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Abstract

Background: To retrospectively identify the individual risk factors for the urethrocutaneous fistula (UCF) in pediatric
patients after hypospadias repair (HR) with onlay island flap urethroplasty.

Methods: A total of 167 patients who underwent primary HR at Nanjing Medical University Affiliated Children
Hospital from January 2009 to December 2012 were enrolled. Clinical data including the patient’ age at HR,
hypospadias type and urethral defect length were documented.

Results: Among 167 patients, 12.6% patients (n = 21) developed UCF after HR. Postoperative UCF occurred in 3.9%
(3/76) cases at age of 0–2 years, 14.3% (9/63) at 2–4 years, 20.0% (2/10) at 4–6 years and 38.9% (7/18) at 6–12 years.
The incidences of UCF were 12.0% (3/25), 11.4% (5/132) and 30.0% (3/10) for distal, middle and proximal types of
hypospadias. As to the urethral defect length, the incidences of UCF were 8.2% (5/61) in patients with a length
of≤ 2 cm, 12.8% (9/70) in 2-3 cm, 22.6% (7/31) in 3–4 cm and 0% (0/5) in above 4 cm. Older age at HR was significantly
associated with the high incidence of UCF formation (P = 0.004), while the hypospadias type and urethral defect length
did not affect it (P = 0.264 and P = 0.312, respectively).

Conclusions: The patient’ age at HR was a risk factor for the UCF formation after HR, and treatment of HR within two
years old might be with the least incidence of UCF.
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Background
Hypospadias is one of the most common urogenital
anomalies with the prevalence rate of approximately 0.4 to
8.2 per 1000 live births [1,2]. Recent studies have shown a
worldwide increasing incidence of hypospadias [2-4].
Surgical repair is the only treatment for hypospadias,

which is as also called hypospadias repair (HR) [5,6].
Despite more than 100 different types of HR operation
[7], onlay island flap and tabularized incised plate ure-
throplasty (TIP) are the two most popular procedures of
choice for HR [8]. Each technique has its proponents.
Onlay HR is associated with low complication rates
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[9-11]. However, urethrocutaneous fistula (UCF) is still
an important postoperative complications of onlay HR,
and often occurs in 5%-10% of hypospadias cases
[2,12,13], especially within one month after operation,
affecting the surgical outcome [13,14]. Although there
are several studies on the variables related to UCF after
HR [13-17], data on the individual risk factors of
pediatric patients developing UCF remain rare.
Hence, this study reviewed a total of 167 pediatric pa-

tients who underwent primary HR with onlay island flap
urethroplasty to identify the individual risk factors for
UCF after HR.
Materials and methods
The retrospective study enrolled a total of 167 pediatric
patients who underwent primary HR with onlay island flap
urethroplasty at Nanjing Children’s Hospital Affiliated to
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Table 1 Characteristics of patients with or without UCF
after HR

Characteristics Patients (n) UCF (−) UCF (+)

Total, n (%) 167 146 (87.4%) 21 (12.6%)

Age, n (%)

0-2 years 76 73 (96.1%) 3 (3.9%)

2-4 years 63 54 (85.7%) 9 (14.3%)

4-6 years 10 8 (80%) 2 (20.0%)

6-12 years 18 11 (61.1%) 7 (38.9%)

Type of hypospadias

Distal 25 22 (88%) 3 (12.0%)

Middle 132 117 (88.6%) 15 (11.4%)

Proximal 10 7 (70%) 3 (30.0%)

Urethral defect length

≤ 2 cm 61 56 (91.8%) 5 (8.2%)

2-3 cm 70 61 (87.2%) 9 (12.8%)

3-4 cm 31 24 (77.4%) 7 (22.6%)

