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ABSTRACT Objective: The complexity of hypospadias surgery and
the risk of complications increase as the location of the opening moves
proximally. In some cases, single-session surgical techniques are suf-
ficient, whereas in others, complementary surgical techniques per-
formed at different times are required. In this study, we aimed to
evaluate the efficacy of single-stage surgery [island tube hypospadias
repair (ITHR)] in the treatment of proximal hypospadias through a com-
parative retrospective analysis. Material and Methods: The data of
139 patients who underwent surgery for proximal hypospadias between
2011-2020 in our pratice were analyzed retrospectively. A total of 76
patients underwent ITHR and 63 patients underwent two-stage hy-
pospadias surgery (TSHS). All operated patients were followed up for
2 years to detect urethrocutaneous fistula, urethral stenosis, meatal
stenosis, urethral diverticulum development, tissue dehiscence (wound
dehiscence), residual chordee, and final cosmetic appearance. Results:
The median (25.p-75.p) age and operative time of 76 patients who un-
derwent ITHR were 3 (2-4) years and 179 (166.5-195) minutes. The
median (25.p-75.p) ages and operative times of 63 patients who un-
derwent TSHS were 4 (3-5) years and 220 (198-245) minutes. Although
the median ages were similar, the operative time was longer in TSHS
(p<0.05). Complications and final cosmetic appearance were similar in
ITHR and TSHS cases (p>0.05). Conclusion: ITHR was found to be
an effective technique in the treatment of proximal hypospadias, with
complication rates similar to TSHS. The important advantages of ITHR
are that it requires only one anesthesia, has shorter operation times, and
relieves the burden on families.
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OZET Amag: Hipospadias cerrahisinin karmasikligi ve komplikasyon
riski agikligin yeri, proksimale dogru ilerledik¢e artmaktadir. Bazi du-
rumlarda, tek seanslik cerrahi teknikler yeterli olurken bazi durumlarda
ise farkli zamanlarda yapilan tamamlayici cerrahi tekniklere ihtiyag du-
yulur. Bu ¢alismada, proksimal hipospadias tedavisinde tek agamali
cerrahinin [ada tiip hipospadias onarimi (island tube hypospadias re-
pair “ITHR”)] etkinligini karsilagtirmali retrospektif analizle degerlen-
dirmeyi amagladik. Gere¢ ve Yontemler: Pratigimizde 2011-2020
yillar1 arasinda proksimal hipospadias nedeniyle ameliyat edilen 139
hastanin verileri, retrospektif olarak incelendi. Toplam 76 hastaya
ITHR, 63 hastaya ise iki asamali hipospadias ameliyat1 [two-stage
hypospadias surgery (TSHS)] uygulandi. Ameliyat edilen tiim hasta-
lar; tiretrokutanoz fistiil, iiretral stenoz, mea stenozu, tiretral divertikiil
gelisimi, doku ayrilmasi (yara agilmast), rezidiiel kordi ve son kozme-
tik goriinim ag1sindan 2 y1l boyunca takip edildi. Bulgular: ITHR uy-
gulanan 76 hastanin yaslar1 ve ameliyat siiresi, median (25.p-75.p)
olarak 3 (2-4) y1l ve 179 (166.5-195) dk idi. TSHS uygulanan 63 has-
tanin yaslar1 ve ameliyat siiresi, median (25.p-75.p) olarak 4 (3-5) y1l
ve 220 (198-245) dk’dir. Yaslarin ortancalar1 benzer olmakla birlikte,
TSHS’de ameliyat siiresi daha uzundu (p<0,05). ITHR ve TSHS olgu-
larinda komplikasyonlar ve son kozmetik goriiniim benzerdi (p>0,05).
Sonug¢: ITHR nin proksimal hipospadias tedavisinde TSHS’ye benzer
komplikasyon oranlartyla etkili bir teknik oldugu ortaya konulmustur.
Tek anestezi gerektirmesi, ameliyat siiresinin kisa olmasi ve ailelerin
yiikiinii hafifletmesi ITHR ’nin 6nemli avantajlaridir.

