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The outcome of one-stage hypospadias repairs
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Abstract Objective: Hypospadias is an increasingly common condition, and many
procedures have been described for operative correction. We reviewed our
experience of different techniques of one-stage hypospadias repair.
Materials and methods: We retrospectively reviewed 107 hypospadic boys who were
younger than 15 years between January 1986 and June 2003. We included all patients
who underwent one-stage hypospadias repair. All patients were evaluated for age,
type of hypospadias, associated anomalies, surgical technique, and morbidity rate.
The functional and cosmetic results were evaluated at 1 month, 6 months and 1 year
postoperatively. Univariate analysis was done to identify those variables that might
serve as interdependent predictors of postoperative complications.
Results: The median age was 7 years (6 months to 13 years). Severe chordee was
observed in 15 patients. Themajority of caseswere anterior hypospadias (53%),while
themajority of complicationswere observed in themiddle group (62%). Cosmetic and
functional results were satisfactory in the majority of the patients. Complications
included 16 fistulae (15%) and 11meatal stenoses (10%). Some prognostic factors such
as age, insertion of a suprapubic cystostomy tube, suture structure, and time of
catheter removal did not significantly affect the risk of complication, whereas some
other factors such as associated anomalies, severe chordee, middle and posterior
hypospadias, and use of a pedicle island flap were significant in their relation to the
complication rate.
Conclusion: Such possible risk factors as severe chordee, middle and posterior
localized hypospadias, and use of a pedicle islandflapmay increase the postoperative
complication rate. There is no gold-standard technique for hypospadias repair; the
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procedure of choice should depend on the individual anatomy of the penis. The long-
term outcome after puberty has to be awaited.
� 2005 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights
reserved.
Introduction

Hypospadias is a common condition with an in-
cidence of 3.2 per 1000 live births [1]. In the patient
with hypospadias, a multiplicity of anomalies in-
clude abnormal foreskin requiring reconstruction,
hypospadic urethra, chordee, and globular glans.
Therefore, successful hypospadias repair should not
only provide a functional penis adequate for sexual
intercourse, but also provide the ability to void
comfortably, and a satisfactory cosmetic result [2].
Although over 200 procedures have been described
for operative correction [3], the evaluation of
surgical techniques for hypospadias repair contin-
ues. One-stage repair of hypospadias is widely
accepted and performed successfully by many sur-
geons all around the world [3e5]. In this retrospec-
tive study, we reviewed our experience of different
techniques of one-stage hypospadias repair.

Patients and methods

We retrospectively reviewed 107 hypospadic boys
who were younger than 15 years between January
1986 and June 2003. We included all patients who
underwent one-stage hypospadias repair using dif-
ferent surgical techniques. Some of the patients
were previously circumcised for religious reasons.
There was no free graft, bladder or buccal mucosa
used. The children who had undergone previous
repair were excluded. All patients were evaluated
for age, type of hypospadias, associated anomalies,
surgical technique, and morbidity rate. These
patients were divided into three groups according
to the type of hypospadic anomaly. Meatal position
was determined after release of curvature. The first
group included 57 cases (53%) with anterior hypo-
spadias (glanular and coronal), the second included
37 cases (35%) with middle hypospadias (distal
penile, midshaft and proximal penile), and the
third group included 13 cases (12%) with posterior
hypospadias (penoscrotal, scrotal and perineal).

