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TECHNIQUES FOR DISTAL HYPOSPADIAS REPAIR; A 20 YEAR EXPERIENCE
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Summary.- OBJECTIVE: We aimed fo identify the
changes in the application rate of two surgical techniques
in distal hypospadias repair in years and compare the
most popular two surgical repair techniques for distal
hypospadias in terms of surgical outcomes, the factors
that affect the outcomes, which were performed over a

20 year period.

METHODS: In this studly, the records of 492 consecutive
patients that had undergone an operation for distal
hypospadias in the urology clinic of Ankara between
May 1990 and December 2010 using either Mathieu or
TIPU surgical techniques were reviewed refrospectively.
The patients who had glanular, coronal, and subcoronal
mealus, were accepted as distal hypospadias cases.
Among the 492 examined medical records, it was
revealed that 331 and 161 surgical inferventions
were performed by using the Mathieu urethroplasty
technique (Group-1) and TIP urethroplasty technique
(Croup-2), respectively. Group-1 was divided info two
subgroups, namely Group-la (patients with primary
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hypospadias) and Group-1b (patients with previous
hypospadias operation). Likewise, Group-2 was divided
info two subgroups; namely group-2a and group-2b.
The patients’ ages, number of previously urethroplasty
operations, localization of the external urethral meatus
prior fo the operation, chordee state, length of the
newly formed urethra, whether urinary diversion was
done or not, postoperative complications and data
regarding the follow-up period were evaluated, and
the effects of these variables on the surgical outcome
were investigated via statistical analyses. The primary
objective of this study is fo identify the changes in the
application rate of two surgical fechniques in distal
hypospadias repair over the a 20 year period, and the
secondary objectives are to compare the most popular
two surgical repair techniques for distal hypospadias in
terms of surgical outcomes, and the factors affecting the
outcomes. Independent samples t test and Pearson’s Chi-
square test was used for statistical analysis. p<0.05 was
considered as statistically significant.

RESULTS:  There were no statistically — significant
differences between the subgroups in terms of age,
length of the neo-urethra, number of previously performed
urethroplasty operations, surgical success rates, or
complications (p>0.05). The concurrent ufilization of
the cystostomy and urethral stent was significantly more
frequent in group-1 [p<0.05; Pearson’s Chisquare test).
It was determined that over time, TIP urethroplasty has
become a more preferred technique for the repair of
distal hypospadias.

CONCILUSIONS: Both surgical techniques have similar
success rafes in distal hypospadias cases. TIP urethroplasty
has become the method of choice over fime.

Keywords: Disial hypospadias. Mathieu urethro-
plasty. TIP urethroplasty.
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Resumen.- OBJETIVO: Identificar los cambios en la
tasa de aplicacién de dos técnicas quirirgicas en la
reparacién del hipospadias distal durante los anos, y
comparar las dos técnicas mds populares de reparacion
quirdrgica del hipospadias distal realizadas durante 20
afios en términos de resultados quirtrgicos y los factores
que afectan a los resultados.

METODOS: En este estudio revisamos refrospectivamen-
te las historias clinicas de 492 pacientes consecutivos
infervenidos por hipospadias distal en la clinica urolé-
gica de Ankara enfre mayo de 1990 y diciembre de
2010 utilizando las técnicas de Mathieu o TIP los pa-
cientes que fenian un meato glandular, coronal o subco-
ronal se aceptaron como casos de hipospadias distal.
Entre los 492 casos, 331 fueron intervenidos con la
técnica de Mathieu (Grupo 1)y 161 con la técnica de
Uretroplastia TIP (Grupo 2). El grupo 1 se subdividié en
dos subgrupos: Grupo la [pacientes con hipospadias
primario) y Grupo 1b  (pacientes con historia de hipos-
padias infervenido previamente). Igualmente, el Grupo
2 se subdividia en dos subgrupos: Grupo 2a y Grupo
2b. Se evaluaron las edades de los pacientes, el nime-
ro de urefroplastias previas, la localizacién del meato
urefral externo antes de la operacién, el estado de la
corda, la longitud de la uretra nuevamente formadas,
si se hizo derivacién urinaria o no, las complicaciones
postoperatorias y los datos relativos al periodo de segui-
miento, y se hizo andlisis estadistico de los efectos de
estas variables en los resultados de la cirugia. El objeti-
vo primario del estudio es identificar los cambios en la
tasa de aplicacién de las dos técnicas quirdrgicas con
los arios, y los objefivos secundarios comparar las dos
técnicas de reparacion del hipospadias distal mas po-
pulares en términos de resultados quirirgicos, factores
que afectan a los resultados; técnicas que fueron realr-
zadas a lo largo de 20 arios. Para el andlisis estadistico
se utilizaron el test de la t para muestras independientes
y el test del Chi cuadrado de Pearson. Se consideré una
p>0,05 como estadisticamente significativa.

