parameter Score

loction of meatus

Distal glans 4

Proximal glans 3

Coronal 2

Penile shaft 1

Meatus shape

Vertical slit 2

Circular 1

Stream

Single 2

Spray 1

erection

Straight 4

<10 degree deviation 3

10 o 45 degree deviation 2

>45 degree deviation 1

Fistula

No fistula 4

Single distal fistula 3

Single proximal fistula 2

Multiple fistulae 1

[table/Fig-1]: HOSE scoring system.
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All the patients were discharged within 2-5 days after surgery. 
Wound infection was present in seven patients in the immediate 
post-operative period which was treated with topical and systemic 
antibiotics, all of them recovered well. No scrotal haematoma or 
testicular complications were noted. Penile cosmesis and function 
was good i.e., HOSE score of 14 or greater in 16 (50%) cases 
and was satisfactory i.e., a HOSE score of 11-13 in 12 (37.5%) 
cases indicting an acceptable outcome 28 cases (87.5%) and four 
cases showing poor outcome on HOSE scoring at six months 
postoperatively. At one year follow-up, the percentage of good 
outcome improved to 59.3% (19 cases) and 9 (28.1%) cases had 
a satisfactory outcome. However, the four cases showing poor 
outcome did not show any improvement [Table/Fig-6]. However, by 
two years post-surgery nine patients were lost to follow-up but the 
remaining 23 cases did not show any change in HOSE scores. Two 
cases had recurrence of fistula, both occurred within one month 
of the surgery. Among the recurrences, one case was a mid-shaft 
urethrocutneous fistula undergoing first re-surgery and the second 
one was a subcoronal fistula which was a second surgical attempt 
for urethrocutneous fistula repair.

All patients underwent surgical repair. Intraoperatively distal 
urethral calibration was done. Methylene blue was injected 
into the urethra through meatus to confirm the exact location 
and number of UCF. An infant feeding tube or foley catheter of 
adequate calibre was placed in the bladder. Each UCF tract was 
excised, and the urethra was primarily closed using 4-0 vicryl 
suture. Testis was delivered out through a small incision at the 
root of scrotum and a superiorly based tunica flap was fashioned 
the TVF was then tunnelled underneath the penile skin and 
brought out through the most distal UCF and taken beyond UCF 
site and fixed distally using 4-0 vicryl [Table/Fig-2-4]. Penile skin 
was closed with 4-0 vicryl suture [Table/Fig-5]. Infant feeding tube 
was removed 7-10 days after surgery. Post-surgery patients were 
followed-up for complications like fistula recurrence, stricture, 
infections etc., up to 24 months. HOSE score was assessed at 
the end of 6 months and 1 year and 2 years. A score of 5 to 10 
was categorised as poor outcome, 11 to 13 as satisfactory and 
≥14 as a good outcome.

[table/Fig-2]: Fashioning the tunica vaginalis flap.

[table/Fig-3]: Transpositioning the flap onto the repaired urethra.

[table/Fig-4]: After completion of the flap interposition.

[table/Fig-5]: Completed procedure.

6 months (n 32) 1 year (n 32) 2 years (n 23)

Good outcome (HOSE score ≥14) 16 19 13

Satisfactory (HOSE score 11-13) 12 9 7

Poor outcome (HOSE score ≤10) 4 4 3

[table/Fig-6]: Outcome of UCF repair using TVF.

Hence the overall recurrence rate of our TVF flap repair procedure 
was 6% (2 out of 32 cases). In case of primary repairs it was 5.3% (1 
out of 19 cases) whereas repeat procedures had a recurrence rate 
of 7.7% (1 out of 13 cases).

results
Mean age of the patients was 11 years (±4.4), with the youngest 
patient being three and a half-year-old and oldest 22-year-old. 
Of the 32 patients, 19 had a fistula after primary surgery, 9 had 
undergone 2 failed surgeries and 4 had undergone 3 previous 
attempts at hypospadias repair. Majority (29 patients) had a single 
UCF, however, 3 patients had multiple fistulae. The location of the 
fistulae (a total of 35 fistulae in 32 patients) were 5 at penoscrotal 
junction, 22 at mid shaft and 8 subcoronal in location. Minimum time 
interval after the previous surgery was 12 months.
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dIscussIOn
TVF is a well vascularized flap which as seen by the results of this 
study has the potential to greatly reduce recurrences after UCF 
repair. Tunica vaginalis as a vascularized flap or graft has been used 
for correction of various penile pathologies. Peyronie’s disease and 
chordee correction were the first indications for which TVF was used 
[8,9]. Hafez AT et al., reported that the use of tunica vaginalis as a 
vascular flap was better than its use of a free graft in a rabbit model 
[10], hence paving way for the use of vascularized TV flaps instead of 
free grafts of tunica vaginalis [11]. The use of TVF as a vascularized 
flap in hypospadias repair was first thought of by Snow BW et al., 
[12]. Baskin LS and Ebbers MB, in their study found it better suited 
in view of its elastic nature, an advantage over lyophilized dura or 
dermis [13]. It has a dependable blood supply from the cremasteric 
vessels and its pedicle length could safely be increased up to the 
external inguinal ring thus providing ample length to repair a UCF 
anywhere along the length of the urethra. However, one needs to be 
careful while increasing pedicle length as the tissue becomes more 
flimsy proximally and at the same time inadequate pedicle length can 
cause tethering of the testis at a higher level compared to the normal 
side especially when penis is in an erect position as reported by Das 
S and Maggio AJ., in experimental animals [14].

The historical data suggests that success rates of UCF repair are 
about 9% whereas index study had a recurrence rate of 6% showing 
that tunica vaginalis flap is also better than the recurrence rate of 
10% noted in a similar study by Sharma N et al., [15]. Moreover, 
previous failed UCF repairs did not seem to drastically worsen the 
success rates of the surgery in the present study as out of the 
13 patients who had undergone a previous failed UCF repair only 
one patient ended up with failure.

It may be better than dartos flap as the skin has a lower healing 
rates due to hypo vascularity of the overlying skin when dartos is 
separated from skin.

The study also proved that the cosmetic outcome of the UCF repair 
using TVF was satisfactory in 87.5% cases, though the studies in 
the past were also of the same view their mode of assessment was 
a subjective one [5,16]. This study, on the other hand, proves it 
beyond doubt by using an objective validated tool in the form of 
HOSE scoring system.

lIMItAtIOn
It is only an observational study comparing results with historical 
data. Longer follow-up untill the subjects attain puberty and become 

sexually active may be more informative regarding the functional 
outcome of the surgical procedure.

cOnclusIOn
Tunica vaginalis interposition flap repair of urethrocutneous fistulae 
following a hypospadias surgery is a good option with very low 
recurrence rates and good cosmetic and functional outcomes. This 
is especially true in cases with multiple prior failed repairs as the 
local tissue is scarred and unsuitable for use. Also, a previous failed 
TVF repair also doesn’t compromise the repeat surgery chances as 
the contralateral testis can provide a fresh undisturbed donor site 
for the second attempt.
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