The surgical method used depended on surgeon
preference and was usually decided at the begin-
ning of the operation. The hypospadias recon-
struction techniques used were the meatal
advancement andglanuloplasty procedure (MAGPI),
perimeatal-based flap procedure (Mathieu proce-
dure), tubularized incised-plate (TIP) urethro-
plasty, glans approximation procedure (GAP), and
the vascularized pedicle island flap (onlay) or
Asopa/Duckett tube [6,7]. The patients were op-
erated on under combined general and caudal/
local anesthesia. A suprapubic cystostomy tube was
inserted before the procedure in some cases. A
fenestrated silicone tube, 6e8 F depending on the
diameter of the neourethra, was used as a stent or
urethral catheter. In most patients, the catheter
was fixed to the glans and then connected to a
drainage bag, and compressive penile dressing was
applied. All patients received antibiotic therapy.
The suture material used was 0/6 and 0/7 (poly-
dioxanone monofilament (Ethicon, PDS II, Johnson
& Johnson) and/or polyglactin multifilament (Ethi-
con, Vicryl Polyglactin 910, Johnson & Johnson)).
The penis was degloved and chordee was deter-
mined by artificial erection, which involved inject-
ing 0.9% saline in the corpora cavernosa of the
penis to which a tourniquet had been applied. In
patients with severe corporal chordee, 4/0 Prolene
was used for the Nesbit procedure. The dressing
and silastic stent or urethral catheter were left in
for 3e5 days in cases of MAGPI, GAP, urethral
advancement and TIP, 7 days in patients who
underwent Mathieu’s operation, and 10 days in
cases of pedicle island flap or tube. The operation
was performed as day-care surgery for some pa-
tients, while some stayed at hospital for several
days. Postoperative complications were mainly
related to urethral reconstruction (fistula and
meatal stenosis requiring dilatation), and penile
skin or foreskin reconstruction. The functional and
cosmetic results were evaluated at 1 month, 6
months and 1 year postoperatively. The cosmetic
results were assessed particularly by the appear-
ance of the glans, meatus and scars on the penile
shaft. Functional results were assessed by the
presence of chordee during erection, urinary
stream, and the size and location of the meatus.

Univariate analysis was done to identify those
variables that might serve as interdependent
predictors of postoperative complications. The risk
factors analyzed were as follows: age, associated
anomalies, presence of severe chordee, meatal
location, type of repair, use of a suprapubic
cystostomy tube, suture structure (mono- vs
multifilament), and time of catheter removal.
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Statistical analysis

Data were entered and analyzed on a personal
computer using Statistical Package for the Social
Sciences, version 9.0. All values were expressed as
meanGSD. The chi-squared test was used for
statistical analysis. A p-value of less than 0.05
was considered statistically significant.

Results

The median age was 7 years (6 months to 13 years).
Age distribution was as follows: !1 year, five
patients (5%); 1e3 years, 43 (40%); 3e5 years, 29
(27%); 5e10 years, 19 (18%), and 10e15 years, 11
(10%). The associated anomalies were penoscrotal
fusion in five patients, undescended testis in
seven, micropenis in two, hydronephrosis in one
and megaurethra in one. A total of 33 (31%)
patients had chordee; 18 (55%) were skin chordee
(16 coronal, two distal penile), while the remain-
ing 15 (45%) were severe chordee (nine midpenile,
six penoscrotal).

The details of meatal location after release of
curvature, surgical type of hypospadias repair and
complication rate are presented in Table 1. The
majority of cases were anterior hypospadias (53%)
and the majority of complications were observed
in the middle group. The cosmetic and functional
results were satisfactory in the majority of pa-
tients. Complications included 16 fistulae (15%)
and 11 meatal stenoses (10%). The fistulae were
closed successfully 6 months after the first oper-
ation. Meatal stenosis was treated either by
meatotomy or by simple dilatation under general
anesthesia.

The univariate statistical analysis is outlined in
Table 2. Some prognostic factors such as age,
insertion of a suprapubic cystostomy tube, suture
structure and time of catheter removal do not
significantly correlate with the risk of complica-
tion, whereas some other factors such as associ-
ated anomalies (p!0.0001), severe chordee
(p!0.05), middle and posterior hypospadias
(p!0.05, p!0.0001), and the use of a pedicle
island flap (p!0.05) were significant in their
relation to the complication rate. The relative risk
(odds ratio) of developing a postoperative compli-
cation was higher than two for patients who
underwent the procedure at %3 years of age,
suprapubic cystostomy tube drainage, and multi-
filament suture.

Discussion

The incidence of hypospadias has for some reason
increased in the last decade. In hypospadic pa-
tients, dystopic meatus can occur at any level;
however, the majority (65e70%) are anterior, while
about 20% are posterior in location [1]. The tradi-
tional goals of reconstructive surgery in the man-
agement of hypospadias are the correction of
associated chordee and the provision of functional
Table 1 Meatal location after release of curvature, type of hypospadias repair, and complication rate

Meatal location after release of curvature n (%) Type of hypospadias
repair n (%)

Fistula
n (%)

Stenosis
n (%)

Anterior hypospadias:
57 patients (53)

Glanular 13 (23);
coronal 44 (77)

MAGPI 17 (30) 1 (6) 1 (6)

Mathieu 20 (35) 2 (15) e
TIP 14 (25) 1 (14) 1 (7)
GAP 4 (7) e 1 (25)
Urethral
advancement 2 (4)

e e

Middle hypospadias:
37 patients (35)