RESULTADOS: No habia diferencias estadisticamente
significativas entre los subgrupos en términos de edad,
longitud de la neourefra, némero de urefroplastias pre-
vias, tasa de éxitos o complicaciones [p>0,05). la uti-
lizacién concomitante de cistostomia y stent uretral fue
significativamente mds frecuente en el grupo 1 (p<0,05;
test del Chi cuadrado de Pearson). Se determiné que
con el tiempo la Uretroplastia TIP se habia convertido
en la técnica més preferida para la reparacién del hi-
pospadias distal.

CONCLUSIONES: Ambas técnicas quirirgicas tienen
tasas de éxito similares en los casos de hipospadias dis-
tal. la Uretroplastia TIP se ha convertido con el tiempo
en el método de eleccion.

Palabras clave: Hipospadias distal. Uretroplas-
tia de Mathieu. Uretroplastia TIP.

INTRODUCTION

Hypospadias is an anomaly, characterized by
the immature development of the anterior urethra and
ectopic localization of the urethral meatus proximally
on the ventral side of the penis. When hypospadias
is classified according to the localization of the
external meatus, the most common type among the
population is subcoronal hypospadias. The treatment
for hypospadias is surgical, and although the basic
principles are the same, various techniques have
been described for the repair of distal hypospadias.
The common purpose in most surgical techniques is
to achieve a near-normal penis both functionally and
cosmetically.

In this study, we retrospectively evaluated
the medical records of patients that had undergone
either perimeatal-based flap (Mathieu) urethroplasty
or TIP urethroplasty for distal hypospadias repair
between the years 1990-2010. The TIP urethroplasty
became popular after it was defined by Snodgrass
in 1994 (1,2). We aimed to identify the changes
in the application rate of two surgical techniques
in distal hypospadias repair with time, over a 20
year period, as primary objective and to compare
the two most popular surgical repair techniques for
distal hypospadias in terms of surgical outcomes
and factors affecting the outcomes as secondary
objectives. Surgical success rates, and complications
for each technique were compared.

MATERIALS AND METHODS

The records for the 504 consecutive
patients that had undergone an operation for distal
hypospadias in the urology clinic of Ankara between
1 May 1990 and 1¢ December 2010 using either
Mathieu or TIPU surgical techniques were reviewed
refrospectively.

Participants, Variables and Measures

There were 492 patients included in the study
and 12 patients excluded due to loss of follow-up or
incomplete charts. The patients who had glanular,
coronal, and subcoronal meatus were accepted as
distal hypospadias cases, and they were included in
the study. The patients who had a previous history
of failed hypospadias repair in other centers were
included in the study. The patients that had undergone
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re-do hypospadias repair in our clinic with either TIPU
or Mathieu techniques, were excluded in order to
prevent recurrent patient evaluation.

Among the 492 examined medical records, it
was revealed that 331 and 161 surgical interventions
were performed by using the Mathieu urethroplasty
technique (Group 1) and the TIP urethroplasty
technique (Group 2) respectively. Group 1 was divided
info two subgroups; namely group la (patients with
primary hypospadias) and group 1b (patients with
previous hypospadias operation). Likewise, Group 2
was divided into two subgroups; namely group 2a
and group 2b.

Comparisons between group 1a and group 1b,
group 2a and group 2b, group 1a and group 2a, group
1b, and group 2b were made. The groups were
compared for patients’ ages, number of previous
urethroplasty operations, length of neo-urethra (was
measured by a ruler during the surgery), chordee
state, the surgical method used for the correction of
chordee (if it was corrected), the type of diversion
used, and complications at the early postoperative
period, as well as surgical outcomes.