Anahtar Kelimeler: Tek asamali cerrahi; hipospadias;
proksimal; ada tiipii; iki agamali cerrahi
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Proximal hypospadias is defined as the opening
of the meatus in the proximal part of the scrotum, in
the center of the penis, or close to the perineum. '
Proximal hypospadias accounts for approximately
one in three hypospadias cases.? The complexity of
hypospadias surgery and the risk of complications in-
crease as the location of the opening moves proxi-
mally.'* In some cases, single-session surgical
techniques are sufficient, whereas in others, comple-
mentary surgical techniques performed at different
times are required.>*

As with distal hypospadias, the goal of proximal
hypospadias surgery is to achieve a functionally and
cosmetically appropriate penile reconstruction. To
achieve these goals, patients should be carefully eval-
uated before surgery, a surgical technique appropriate
to the patient’s anatomical features should be se-
lected, and patient-centered surgery should be per-
formed in accordance with surgical principles.
One-stage surgical reconstruction of distal penile hy-
pospadias is the standard practice for the repair of dis-
tal hypospadias. Unfortunately, it is not easy to apply
the same principle to proximal hypospadias.’ Proximal
hypospadias repair presents many difficulties because
releasing the ventral curvature and simultaneously re-
constructing the urethra and skin represent an ongoing
dilemma. There is no available evidence showing the
superiority of one surgical technique over another.
There is still no consensus among surgeons on
whether a single or multistage operation is the opti-
mal treatment for proximal hypospadias.’

Numerous surgical techniques have been de-
scribed for the repair of proximal hypospadias, which
can be broadly classified as single or multistage pro-
cedures.®*” The multistage technique has previously
been adopted for its simplicity and safety rather than
its efficacy, but a single-stage repair is used by many
surgeons and is safe and effective with a high success
rate.® Although surgery can be accomplished in a sin-
gle stage, it also has many complications that may re-
quire a second and sometimes a third intervention.>’

In this study, we aimed to evaluate the efficacy
of single-stage surgery (island tube hypospadias re-
pair) in the treatment of proximal hypospadias
through a comparative retrospective analysis.
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I MATERIAL AND METHODS

Between 2011 and 2020, 139 single-stage surgery [is-
land tube hypospadias repair (ITHR)] and two-stage
hypospadias surgery (TSHS) surgeries for proximal
hypospadias were performed in our practice. The files
of these patients who underwent surgical intervention
were retrospectively analyzed. While recording pa-
tient data, patients were informed that these data
would be used for scientific purposes, and also writ-
ten informed consent was obtained from the patients.
Patients were 2 years to detect urethrocutaneous fis-
tula, urethral stenosis, meatal stenosis, urethral di-
verticulum development, tissue dehiscence (wound
dehiscence), residual chordee, and final cosmetic ap-
pearance. No objective scoring system was used to
assess cosmetic appearance. Cosmetic appearance
was categorized as satisfied or dissatisfied. All sur-
gical procedures were performed by the same sur-
geon. The surgeon has over 10 years of experience in
hypospadias surgery. The choice of procedure is de-
termined based on the preference of the parents of the
patient after informing them of the advantages and
disadvantages of the different procedures. The ex-
clusion criteria were patients who had undergone
failed urethroplasty procedures and secondary hy-
pospadias or those who had complex urogenital mal-
formations and hermaphroditism.

ETHICS APPROVAL

The study was approved by Tokat Gaziosmanpasa
University Faculty of Medicine Clinical Research
Ethics Committee (date: June 6, 2024; no: 24-KAEK-
184). It has been stated that all studies involving the
“human” element are carried out in accordance with
the principles of the Declaration of Helsinki 2008.