> 4 cm 5 5 (100%) 0

UCF: urethrocutaneous fistula; HR: hypospadias repair.
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Nanjing Medical University from January 2009 to Decem-
ber 2012. Patients with no penile curvature or with mild
penile curvature during erection were included in this
study. All the procedures were approved by the Regional
Ethics Committee of our hospital.
All the patients were evaluated and treated by the same

experienced pediatric urologist. The clinical data including
pediatric patient’s age at HR, the type of hypospadias and
urethral defect length were documented. Regarding of the
pediatric patient’s age at operation, it was assigned into
four grades: 0–2 years, 2–4 years, 4–6 years and 6–12
years. According to the preoperative evaluation of urethral
opening positions, hypospadias was classified into three
types: proximal (penoscrotal, scrotal and perineal), middle
(penile) and distal (glandular, coronal and subcoronal). In
our study, the urethral defect length for the pediatric pa-
tients with no penile curvature was directly measured,
while the urethral defect length for the cases with mild
penile curvature was measured after penile straightening
operation, with 0.5 cm as unit of measure. The length
of urethral defect was classified into four grades as well:
≤ 2 cm, 2–3 cm, 3–4 cm and > 4 cm. The HR procedure
with onlay island flap urethroplasty was performed ac-
cording to the published technique [18].
The follow-up in this study was conducted one month

after the extraction of urethral catheter, and the pediatric
patients returned visit by the same pediatric urologist to
confirm the presence of UCF.
Data are expressed as percentage. The influence of age,

types of hypospadias and length of urethral defect on the
likelihood of UCF was compared using univariate logistic
regression analysis (ENTER method). All statistical
analyses were performed using the standard statistical
package of SPSS version 11.5 (SPSS Inc., Chicago, IL,
USA). P < 0.05 was considered statistically significant.

Results
Among the total of 167 pediatric patients undergoing ini-
tial HR, 21 (12.6%) pediatric patients developed UCF, while
the remaining 146 patients were confirmed to be free of
UCF (Table 1). Out of these 21 patients with documented
UCF, 3 cases were less than two years old, 9 cases at the
age of two-four years, 2 aged between four and six years,
and 7 were more than six years old. The corresponding
prevalence of UCF was 3.9%, 14.3%, 20.0% and 38.9%,
respectively.
According to the preoperative evaluation, 25 pediatric

patients have urethral opening at the distal position, 132
cases at the middle position, and 10 at the proximal pos-
ition. Accordingly, the prevalence of UCF after HR were
12.0% (3/25), 11.4% (15/132) and 30.0% (3/10), respectively
(Table 1).
As to the length of urethral defect, UCF occurred in

8.2% (5/61) patients with defect length less than 2 cm,
12.8% (9/70) cases with defect length of 2–3 cm and
22.6% (7/31) with defect length of 3–4 cm. However, the
5 patients with defect length > 4 cm did not developed
UCF after HR (Table 1).
From the univariate analysis, the age was found to be

a risk factor for developing UCF (Table 2, P = 0.004), es-
pecially at the ages between 2–4 years (OR = 4.056, P =
0.043) or above 6 years (OR = 15.485, P < 0.001). How-
ever, there was no relations of UCF with the hypospadias
types or urethral defect length (P = 0.264 and P = 0.312,
respectively).

Discussion
In spite of the accumulative experiences of surgeons and
advanced surgical technique [19-21], however, there is
still a high incidence of post-operative complications
after HR, especially for UCF [22]. The management for
complications after HR is a complex problem, no matter
for the clinical practitioners, pediatricians and surgeons,
but also for patients and their parents. In our investiga-
tion, UCF was confirmed in 12.6% (n = 21) out of the
total pediatric patients after HR, which was consistent
with the previously reported incidence of an estimated
5%-10% by other studies [2,12,13].
Several studies have focused on many risk factors associ-

ated with the complications after HR, such as hypospadias
severity, availability of adequate tissue for reconstruction,
surgeon’s experience and skill and whether there are previ-
ous failed attempts [6,14]. This study focused on the indi-
vidual risk factors for the presence of UCF after HR.
Pediatric patient’s age at HR was shown to significantly