Surgical Technique and Follow-up

The surgical team consisted of four staff
members and residents, and all interventions were
made by a staff member and a resident. All naive
cases were done by the resident under supervision of
a staff member. All the patients were administered with
a single dose intravenous ampicillin at 100 mg/kg
dosage prior to their operation, and an oral antibiotic
treatment was administered for seven days following
the operation. Penile chordee was evaluated with
an artificial erection of penis after degloving. The
magnification usage was not regularly recorded on
the charts.

TIP urethroplasty was performed as defined
by Snodgrass. A surgical marker was used to line
a U shape around the urethral plate an external
meatus. After degloving, the glanular wings were
prepared and the plate was incised. Starting from the
meatal base, urethroplasty was performed with the
continuous suturing technique using 6/0 polyglycolic
acid or 6/0 polydioxanone suture materials. The
suture line was covered by a dartos flap layer.

Mathieu urethroplasty, urethral plate was
measured and perimeatal based flap was lined with
a surgical marker. After degloving of the penis and
preparation of the glanular wings, incision of the
flap was performed. Flap was laid on the urethral
plate. Starting from the meatal base, urethroplasty

was performed with the continuous suturing technique
from both sides using 6/0 polyglycolic acid or 6/0
polydioxanone suture materials. The suture lines were
covered by a dartos flap layer.

Skin repair was made with 4/0 or 5/0
polyglycolic acid suture material. Either an 8-14 Fr
polyethylene feeding tube or suprapubic cystostomy
catheter together with a polyethylene feeding tube
were used for the urinary diversion, as appropriate
with the patient’s age and native proximal urethral
calibre. Bipolar electrocautery was used to control
bleeding intraoperatively. The length of the neo-
urethra was determined by measuring the distance
between the old and the new meatus using a ruler,
and was expressed in millimeters.

At the end of the operation, all patients’
penises were dressed first with a single layer of
antibiotic wrapping, then with a piece of damp cotton
wool, a dry sponge, and lastly with compression
bandages. The surgical dressings were removed from
all patients on postoperative day 4. Urethral stents
and, if present, cystostomy catheters were withdrawn
on the 7" day, and the patients were allowed to
urinate.

Control of each patient was done as follows;
examination of the location and appearance of
the new external urethral meatus, existence of
any urethrocutaneous fistula, visual examination
of urination. The patients who developed
urethrocutaneous fistula or in whom the formed tube
was opened were accepted as unsuccessful cases.
After voiding, the patients were re-evaluated at the
control visits scheduled on the 10th day, and the
1+, 6" and 12" months. The records of the follow-up
times for the patients varied between 1 to 12 months
(median 3 months).

This study was approved by the ethics
committee at the Ankara Training and Research
Hospital.

Statistical Analysis

SPSS for Windows 15.0 software was used
for statistical analysis. The normality of the distribution
was analysed with the Kolmogorov-Smirnov and
Shapiro-Wilk tests. The Skewness and Kurtosis values
were also measured. The Independent samples test
was used to determine if there were differences
between the subgroups regarding patients’ ages, and
number of previous operations, as well as to compare
the length of the neo-urethras. To compare surgical
success, the presence of chordee, urinary diversion
methods, and complications between the subgroups,
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Table |. Ages of the patients and number of previous operations among groups.

Count Age (Years) Number of previous operations
Operation type (n) min. max. Mean * SD min. max. Mean % SD
Group-1 331
Group-Ta 254 1.5 30 8.74 £+ 493
Group-1b 77 1 30 9.71 + 4.99 1 4 2.65 £ 0.82
Group-2 161
Group-2a 107 1 26 7.76 £ 5.06
Group-2b 54 1 34 10.26 £ 5.41 1 4 2.52 £ 0.72
p* 0.09
p" 0.55
p? 0.34

p* Comparison of group-T1a and 2a in ferms of patients’” age
p" Comparison of group-1b and 2b in terms of patients” age

p§ Comparison of group-1b and 2b in ferms of the number of previous operations

the Pearson’s Chi-square fest was used. p<0.05 was
considered as statistically significant.

