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Purpose: The purpose of this study was to investigate the risk factors for urethrocuta-
neous fistula development after hypospadias repair. 
Materials and Methods: Between January 1990 and May 2010, 348 patients underwent 
hypospadias repair. This study included 294 patients who were followed up for more 
than 6 months. Potential risk factors for the development of fistula after operation in-
cluded age, location of hypospadias, type of hypospadias repair, suture materials and 
methods, methods and duration of catheterization, combined congenital urologic dis-
orders, timing of presentation and repair of fistula, and location of fistula. Data were 
analyzed retrospectively. Binary logistic regression analysis was used for univariate 
and multivariate analysis. 
Results: Out of 294 patients, 63 patients (21.4%, 63/294) developed urethrocutaneous 
fistulas after hypospadias repair. In the univariate analysis, fistula formation was stat-
istically related with type of hypospadias and type of hypospadias repair. In the multi-
variate analysis with stratification by hypospadias site, however, only the location of 
hypospadias was a significant independent risk factor in urethrocutaneous fistula de-
velopment after hypospadias repair (p＜0.001).
Conclusions: Our results suggest that the risk of developing urethrocutaneous fistula 
after hypospadias repair is associated with the location of hypospadias (more prox-
imal-type hypospadias). Type of hypospadias repair, suture materials, suture techni-
ques, and number of other combined urologic disorders were not related to the develop-
ment of urethrocutaneous fistulas.
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INTRODUCTION

Urethrocutaneous fistulas after hypospadias repair re-
main a significant problem for pediatric urologists despite 
advances in surgical techniques. The incidence of ure-
throcutaneous fistula development varies from 4 to 28%. 
In the case of severe proximal hypospadias, two-stage hy-
pospadias repair had previously been widely performed be-
cause of the high complication rate. Nowadays, however, 
with advances in surgical techniques, many pediatric urol-
ogists prefer one-stage hypospadias repair to two-stage re-
pair [1-3]. Despite these surgical advances, complication 
rates after hypospadias repair remain high [2,4]. No single 

technique is omnipotent in all cases of urethrocutaneous 
fistula; thus, pediatric urologists should be familiar with 
a variety of reconstructive techniques. Even though ure-
throcutaneous fistula is very common and an important 
complication after hypospadias repair, few studies have 
been conducted to date concerning pre- and intraoperative 
risk factors for the development of urethrocutaneous fistu-
la after hypospadias repair to date. The purpose of this 
study was to identify the perioperative risk factors for ure-
throcutaneous fistula development after hypospadias 
repair. 
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TABLE 1. Demographic and other baseline characteristics

Characteristic Group A Group B p-value

No. of patients (%)
Mean age (yr)
Mean follow-up period (mo)
No. of other congenital 

urologic disorders (%)

 63 (21.4)
  8.3±7.9
31.6±6.6
 3 (4.8)

231 (78.6)
  7.2±5.6
37.1±8.6
  6 (2.6)

-
0.299a

0.407a

0.409b

Values are presented as number (%) or mean±standard deviation. 
a:Student’s t-test, b:Fisher’s exact test.

TABLE 2. Characteristics and properties of hypospadias 

Characteristic
Group A 
(n=63)

Group B 
(n=231)

p-value

Type of hypospadias (%)
Distal
Middle
Proximal

Type of hypospadias repair (%)
TIP
MAGPI
Mathieu
OIF
TPIF

Type of suture material (%)
Polyglactin  910 (Vicryl)
Chromicized catgut 

(Chromic catgut)
Polydioxanone (PDS)

Suture technique-I (%)
Interrupted
Continuous

Suture technique-II (%)
Full-thickness
Subcuticular

19 (30.2)
22 (34.9)
22 (34.9)

26 (41.3)
  6 (9.5)
  6 (9.5)
16 (25.4)
  9 (14.3)

39 (61.9)
18 (28.6)

  6 (9.5)

40 (63.5)
23 (36.5)

47 (74.6)
16 (25.4)

165 (71.4)
  43 (18.6)
  23 (10.0)

116 (50.2)
  51 (22.1)
  21 (9.1)
  28 (12.1)
  15 (6.5)

156 (67.5)
  56 (24.2)

  19 (8.2)

143 (61.9)
  88 (38.1)

172 (74.5)
  59 (25.5)

＜0.001

0.006

0.704

0.818

0.981

Values are presented as number (%).
TIP, tubularized incised plate urethroplasty; MAGPI, meatal ad-
vancement and glanuloplasty; Mathieu, Mathieu hypospadias 
repair; OIF, onlay island flap urethroplasty; TPIF, transverse 
preputial island flap urethroplasty.