Distal penile 16 (43);
midshaft 16 (43);
proximal penile 5 (14)

Mathieu 17 (46) 2 (12) 1 (6)

TIP 9 (24) 2 (22) 2 (22)
Onlay island flap 11 (30) 3 (27) 2 (18)

Posterior hypospadias:
13 patients (12)

Penoscrotal 10 (77);
scrotal 2 (15);
perineal 1 (8)

Onlay island flap 8 (62) 3 (38) 2 (25)

Transverse tubularized
island flap 5 (38)

2 (40) 1 (20)

MAGPI, meatal advancement and glanuloplasty procedure; TIP, tubularized incised-plate urethroplasty; Mathieu, perimeatal-
based flap procedure, GAP; glans approximation procedure.
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glanular meatus to enable voiding and effective
coitus [3,4,8]. The current gold standard for ante-
rior hypospadias is the one-stage surgical technique
[9]. Since its introduction in 1981 [10], MAGPI has

Table 2 Presence of postoperative complications in
relation to clinical status of the patients

Parameter Stenosis or
fistula n (%)

p-value Odds ratio

Age (years)
%3 (nZ31) 10 (32)
O3 (nZ76) 17 (22) ns 1.442
(0.745e2.790)a

Associated
anomalies
Yes (nZ16) 10 (63)
No (nZ91) 17 (17) 0.0001 3.555
(1.981e6.379)

Severe chordee
Yes (nZ15) 7 (47)
No (nZ92) 20 (22) 0.05 2.044
(1.058e3.950)

Meatal location
Anterior (nZ57) 7 (12) 3.429
(1.202e9.783)
Middle (nZ37) 12 (32) 0.05b,c 11.429
(2.907e44929
Posterior (nZ13) 8 (62) 0.0001d 3.333
(0.897e12.383)

Type of repair
Mathieu (nZ37) 5 (14) 2.259
(0.601e8.495)
TIP (nZ23) 6 (26) 0.05e 4.751
(1.318e15.856)
Onlay (nZ19) 10 (53) 0.05f,g 2.024
(0.589e6.957)

Suture structure
MoF (nZ69) 16 (23)
MuF (nZ38) 11 (29) ns 1.350
(0.550e3.308)

Suprapubic
cystostomy tube
Yes (nZ62) 16 (26)
No (nZ45) 11 (24) ns 0.930
(0.383e2.257)

Time of catheter
removal (day)
7 (nZ46) 9 (20)
O7 (nZ38) 12 (31) ns 0.620
(0.293e1.311)

MoF, monofilament; MuF, multifilament; LeU, lowereupper;
ns, not significant. Significant value, p!0.05.
a Estimated 95% confidence interval (LeU).
b Comparison between anterior and middle.
c Comparison between anterior and posterior.
d Comparison between middle and posterior.
e Comparison between Mathieu and TIP.
f Comparison between Mathieu and onlay.
g Comparison between TIP and onlay.
been widely used for the correction of glanular
hypospadias. The procedure is relatively simple
and, because it does not involve urethroplasty,
has a minimal complication rate. Distal chordee,
glanular tilt, fibrotic urethral meatus or thin para-
urethral skin are an important limiting factors for
MAGPI [11,12]. Our experience as well as that of
other surgeons shows that although most cases
achieve good cosmetic results, this technique,
especially the blunting of glans, cannot be applied
universally to all types of distal hypospadias; case
selection is advised to avoid the possible complica-
tions of meatal regression and stenosis. The
Mathieu operation, another one-stage method, is
applicable to a large number of hypospadias cases
[13]. For the Mathieu repair, the surgeon should
consider the condition of the distal urethra and
corpus spongiosum as well as the length of the gap
in the urethra and the existence of chordee.
Whatever the length of the flap, the use of skin
over a hypoplastic distal urethra that lacks the
blood supply of the corpus spongiosum may lead to
an increased fistula rate [13]. The fistula rate after
the Mathieu operation is about 10% (range 2.5e32%)
in the literature [13,14]. In our series, the fistula
rate for patients who underwent the Mathieu pro-
cedure was 11%. Therewas no significant difference
between the Mathieu and TIP procedures in terms
of fistula complication; however, the fistula rate
was significantly lower with the Mathieu procedure
than with the onlay procedure. Snodgrass first
described TIP urethroplasty for distal hypospadias
in 1994 [15]. He reported an excellent outcome in
16 boys with no fistulae after a median 22-month
follow up. The aim of the repair was to achieve the
appearance of a circumcised penis, with a vertically
orientated urethral meatus located at the tip of the
glans. The repair was based on the combined
concepts of a deep releasing incision and hinging
so as to tubularize the preserved urethral plate
[8,16]. Two further articles described the results of
this repair in the treatment of distal hypospadias
with 3e10% fistula rates [17,18]. Our fistula rate in
patients who underwent TIP urethroplasty was 13%,
while the stenosis rate was 13%. A good or satisfac-
tory final cosmetic and functional result was
achieved in most of our patients.