OUR SURGICAL TECHNIQUE FOR ITHR

General anesthesia with endotracheal intubation was
administered to all cases. All cases received prophy-
lactic third-generation cephalosporin (50-100 mg/kg).
The examination of hypospadias of the patients was
performed again under anesthesia for preliminary
evaluation. Circumcision incision was made and ad-
vanced vertically bilaterally, terminating proximal to
the meatus, and the urethral plate was dissected from
the corporal surface. Chordiee was detected by per-
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forming artificial erection. After necessary manipu-
lations, the chordee was corrected. A 1.5 cm wide
flap, equivalent to the distance between the meatus and
neomeatus, was prepared from the inner surface of the
preputial skin and tubularized on a 10F catheter. After
tubularization of the neourethra, the pedicle was pre-
pared with adequate vascular support and freed from
the surrounding tissues. The prepared flap was placed
into the glanular groove by rotating the suture line to
the corporal face. A proximal anastomosis was made
with 7/0 polyglactin or polydiaxanone suture at a depth
to include the spongiose body. The anastomosis was
fixed to the tunica albuginea on the corpora. If excess
urethral tissue remained at the distal end, it was excised
and fixed to the neomeatus at the glans tip. For a cos-
metically favorable meatal appearance, a “V”* shaped
tissue was removed from the neomeatus, and glanulo-
plasty was started. The glans leaves were closed with
subcuticular or matrees suture technique over the
neourethra without creating tension in the midline. Fi-
nally, the preputial skin was moved to the ventral sur-
face with a midline incision, and the skin opening was
closed. After excision of unnecessary skin tissue caus-
ing cosmetic defect, the operation was terminated by
closing the circumcision incision (Figure 1).

Images were used in the surgery after signed per-
mission from the patient’s family was obtained.

We did not have a standardized surgical tech-
nique for TSHS. Preputial graft, preputial flep, post-
auricular graft and buccal graft were used. The buccal
graft method constitutes 65.1% of this procedure.
Preputial flep, preputial graft, and post-auricular graft
approaches were used at rates of 19%, 12.7%, and
3.2%, respectively.

The patients were followed up in the hospital for
10-14 days after the operation. Urethral stents were
removed, voiding was observed, and they were dis-
charged with appropriate treatment after 1 week. All
patients were followed up at 1 month, 3 months, 12
months, and 24 months postoperatively. Possible
early and late complications and cosmetic data were
recorded.

STATISTICAL ANALYSIS

Statistical analyses were performed with MedCalc
(version 20.009; Ostend, Belgium) statistical pack-
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FIGURE 1: Stages of island tube hypospadias repair operation.

age program. Number, frequency, percentage, me-
dian, 25" and 75" percentile values were used to de-
scribe the data statistically. In the evaluation of the
numerical data, Kolmogorov-Smirnov test was used
to determine whether the groups conformed to nor-
mal distribution. Since the groups did not conform to
normal distribution, the Mann-Whitney U test was
used to compare the numerical data. Chi-square test
was used to evaluate categorical data. Numerical data
belonging to the groups were shown with box-
whisker graphs, and categorical data were shown as
stacked columns. Significance level p<0.05 was
taken for the interpretation of the results.
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I RESULTS

The median (25.p-75.p) age and operation time of 76
patients who underwent ITHR were 3 (2-4) years and
179 (166.5-195) minutes. The median (25.p-75.p) age
and operation time of 63 patients who underwent
TSHS were 4 (3-5) years and 220 (198-245) minutes.
The operation time given for TSHS is the total time
of two surgeries. There was a statistically significant
difference in operation times between ITHR and
TSHS (p<0.001) (Table 1). Among the 76 patients
who underwent ITHR, 6 (7.90%) developed urethro-
cutaneous fistula, 4 (5.30%) experienced urethral
stenosis, 9 (11.80%) had meatal stenosis, 1 (1.30%)
had tissue dehiscence, and 5 (6.60%) had residual
chordee. In the 63 patients who underwent TSHS, 3
(4.80%) developed urethrocutaneous fistula, 3
(4.80%) had urethral stenosis, 6 (9.50%) experienced

meatal stenosis, and 3 (4.80%) had residual chordee.
None of the 139 patients developed urethral divertic-
ula. At 2 years, satisfaction with cosmetic appearance
was similar (90.80% for ITHR and 90.50% for
TSHS). There was no statistical difference in com-
plications and cosmetic appearance between ITHR
and TSHS (Table 2).