MATERIALS AND METHODS

From January 1990 to May 2010, a period of 20 years, 348 
patients underwent hypospadias repair at our urologic 
clinic. Of the 348 patients, 294 patients who were followed 
up for more than 6 months were included in this study. A 
mail or telephone survey was carried out for patients who 
did not routinely visit the clinic. Patients were divided into 
two groups: group A, in which urethrocutaneous fistulas 
occurred after hypospadias repair (63 patients, or 21.4%), 
and group B, in which no urethrocutaneous fistulas oc-
curred after hypospadias repair (231 patients, or 78.6%). 

Data were analyzed retrospectively according to the pa-
tients’ age at the time of last follow-up, location of hypo-
spadias (distal, middle, or proximal), type of hypospadias 
repair, suture materials and techniques (continuous ver-
sus interrupted, subcuticular versus full-thickness), 
methods and duration of catheterization after hypospadias 
repair, combined congenital urologic disorders, timing of 
presentation and repair of fistula, and number and location 
of fistula. 

Classifications of hypospadias are based on an abnormal 
location of the urethral meatus and include distal 
(glandular, coronal, subcoronal), middle (penile), and prox-
imal (penoscrotal, scrotal, perineal) hypospadias.

The operative methods used to repair hypospadias were 
tubularized incised plate urethroplasty, onlay island flap 
urethroplasty, Mathieu hypospadias repair, meatal ad-
vancement and glanuloplasty, and transverse preputial is-
land flap urethroplasty. Repair of hypospadias and ure-
throcutaneous fistula was exclusively performed by a sin-
gle surgeon in our urologic clinic.

All statistical analyses were performed by using PASW 
ver. 18.0 (IBM Co., Armonk, NY, USA), and p＜0.05 was 
considered statistically significant (Student’s t-test, 
Fisher’s exact test, binary logistic regression for multi-
variate analysis).

RESULTS

Of the 294 children who underwent hypospadias repair, 63 
patients (21.4%) developed urethrocutaneous fistulas af-
ter hypospadias repair. Mean follow-up periods, mean age 
of the patients at the time of follow-up, and number of other 
congenital urologic disorders were comparable between 

the two groups (Table 1). 
The incidence rates of urethrocutaneous fistula accord-

ing to the type of hypospadias were 10.3% (19/184), 33.8% 
(22/65), and 48.9% (22/45) for distal, middle, and proximal 
hypospadias, respectively. There were significant differ-
ences in incidence rates of urethrocutaneous fistulas ac-
cording to the type of hypospadias between the two groups 
in the univariate (p＜0.001) and multivariate (p＜0.001) 
analysis (Tables 2, 3). 

The suture materials used in hypospadias repair were 
polyglactin 910 (Vicryl), chromicized catgut (Chromic cat-
gut), and polydioxanone (PDS). The incidence rates of ure-
throcutaneous fistula according to the type of suture mate-
rials were 20.0%, 24.3%, and 24.0%, respectively. We also 
divided the group according to the suture technique used. 
The incidence rates of urethrocutaneous fistula according 
to suture technique I were 28.0% and 26.1% for interrupted 
and continuous suture methods, respectively. Rates for su-
ture technique II were 27.3% and 27.1% for full-thickness 
and subcuticular suture methods, respectively. There were 
no significant differences in incidence rates of urethrocuta-
neous fistula development according to the suture material 
or techniques (p=0.684, p=0.538, p=0.809, respectively) 
(Tables 3, 4). 

In the univariate analysis, fistula formation was statisti-
cally related to type of hypospadias and type of hypospadias 
repair. In the multivariate analysis with stratification by 
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TABLE 3. Multivariate analysis of risk factors for urethrocutaneous fistula development after hypospadias repair

                     Variable Group A (n=63) Group B (n=231) Odd ratio (95% CI) p-value

Mean age (yr) 8.3±7.9   7.2±5.6   1.063 (1.012–1.117) 0.160
Type of hypospadias (%) ＜0.001

Distal 19 (30.2) 165 (71.4)                -
Middle 22 (34.9)   43 (18.6)   5.169 (2.497–10.701)
Proximal 22 (34.9)   23 (10.0) 10.560 (4.722–23.617)

Type of suture material (%) 0.684
Polyglactin 910 (Vicryl) 39 (61.9) 156 (67.5)                -
Chromicized catgut (chromic catgut) 18 (28.6)   56 (24.2) 1.279 (0.600–2.725)
Polydioxanone (PDS)   6 (9.5)   19 (8.2) 1.558 (0.492–4.931)

Suture technique-I (%) 0.538
Interrupted 40 (63.5) 143 (61.9)                -
Continuous 23 (36.5)   88 (38.1) 0.768 (0.331–1.780)

Suture technique-II (%) 0.809
Full-thickness 47 (74.6) 172 (74.5)                -
Subcuticular 16 (25.4)   59 (25.5) 1.111 (0.474–2.600)

Values are presented as mean±standard deviation or number (%).
Binary logistic regression analysis was used for multivariate analysis. 
CI, confidence interval.

