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Abstract

Background: Reported reoperation rates after primary
hypospadias repair can exceed 50%. Failed hypospadias occurs
when the primary surgery does not achieve the cosmetic and
functional goals of a straight penis with glanular meatus that
enables normal urinary and sexual function. Treatment of
patients with failed hypospadias repair can be a challenging
task in the majority of cases and the selection of the most
appropriate technique for this repair is the corner stone for
success in these cases.

Aimof Sudy: Isto evaluate the results and success rate
of some common techniques for redo urethroplasty in cases
with failed hypospadias repair.

Patients and Methods: The study included forty two
patients with recurrent hypospadias and their ages ranged
from 2-15 years. The final position of the external urethral
meatus after release of chordee, was subcoronal (13 cases),
distal penile (13 cases), mid-penile (13 cases) and penoscrotal
(3 cases). TIP technique was applied in 12 cases, Mathieu
techniquein 10 cases, transverse dorsal preputial onlay flap
in 10 cases and two-stage repair with buccal mucosa graft in
10 cases. The operative technique was selected according to
the status of the urethral plate and the nearby penile skin.

Results: Our overall results showed that 24 patients
(57.14%) had successful repair while failed repair was reported
in 8 patients (19.04%). Minor complications were also reported
in 10 cases (23.80%) which included urethrocutaneous fistula,
meatal stenosis and urethral diverticulum. The success rates
of TIP, Mathieu, transverse dorsal preputial onlay flap and
the two-stage repair were 58.33%, 50%, 50% and 70% respec-
tively.

Conclusion: TIP urethroplasty is an effective technique
for redo hypospadias repair if the patient has a non-scarred
and wide urethral plate. Similar results can also be achieved
by Mathieu's repair or transverse onlay flap in patients with
narrow and non-scarred urethral plate. However, patient with
scarred unhealthy urethral plate should have atwo stage repair
with buccal mucosa graft.
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Introduction

HYPOSPADIAS is one of the most common con-
genital anomalies with a prevalence of 3to 5 per
1,000 births [1] . The reported reoperation rates
after primary repair of these cases can exceed 50%
[2] . Failed hypospadias occurs when the primary
surgery does not achieve the cosmetic and func-
tional goals of a straight penis with aglanular
meatus that enables normal urinary and sexual
function. Failed hypospadias includes al compli-
cated repairs that don't fulfill patient expectations
and cause dissatisfaction [3].

Risk factors affecting complications and success
rate in redo hypospadias repair include factors
related to the hypospadias (severity of the condition
and characteristics of the urethral plate), the patient
(age at surgery, endocrine environment and wound
healing impairment), the surgeon (technique selec-
tion and surgeon expertise) and the procedure
(technical details, suture materials, urethral stenting
and postoperative management). The most impor-
tant factors for preventing complications are sur-
geon expertise (number of cases treated per year),
interposition of abarrier layer between the urethro-
plasty and the penile skin and postoperative urinary
drainage [4].

In general, the technique used for repair is
determined intraoperatively after careful reassess-
ment of the meatus location, penile curvature, final
size and the ventral aspect of the penile skin [2].
However, different techniques can be used in redo
hypospadias repair as TIP repair, Mathieu repair,
two stage repair, onlay flap ....etc [5].

In this project, we have studied the results of
some techniques that were selected for redo surgery
in patients with failed hypospadias repair.
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Patients and M ethods

In this prospective study we included 42 boys
with failed hypospadias repair. The study period
started from May 2017 to December 2018 and was
conducted at the Pediatric Urology Unit of the
Urology Department at Tanta University Hospitals.

Our study was approved by the local Ethics
and Research Committee at Tanta Faculty of Med-
icine under number 31441/03/17; an informed
consent was obtained from all participants before
enrollment in the study.

At least 6 months should pass after the last
hypospadias repair before recruitment of the pa-
tients and patients with isolated fistula closure
were excluded.

All operations were performed by pediatric
urologists with good experience in hypospadias
surgery.

Intravenous antibiotic prophylaxis was given
before the induction of general anesthesia (3 rd
generation cephal osporin, 50mg/kg) then caudal
block was done to reduce the post-operative pain.