RESULTS

Data regarding patients’ ages and the
number of previous operations is presented in Table |.
In group-1, there were a total of 331 patients, group-
la and group-1b consisted of 254 and 77 patients,
respectively. In group-1b, the number of previous
hypospadias surgeries were as follows: 44 secondary,
16 fertiary, and 17 quaternary. In group 2, there

were a total of 161 patients. Group 2a and group
2b consisted of 107 and 54 patients, respectively.
In group 2b, the number of previous hypospadias
surgeries were as follows: 33 secondary, 14
tertiary, and 7 quaternary. There were no statistically
significant differences between the subgroups in terms
of patients’ ages (p=0.09 and p=0.55, neither in the
comparison of group 1a and 2a, nor group 1b and
2b, respectively. Independent ttest), and the number
of previous operations (p=0.34, and the comparison
of group 1b and 2b, respectively. Independent ttesf)
(Table 1).

Table Il lengths of the nec-urethra.

Count Length (mm.)
Operation type (n) min. max. Mean *+ SD
Group-1 331
Group-1a 254 5 40 1.41 +0.53
Group-1b 77 8 30 1.78 £+ 0.54
Group-2 161
Group-2a 107 5 30 1.34 + 0.44
Group-2b 54 10 30 1.61 +0.52
p* 0.23
p" 0.08

p*, independent ttest, comparison of group-1a and group-2a

p", independent Hest, comparison of group-1b and group-2b
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The data regarding the length of neo-urethra
among the groups are presented in Table Il. There was
no statistically significant difference between group
la and 2a (p=0.23) in terms of the length of the neo-
urethra, and between group-1b and 2b (p=0.08).

There was no differences between the
subgroups regarding the presence of penile chordee
(Group 1a and 2a, group 1b and 2b, p=0.27 and
p=0.11, respectively. Pearson’s Chi-square tesf). There
were 17 and 13 patients with penile chordee in group
la and group 1b, respectively. Surgical correction
with dorsal plication was performed in one patient
in group-1a, and three patients in group 1b. In the
remaining 26 patients, a skin incision and dissection
of the paraurethral fibrotic tissue was enough for the
correction of chordee for both subgroups. There were
four and four patients with penile chordee in group
2a and group 2b, respectively. Surgical correction
with dorsal plication was performed in one patient in
group 2b. In the remaining 7 patients, a skin incision
and dissection of the paraurethral fibrotic tissue
was enough for the correction of chordee for both
subgroups.

When the subgroups were compared in
terms of surgical success, no statistically significant
differences were observed (The comparison of group
la and 1b, group 2a and 2b, p=0.14 and p=0.36,
respectively. The comparison of group Ta and 2aq,
group 1b and 2b, p = 0.50, p = 0.80, Pearson’s Chi-
square test, respectively) (Table Ill).

When the groups were compared in terms
of the urinary diversion method, the combination of
urethral stent and cystostomy was significantly more
frequent in group 1 than in group 2 (Pearson’s Chi-
square fest, p = 0.00).

When the frequencies of both operation
techniques were analyzed within the five-year periods,
it was determined that over time, the TIP urethroplasty
had become a more preferred method (Figure 1).

There were no differences between the
subgroups (p=0.09 and 0.63. Pearson’s Chi-square
test, comparison between group 1a versus group 2a and
group 1b versus group 2b) in terms of postoperative
complications (Table IV). In our study groups, we did
not encounter any complications higher than grade I
according to the Clavien classification.

DISCUSSION

Hypospadias is one of the most common
congenital anomalies. Its prevalence in European
countries is 3 in every 1000 live births (3). In cases
where there is a familial history of hypospadias,
this rate can increase up to 1 in every 100 male
births (4). Eighty percent of the cases have distal
hypospadias. In the past, cases with hypospadias
with coronal or subcoronal localization were not
treated as these did not have a problem in urinating
or having children; however, these cases are treated
now thanks to the advances in surgical techniques
and materials. Hypospadias is treated by means of
the surgical repair of the anatomical defect. Targeted
outcomes of hypospadias operations mainly bring the
external meatus onto the glans, a correction of urinary
stream projection, achieving a cosmetic appearance
satisfactory to both the patient and surgeon, and
correction of penile curvature if present.

There are various repair techniques that yield
successful results in cases of distal hypospadias. The
complication rates in these techniques are quite low

Table lll. Comparison of surgical success in subgroups according to number of operations and operation techniques.