TABLE 4. Multivariate analysis of risk factors for urethrocutaneous fistula development after hypospadias repair according to 
hypospadias site

Variable

Distal (n=184) Middle (n=65) Proximal (n=45)

Group B 
(n=165)

Group A 
(n=19)

p-value
Group B 
(n=43)

Group A 
(n=22)

p-value
Group B 
(n=23)

Group A 
(n=22)

p-value

Mean age (yr)
Type of hypospadias repair (%)

TIP
MAGPI
Mathieu
OIF
TPIF

Type of suture material (%)
Polyglactin 910 (Vicryl)
Chromicized catgut 

(chromic catgut)
Polydioxanone (PDS)

Suture technique-I (%)
Interrupted
Continuous

Suture technique-II (%)
Full-thickness
Subcuticular

7.9±5.8

  93 (56.4)
  51 (30.9)
  21 (12.7)

0 (0)
0 (0)

111 (67.3)
  40 (24.2)

14 (8.5)

102 (61.8)
  63 (38.2)

123 (74.5)
  42 (25.5)

10.6±8.1

  7 (36.8)
  6 (31.6)
  6 (31.6)

0 (0)
0 (0)

14 (73.7)
  2 (10.5)

  3 (15.8)

16 (84.2)
  3 (15.8)

16 (84.2)
  3 (15.8)

0.140
0.061

0.153

0.094

0.892

5.9±4.9

15 (34.9)
0 (0)
0 (0)

17 (39.5)
11 (25.6)

31 (72.1)
10 (23.3)

2 (4.7)

28 (65.1)
15 (34.9)

32 (74.4)
11 (25.6)

8.0±7.9

  8 (36.4)
0 (0)
0 (0)

  9 (40.9)
  5 (22.7)

13 (59.1)
  7 (31.8)

2 (9.1)

12 (54.5)
10 (45.5)

15 (68.2)
  7 (31.8)

0.118
0.744

0.717

0.589

0.907

4.3±2.9

  8 (34.8)
0 (0)
0 (0)

11 (47.8)
  4 (17.4)

14 (60.9)
  6 (26.1)

  3 (13.0)

13 (56.5)
10 (43.5)

17 (73.9)
  6 (26.1)

6.6±7.5

11 (50.0)
0 (0)
0 (0)

  7 (31.8)
  4 (18.2)

12 (54.5)
  9 (40.9)

1 (4.5)

12 (54.5)
10 (45.5)

16 (72.7)
  6 (27.3)

0.216
0.704

0.456

0.825

0.681

Values are presented as mean±standard deviation or number (%).
Binary logistic regression analysis was used for multivariate analysis.
TIP, tubularized incised plate urethroplasty; MAGPI, meatal advancement and glanuloplasty; Mathieu, Mathieu hypospadias repair; 
OIF, onlay island flap urethroplasty; TPIF, transverse preputial island flap urethroplasty.

hypospadias site, however, only the location of hypo-
spadias was a significant independent risk factor for ure-
throcutaneous fistula development after hypospadias re-
pair (Tables 3, 4). 

All children were catheterized by urethral stents and 

there were no cases of suprapubic cystostomy. Mean dura-
tion of urethral stenting was 11.9±3.0 and 11.1±3.2 days 
in groups A and B, respectively. 

Of the 63 patients who developed urethrocutaneous fis-
tulas after hypospadias repair, 47 patients (74.6%) devel-
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TABLE 5. Characteristics and properties of urethrocutaneous 
fistulas

Characteristic No. of fistulas (%)

Timing of presentation of urethrocutaneous 
fistula (mo)  
＜1 47 (74.6)
3–12   8 (12.7)
≥12   8 (12.7)

Timing of repair of urethrocutaneous 
fistula (mo) 
＜12 35 (55.6)
≥12 28 (44.4)

No. of urethrocutaneous fistulas
1 54 (85.7)
2   7 (11.1)
3   2 (3.2)

oped urethrocutaneous fistulas within 1 month after hypo-
spadias repair (Table 5). The longest period from hypo-
spadias repair to development of urethrocutaneous fistula 
was 15 months. A total of 35 patients (55.6%) underwent 
repair of urethrocutaneous fistulas within 12 months after 
hypospadias repair (Table 5). Most of the patients (54/63, 
or 85.7%) had only one fistula and no patients had more 
than three.