In 20% of cases the abnormal ventral opening of
urethral meatus is proximal penile, penoscrotal,
scrotal, or perineal [1]. Reconstruction of the
urethra in proximal hypospadias may be performed
either in a single stage or in two stages. A
commonly used single-stage procedure is an onlay
island flap harvested from the inner prepuce and
based on superficial dorsal blood vessels. The
onlay preputial flap procedure, which uses the
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dorsal skin and preserves the urethral plate, has
been used for repairing hypospadias without chor-
dee. On the other hand, the tubularized preputial
flap procedure has been used after correcting the
penile curvature by removing the urethral plate;
that is, tubularized island flap urethroplasty is now
used only when the attempt to correct the penile
curvature by the onlay procedure fails [19]. The
reported complication rate of onlay island flap
urethroplasty varies between 17% and 69% [4].
Although Duckett [7] reported a complication rate
of 7.5%, subsequent studies showed higher post-
operative complications for one-stage tubularized
island flap urethroplasty, with the rate varying
from 8.6% to 56% [20e22]. Correction of chordee is
not the primary goal of hypospadias surgery for
most respondents; most pediatric urologists con-
sider 20e30 � of chordee to be significant [2]. In
the case of posterior hypospadias, most patients
have some degree of curvature that requires
correction before planning the repair. Artificial
erection is necessary in order to evaluate the
severity of this curvature.

There is still much debate over urethral cathe-
terization/stenting in hypospadias repair. The
main basis for drainage is to maintain a dry
anastomosis. The main problems with this method
are spasm and contractions of the detrusor muscle
owing to irritation of the bladder wall by the tip of
the device [23]. Other surgeons insert catheter
tubing so that the tip is placed distal to the
external sphincter of the bladder, forming a stent
that does not interfere with sphincter function
[24,25]. In our series, although non-significant, the
postoperative complication risk was doubled for
patients who had a urethral catheter left in for
longer than 5 days. Our current approach is still to
leave a urethral catheter for 7e10 days in patients
who have undergone proximal hypospadias.

The risk of postoperative complications related
to hypospadias repair may change depending on
several factors including age, severity of the
anomaly itself, associated anomalies, dressing
type, catheter removal time, presence of severe
chordee, etc. Although some prognostic factors
such as age, insertion of a suprapubic cystostomy
tube, suture structure, and time of catheter
removal were not significantly correlated with
complication rate, the relative risk (odds ratio) of
developing a postoperative complication was
higher than two for patients who underwent the
procedure at %3 years of age, suprapubic cys-
tostomy tube drainage, and multifilament suture.
In addition, the presence of associated anoma-
lies, interestingly, affected the outcome of
hypospadias repair. Urethrocutaneous fistula
remains the most common complication of hypo-
spadias repair [26]. Several factors are thought tobe
important in the development of fistulas, including
distal obstruction, loss of vascularity of the neo-
urethra and its flap, and infection. The importance
of amultilayered closure with vascularized tissue to
prevent fistula formation with hypospadias repair
has been stressed by other investigators [27]. The
size of the fistula and status of the surrounding skin
usually determine the optimum technique for re-
pairing an urethrocutaneous fistula [28]. The treat-
ment plan for a fistula must be individualized
according to the size, site and number of fistulae,
the presence of stenosis, and the amount and status
of local penile skin [28].

Conclusions

Such possible risk factors as severe chordee, middle
and posterior localized hypospadias, and the use of
a pedicle island flap may increase the postopera-
tive complication rate. There is no single, ideal
means of hypospadias repair, but the proper tech-
nique used for a particular type of anomaly should
give predictable and reliable results. Also, long-
term analysis until after puberty has to be carried
out before the final outcome is known.
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