Result
Treatment Successful n (%) Unsuccessful n (%) Totdl p* p** pr*
Group-1  Group-la 227 (89.4) 27 (10.6) 254  0.14 050  0.80
Group-1b 64 (83.1) 13 (16.9) 77
Group-2 Group-2a 93 (86.9) 14 (13.1) 107 0.36
Group-2b 44 (81.5) 10 (18.5) 54

p*>0.05, Pearson’s Chisquare test. Comparison of success within the subgroup Ta-1b and 2a-2b
p">0.05, Pearson’s Chisquare fest. Comparison of success within the subgroup 1a-2a
p?>0.05, Pearson’s Chisquare fest. Comparison of success within the subgroup 1b-2b
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(5). The main reason for this is that the length of the neo-
urethra in the cases with distally located hypospadias
is short, and there is a sufficient amount of adequately
vascularized tissue to form and support this length of
urethra. Mathieu urethroplasty, a perimeatal-based
flap technique, has been extensively performed in
distal hypospadias cases since 1932; the year it was
first described. It is not only performed in primary
hypospadias cases, but also in cases undergoing re-
operation (6). The presence or absence of preputium,
the shape of the glans, and the depth of the sulcus
have no significance in the Mathieu urethroplasty
technique. The presence of a double suturing line
may increase the risk of fistula development, whereas
for long flaps, a reduction of the blood flow at the
distal end may increase the risk of meatal stenosis.

The TIP urethroplasty technique was first
described by Rich et al., and was modified by
Snodgrass (7,8). The technique involves the dorsal
vertical incision of the urethral plate as to allow
the tensionfree tubularization of the new urethra;
the incision does not affect the tissue blood flow,
and it heals in a short time without any scar. In
this way, a neo-urethra is formed around an 8-12
Fr urethral catheter, and a vertical appearing
meatus is obtained. Since this technique imitates
the normal embryological closure of the urethra,
a more physiological appearance of the penis is
achieved with this technique compared to other
surgical techniques. We have been performing TIP
urethroplasty in our clinic since 1996, and over time
it has become the most frequently used technique in
the treatment of distal hypospadias cases (Figure 1).

Table IV. Complications observed in groups.

Group-1 (n) Group-2 (n)
Clavien-Dindo Early Postop Late Postop  Total (n)  Early Postop Late Postop  Total (n)
(<30 days)  (>30 days) (<30 days)  (>30 days)

Grade-l 8 8 2 - 2
Grade-ll 1 1 3 - 3
Gradedlll

lll-a 4 1 5 3 1 4

l-b 40 40 24 24
Grade-lV
Total 53 1 54 32 1 33

Treatment

Complication Group-1 (n=331)(%) Group-2 (n=161)(%) Total (n)
Stent expulsion 4 (1%) 3(1.8%) 7
Complete opening of the tube 2 (0.6%) 1 (0.6%) 3
Meatal stenosis 1(0.3%) 1 (0.6%) 2
Bladder irritation sign 1(0.3%) 2 (1.2%) 3
Preputium edema 5(1.5%) 1 (0.6%) 6
Skin necrosis 0 (0%) 1 (0.6%) 1
Urethrocutaneous fistula 38 (11%) 23 (14.2%) 61
Cystostomy come away 2 (0.6%) 1 (0.6%) 3
Hematoma 1 (0.3%) 0 (0%) 1
Total 54 28 87
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Figure 1. Frequency of operation techniques by years.

The transverse appearance of the meatus
formed with the Mathieu technique has been a
significant drawback in this technique; especially
after the introduction of TIP urethroplasty (5).
Besides the adequate diameter of the newly formed
meatus, achieving an anatomically normal vertical
appearance is also important in hypospadias repair.
While the meatus appears horizontal and round in
Mathieu and onlay island flap techniques, normal
vertical appearing meatus is achieved with the
Snodgrass technique (7). This is one of the reasons
for the increasing preferability of this method over the
last 20 years. Recently, modified Mathieu techniques
that obtain a slit like meatus have been described (8).

Eleven percent of the distal hypospadias
cases may have penile chordee (9). For a successful
surgical outcome, penile chordee should be corrected
if it is present. In our series, the frequency of penile
chordee in a total of 361 primary hypospadias
cases was 5.8% (n=21). In the distal hypospadias
cases, the ventral chordee can be corrected by
degloving the penis, but orthoplasty may be required
if it cannot be corrected this way. Dorsal plication
was performed in 0.3% of group 1a where ventral
chordee had been detected prior to the operation, but
could not be corrected after the penis was degloved
and paraurethral fibrotic tissues were dissected. In
group 2a no dorsal plication was needed after penile
degloving.