Urethral stenosis was observed in 7 (5.03%) pa-
tients and meatal stenosis in 15 (10.7%) patients
across both groups. Intermittent urethral dilatation
was performed every 2 weeks in patients with meatal
stenosis and urethral stenosis, with no problems ob-
served during follow-up. 9 (6.47%) patients devel-
oped urethrocutaneous fistula, which required fistula
repair 1 or 2 times in subsequent sessions, and no is-
sues were observed during follow-up. 8 (5.75%)
cases, residual chordee was less than 10 degrees, and
no increase in chordee was observed during follow-

TABLE 1: Age and operation time data of patients who underwent single and TSHS.

ITHR TSHS
n Median 25P 75P n Median 25P 75P p value
Age 76 3.0 2.0 4.0 63 4.0 3.0 5.0 0.102
Operation time (minimum) 76 179 166.5 195 63 220 198 245 <0.001*
*Significant difference at <0.05 level according to Mann-Whitney U test; ITHR: Island tube hypospadias repair; TSHS: Two-stage hypospadias surgery.
TABLE 2: The relationship between the type of hypospadias surgery and complications and final cosmetic appearance.
Groups
ITHR TSHS
n n p value
Urethrocutaneous fistula None 70 92.10% 60 95.20% 0.457
Existing 6 7.90% 3 4.80%
Urethral stenosis None 72 94.70% 60 95.20% 0.893
Existing 4 5.30% 3 4.80%
Urethral diverticulum None 76 100.00% 63 100.00%
Existing 0 0.00% 0 0.00%
Meatal stenosis None 67 88.20% 57 90.50% 0.662
Existing 9 11.80% 6 9.50%
Tissue dehiscence None 75 98.70% 63 100.00% 0.363
Existing 1 1.30% 0 0.00%
Residual chordee None 7 93.40% 60 95.20% 0.648
10 degrees 5 6.60% 3 4.80%
Cosmetic appearance (2™ year) Satisfied 69 90.80% 57 90.50% 0.950
Not satisfied 7 9.20% 6 9.50%

*Significant difference at <0.05 level according to chi-square test.

62



Kenan YALCIN et al.

J Reconstr Urol. 2024;14(2):59-65

up. In 1 (0.72%) case, tissue dehiscence was ob-
served, and the patient was advised to undergo reop-
eration after 6 months; However, the patient could
not be reached for the operation. At the 2-year mark,
126 (90.64%) families were cosmetically satisfied
with the results. These outcomes were considered ex-
cellent by both physicians and parents.

I DISCUSSION

The aim of hypospadias repair is to obtain a func-
tional urethra and a proper penile appearance with the
meatus at the tip of the penis. The most important fac-
tor affecting success is the selection of the appropri-
ate surgical technique, which should be based on the
localization of the meatus, the presence of chordee,
distal urethral hypoplasia, and the configuration of
the glans.®!' Many one-stage and two-stage tech-
niques have been described as different modifications
of similar principles in proximal hypospadias
surgery. Single-session methods such as the ad-
vancement of the urethra (MAGPI), tubularization of
the urethral plate (TIPU and Thiersch-Duplay), and
the extension of the urethra using flaps (Mathieu’s
meatal-based flap method, Onlay island flap, and is-
land tube flap methods) are among the most com-
monly used standard treatments in the treatment of
proximal hypospadias.”’*-!2

The dilemma of repairing proximal hypospadias
with one-stage or two-stage repair is a long-standing
problem. Surgeons who favor single-stage repair be-
lieve that it can reduce the burden on patients and
their families by shortening operative times. On the
other hand, improvements in complication rates and
cosmetic results attract surgeons who tend to use
staged repair. However, the fact that the patient will
undergo at least two operations with staged repair,
even with the best results, should also be taken into
consideration.'® The anesthesia risk and additional fi-
nancial costs created by this technique should also be
considered.'* In our study, both techniques had sim-
ilar results in terms of complications and cosmetic
appearance. Although operative times were found to
be longer in staged surgery. As a result, we can say
that the single-stage ITHR yields successful results,
with high efficacy, shorter anesthesia duration, and
the advantage of a single surgical procedure, making
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this method attractive. While the choice of technique
with similar results in almost every aspect depends
on the surgeon’s experience, we believe that an ef-
fective and experienced surgeon should prefer one-
stage hypospadias repair.