Table 2 Univariate analysis of risk factors for UCF after HR

Variable Odds ratio 95% CI P- value

Age (reference category: 0–2 years) 0.004

2-4 years 4.056 1.048-15.694 0.043

4-6 years 6.083 0.881-42.01 0.067

6-12 years 15.485 3.477-68.962 <0.001

Type of hypospadias (reference category: distal) 0.264

Middle 0.940 0.251-3.522 0.927

Proximal 3.143 0.513-19.248 0.216

Urethral defect length (reference category: ≤ 2 cm) 0.312

2-3 cm 1.652 0.522-5.228 0.393

3-4 cm 3.267 0.942-11.325 0.062

> 4 cm 0.00 0 0.999

UCF: urethrocutaneous fistula; HR: hypospadias repair.
An odds ratio > 1 with P < 0.05 indicates a greater likelihood of development of UCF, while an odds ratio < 1 with P < 0.05 indicates a lesser likelihood of
development of UCF. An odds ratio = 1 with P < 0.05 indicates the given factor could not affect the development of UCF, but was significant in multivariate
logistic regression model.
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affect the postoperative incidence of UCF, and older chil-
dren (> 6 years) with HR were more subjected to UCF.
This was supported by previous research that reported age
at operation was a risk factor for UCF in hypospadias sur-
gery [23]. Thus in light of the results from this study and
similar studies, it was recommend that hypospadias
should be treated as earlier. The widely acknowledged op-
timal age to perform hypospadias repair was approxi-
mately between 6 and 12 months after birth recommend
by American Academy of Pediatrics [2,7,24], during which
time pediatric patients were not yet aware of the sexual
identity with no erection [17]. Several potential explana-
tions might account for it. First, erection was taken into
consideration as evidenced by research on adult patient
with hypospadias [13]. With the increasing age, erection
occurred more frequently, and affected the postoperative
complications notablely, especially for UCF [20]. In
addition, it is widely known that the healing ability of
younger children is stronger than older, which might be
another reason for the lower incidence after successful
surgical repair in younger patients. However, other studies
also showed similar incidence of postoperative complica-
tions between pediatric patients with operation on younger
than 8 months or older than 8 months [25].
Chung et al. reported that UCF formation after HR

was significantly associated with the location of hypospa-
dias [17]. Conversely, no statistically significant differ-
ence in incidence was seen between patients in terms of
various types of hypospadias. The explanation for this
finding was probably multifactorial. Most cases with
hypospadias were associated with membranous urethra
opening and usually with penile bending. During oper-
ation, it needed to open the membranous urethra for
fully straightening the curved penis. Practically, it was
found that the urethra open position moves backwards
from the original site, meaning that the original urethral
opening position cannot adequately reflect the type of
hypospadias. Another potential explanation might be
that the development of phallosome was not fully con-
sidered when evaluating the hypospadias type. With
regard to mild hypospadias, patients with differently
developed penis would cause different difficulty related
to the operation, which might affect the formation of
UCF after HR.
Few studies have focused on the relationship between

the incidence of UCF after HR and urethral defect
length. In our investigation, this parameter was taken
into the consideration according to the following reason.
First, the blood supply to anastomotic area with the skin
flap and the original urethra was usually very poor [26];
Second, healing of two different kinds of tissues was
relatively difficult; What’s more, most cases of UCF oc-
curred in the anastomotic site of old and new urethra.
However, the result did not show a relationship between
this parameter and the presence of UCF as we have ex-
pected. The small cases of pediatric patients developing
UCF and the short follow-up time might be responsible
for it.
Several limitations to this study must be addressed.

First, it was a case series study with data collected retro-
spectively. Second, the cases of pediatric patients who
developed UCF after HR were not sufficient and the
follow-up might be a little short, thus it might affect the
statistical accuracy. Third, the individual risk factors
were limited to some measured variables. Hence, further
experimental research would be needed on a larger
number of pediatric patients undergoing HR for a long-
time follow up. However, the risk factor identified in our
study was beneficial for surgeons and patients/parents
when considering surgical treatment of hypospadias.
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Conclusions
This study supported that the patient’ age at HR was a sig-
nificant risk factor for the presence of UCF after primary
HR, whereas the type of the hypospadias and the urethral
tract length were not associated with UCF formation.
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