Following TIP and Mathieu urethroplasty,
the requirement of a urethral stent time was reported
as 2 to 10 days (9,10). One study compared the
surgical outcomes in cases with and without catheters
after the repair operation of the distal hypospadias
with metal-based flaps, and since the complication

rates were defermined to be high in cases without
catheters, it was recommended to use one about 3 to
5 days after the operation (11). There are also studies
that do not recommend the utilization of catheters
following Mathieu urethroplasty (12). The insertion of
the urethral catheters prevents urinary extravasation,
and thereby facilitates re-epithelization. Our clinical
practice is to remove the urethral catheter on the 7
postoperative day, and to make the patient void. We
abandoned the practice of diversion with a urethral
stent and suprapubic cystostomy, which we had used
frequently in the past, because suprapubic cystostomy
does not make a significant contribution in the surgical
success.

Various complications can arise following
hypospadias surgery, some of which are meatal
stenosis, fistula development, and urethral stricture.
The reported complication rates after hypospadias
surgery vary between O to 22% (13-16). In our series,
the complication rates were 16.3% and 20.5% for
group 1 and group 2, respectively. The reason why
we have such high complication rates is that these
rates do not only account for complications such
as meatal stenosis, urethral stricture, complete
opening of the tube, and urethrocutaneous fistula,
but all the complications that we encountered
(Table 1V). Additionally, the re-operated cases were
also included in this series, which is another reason for
the high complication rates. Both surgical techniques
have high success rates in the distal hypospadias
cases. Our success rates in group Ta and group 2a
are 89.4% and 86.9%, respectively, and the success
rates in group 1b and group 2b are 83.1% and
81.5%, respectively.

Meatal stenosis and urethrocutaneous fistula
development can be observed following both surgical
techniques. In Mathieu urethroplasty, the distal ends
of the flaps that are longer than 2 c¢m in length may
have nourishment problems, and this can lead to
meatal stenosis (15, 17). The length of the flap can be
made over 2 cm by keeping the base of the flap wide
(18). If urethrocutaneous fistula is related to meatal
stenosis, the fistula may close spontaneously after
dilating the obstruction at an early period. If it does
not close in this way, the fistula should be repaired 6
months later (19). Studies report the urethrocutaneous
fistula development rates after TIP urethroplasty as 2%
to 17% (9,14). In our series, urethrocutaneous fistula
development rates for group Ta and group 2a were
10.2% and 13.0%, respectively. These rates for group
1b and 2b were 15.5% and 16.6%, respectively.

For the hypospadias cases that require a
re-operation, disturbed vascularization of the penile
tissues and preformed scars may affect the success
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of the later operation. There are studies related
to the utilization of both TIP urethroplasty and
Mathieu urethroplasty in distal hypospadias cases
that require re-operation. Some studies report that
success rates for both operations in re-operated distal
hypospadias cases are lower than the rates obtained
from the operations of the primary cases using the
same techniques (20). It has been stated that the
complication rates might increase in the recurrent
meatal-based flap methods due to the previous
hypospadias repair surgery that resulted in disturbed
vascularization of the dartos layer (21). There are
studies which report that both surgical techniques can
be successfully used on re-operated patients (21,22).
In our study, the success rates in the primary patients
were higher in both groups, but we did not find a
significant difference between the success rates in
the primary patients and re-operated patients in both
groups. The operations on the primary cases were
mostly performed by residents with a staff urologist,
but the operations on the non-primary cases were
mostly performed by the staff urologists. This may be
an explanation for this situation.

CONCLUSION

There is no difference between the success
rates in both surgical techniques between the
subgroups for the distal hypospadias cases. Over
time, TIP urethroplasty has become the method of
choice in distal hypospadias cases because this
technique provides a more physiological external
urethral meatus and glans appearance. Both
surgical techniques have high success rates in distal
hypospadias cases that require a re-operation. For the
non-primary cases of distal hypospadias, treatment
by experienced staff might reach the success rates of
the primary cases.
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