DISCUSSION

Hypospadias is one of the most common congenital urologic 
disorders that occurs only in male infants. Although the in-
cidence rate of hypospadias differs greatly by urologic cen-
ter, studies by Carlson et al. [5] reported an incidence rate 
of 1 per 125 newborn infants. A recent study that analyzed 
a huge pool of hypospadias patients reported that the in-
cidence of hypospadias is increasing nowadays. The direct 
causes of hypospadias are still unknown, but genetic and 
environmental factors, especially endocrine disruption, 
may have a crucial role in the development of hypospadias 
[6-9]. 

Hypospadias repair should be focused on three im-
portant goals: voiding in an upstanding position, proper 
voiding stream, and normal penile appearance that can 
lead to normal erection and normal sexual coitus. After the 
surgery, male patients should not be stressed out emotion-
ally by hypospadias. To achieve these critical goals, it is 
very important that the urethral meatus be located at the 
end of the glans and that the penis be erected straight up 
during hypospadias repair. 

Nowadays, pediatric surgical techniques and pediatric 
anesthesia skills have advanced greatly. As a result, hypo-
spadias repair can be done at an earlier age in children. 
Proper timing of hypospadias repair is 6 to 24 months after 
birth. In this period, the children are not yet aware of their 
sexual identity. Most hypospadias can be corrected by sin-
gle-stage hypospadias repair, but severe hypospadias can 
be corrected by several stages of repair at 6- to 12-month 

intervals. 
In general, to increase the success rate of hypospadias 

repair, it is important that the surgeon be able to handle 
the tissue with the viable vessel, manipulate the tissue 
very exquisitely, suture without tension, and use fine su-
ture materials and careful bleeding control. The suture ma-
terial should be a very fine and absorbable thread (6-0 to 
8-0 Vicryl, Chromic Catgut, PDS, Dexan). PDS is not widely 
used because the incidence rate of urethral stricture after 
hypospadias repair has been reported to be high. Suture 
techniques can be divided into subcuticular and full-thick-
ness sutures, but many studies have reported that there 
are no significant differences between the two techniques 
in the development of urethrocutaneous fistula after hypo-
spadias repair.

One of the most common complications of hypospadias 
repair is urethrocutaneous fistula [10]. Small-sized fistu-
las may disappear spontaneously, but most fistulas need 
surgical correction [11]. The incidence of urethrocutaneous 
fistula after hypospadias repair varies from surgeon to 
surgeon. Kass and Bolong [12] reported just 1 patient 
(0.48%) with fistula development out of 206 cases of hypo-
spadias repairs. Sarhan et al. [13] reported 47 patients 
(9.4%) with development of fistula out of 500 cases of hypo-
spadias repairs. According to Korean research, Kwon et al. 
[14] reported 42 patients (19.8%) with development of fis-
tula out of 212 cases of hypospadias repairs and Hwang et 
al. [15] reported 16 patients (31.4%) with development of 
fistula out of 51 cases of hypospadias repairs. 

Our data showed 63 patients (21.4%) with development 
of urethrocutaneous fistulas after hypospadias repair out 
of the 294 children who underwent hypospadias repair, 
which is considered to be average. In the univariate analy-
sis, the type of hypospadias and the type of hypospadias re-
pair had a statistically significant effect on outcome. 
However, the type of hypospadias and the type of hypo-
spadias repair were strongly related in the cross-tabu-
lation analysis. Thus, the analysis was carried out with 
stratification by location of hypospadias separately, and 
the results showed that no other factors had a significant 
impact on the outcome of the surgery.

Why patients do or do not develop urethrocutaneous fis-
tula is not completely understood. Surgical technique is 
thought to be a key factor, although a local deficit in growth 
factors may also play a role [16]. Local or systemic, adjuvant 
or neoadjuvant hormonal therapy has been proposed to re-
duce fistula development, but the results are controversial 
so far. Also, some of the postoperative care including the 
use of particular types of dressing and surgical material, 
wound status, and antibiotics should be considered [17]. 
These postoperative factors were excluded in our study and 
may play an important role as risk factors; henceforth, we 
will need to add these factors in our follow-up studies.

There are few studies regarding perioperative risk fac-
tors for the development of urethrocutaneous fistula be-
cause there are too many variables to consider and it is 
quite difficult to perform the analysis. In this respect, even 
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though our preliminary study had some limitations and 
pitfalls, it could be helpful to those who are planning to per-
form hypospadias repair. Further investigations with new 
study designs will be necessary to confirm our initial find-
ings in this relatively small patient series.

CONCLUSIONS

Considering the incidence rate of urethrocutaneous fistula 
development after hypospadias repair, significantly better 
outcome is achieved with distal hypospadias. Our data sug-
gest that only the type of hypospadias has a statistically 
significant impact on urethrocutaneous fistula develop-
ment, whereas type of hypospadias repair, suture materi-
als, and technique have no significant effect on the 
outcome. 
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