ITHR is a technique that can be used for single-
stage repair in cases of proximal hypospadias with
advanced penile chordee where the urethral plate
must be excised. This technique is a good alternative
for proximal hypospadias in terms of neourethral de-
velopment and chordee repair in a single-stage set-
ting. It is based on the principle of a preputial tube
flap formed with its pedicle in place of the excised
urethral plate.'’ In the literature, the complication
rates of this method are reported to be highly vari-
able, such as 8-61.5%.°

With surgical developments over time, cases of
proximal hypospadias can now be treated with sin-
gle-stage methods.'®!” Today, the reoperation rate is
reported to be similar for the two procedures.’ In the
clinical study of Defoor and Wacksman., they re-
ported that one-stage repair of penoscrotal hypospa-
dias was a very safe procedure with an overall
complication rate of 20%.°

In a recent clinical study by Wu et al, they doc-
umented that the most common complication of sin-
gle-stage proximal hypospadias repair was urethral
fistula (16.7%).'® Similarly, Emir et al., reported the
single stage repair of proximal hypospadias urethral
fistula rate as 20%.'" In our study, the urethral fis-
tula rate was observed as 7.90%. In another study,
Cui et al., reported a 5.2% rate of urinary tract in-
fection in single-stage proximal hypospadias.?® In
our study, there is a hypospadias case with urinary
infection. We believe that this situation is related to
our hospital’s high-level sterile operating room con-
ditions and clinical experience. In another clinical
study analyzing single-stage surgery in proximal hy-
pospadias, they reported that no fistula was ob-
served in any of the patients, while meatal stenosis
was detected in 9.5%.?! Similarly, in our study, the
most common complication was meatal stenosis
(11.80%).

However, the long-term results of proximal hy-
pospadias surgery have been a very interesting topic
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recently. Concerns about patients with hypospadias
during adolescence include possible recurrence of
ventral curvature, meatal stenosis, sexual dysfunc-
tion, and lower urinary tract tract symptoms.?>?*
Rynja et al. reported that long-term urinary, sexual,
and cosmetic outcomes in patients undergoing sin-
gle-stage transverse preputial island tube for prox-
imal hypospadias were similar to those in patients
distal hypospadias repair and controls.?” Similarly,
Aslam et al observed that single stage Snodgrass
hypospadias repair had a low long-term complica-
tion rate in distal and proximal hypospadias.?® In
another study, Patel et al documented that island
tube and island onlay flap in proximal hypospaidas
have excellent long-term cosmetic and functional re-
sults in their 14-year clinical experience.”* Unfortu-
nately, our long-term results could not be evaluated in
our study.

Hadidi’s clinical study, they reported that single-
stage repair in proximal hypospadias surgery showed
91% satisfactory results.® In a similar study, Riga-
monti et al. reported that the complication rate was
21% and no residual curvature or voiding problems
were observed in any patient.?® In our study, the cos-
metic appearance satisfaction rate was more than
90% and the complication rate was less than 50% in
patients who underwent ITHR.

LIMITATION

The limitations of the study include the small num-
ber of patients, the single-center and retrospective
nature of the study, the need to compare more sur-
gical techniques, and the relatively short follow-up
period. However, uroflowmetry parameters were
not used. Another limitation of our study is that a
global scoring system was not used to evaluate cos-
metic results.
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I CONCLUSION

ITHR has been shown to be an effective technique in
the treatment of proximal hypospadias, with low com-
plication rates and results similar to those of TSHS.
The outcomes of single and multistage repairs of prox-
imal hypospadias are comparable, and no single tech-
nique can be considered superior. Therefore, it is more
sensible for a surgeon to master several techniques and
gain extensive experience with them to achieve the
best results, regardless of the technique used.
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