Surgical techniques:

The following techniques were applied accord-
ing to the surgical needs of each individual case:

1- Tubularized Incised Plate (TIP) urethroplasty:
It was applied if the urethral plate showed no
significant scarring and it was wide enough
>8mm with good width of the glans (width
> 14mm), and no significant chordee.

2- Mathieu urethroplasty (perimeatal based flap):
If the urethral plate shows no significant scarring
but it was narrow <8mm and the ventral skin
distal to the external urethral meatus |ooks good.

3- Transverse dorsal preputial onlay flap: It was
indicated in cases of healthy narrow urethral
plate with intact prepuce.

4- Two-stage repair with buccal mucosa graft:

- First stage: If the urethral plate showed sig-
nificant scarring and the ventral skin looked un-
healthy or in cases of significant chordee >30°.

- Second stage: It was done after 6 months.

Post-operative care:

- All patients were discharged on the 2 nd post-
operative day and received oral broad spectrum
antibiotic for 10 days. They also received an-
timuscarinic and anal gesics to decrease post-
operative bladder spasm and pain.

Redo Hypospadias Repair

- The dressing was removed after three days and
the wound was managed by antibiotic ointment
three times daily.

- The urethral catheter was managed by the double
diaper technique.

Post-oper ative fol low-up:

Follow-up visits were scheduled at 2 weeks, 1
month and 3 months post-operatively after catheter
removal and patients were assessed for success or
presence of early or late complications. | ngar\gdition,
parents satisfaction was assessed at the month
post-operatively.

Satistical analysis:

Statistical analysis was done using IBM SPSS
software Version 20.0. (Armonk, NY: IBM Corp).
Categorical variables were compared with the chi-
squared test and numerical variables were compared
with ANOVA test. p<0.05 was considered statisti-
cally significant.

Results

Pre-operative data:

The age of our patients ranged from 2-15 years
(mean = SD 6.94+3.49 years). 21 patients had
positive family history of hypospadias and 22
patients were uncircumcised when presented to
our clinic. 5 patients were associated with congen-
ital inguinal herniathat was repaired in a previous
setting. Regarding the associated chordee, 30
patients had no chordee, 7 patients had chordee
<30° and 5 patients showed chordee >30°. The
final position of the external urethral meatus after
release of chordee, was subcoronal, distal penile,
mid-penile and penoscrotal in 13, 13, 13 and 3
cases respectively. The surgical techniques used
for redo repair was TIP, Mathieu, transverse dorsal
preputial onlay flap and two-stage repair with
buccal mucosa graft in 12, 10, 10 and 10 cases
respectively (Table 1).

Post-operative data:

Regarding the early post-operative complica-
tions that occurred during the first two weeks post-
operatively, they included penile edemawhich
occurred in 5 patients (11.90%). Small sized he-
matoma occurred in 5 patients (11.90%) that re-
solved spontaneously within the first week post-
operatively. Mild wound infection was reported in
6 patients (14.28%). Catheter slippage occurred in
2 patients (4.76%) after 5 days post-operatively in
the TIP operation and no attempt for insertion of
anew catheter was done as the patients were able
to void spontaneously and they had a smooth post-
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operative course. Catheter blockage occurred in 3
patients (7.14%) that responded to flushing with
normal saline. Complete wound disruption occurred
in 6 patients (14.28%). Glanular dehiscence was
encountered in 2 patients, one case after Mathieu
repair and the other after the second stage urethro-
plasty (Table 3).

Table (1): Distribution of the patients according to patient

characteristics.
Number of
. Percentage
patients
Age of the patients:
2-3y 10 23.80%
4-6y 10 23.80%
7-11y 19 45.23%
12-16y 3 7.14%
Range 2-15
Mean £ SD 6.94+3.49
Family history:
Positive 21 50%
Negative 21 50%
Associated congenital anomalies:
Congenital inguinal hernia 5 11.90%
Absent 37 88.09%
Circumcision:
Circumcised 20 47.61%
Uncircumcised 22 52.38%
Degree of chordee:
<30 degree 7 16.66%
>30 degree 5 11.90%
No chordee 30 71.42%
External urethral meatus position:
Subcoronal 13 30.95%
Distal penile 13 30.95%
Mid penile 13 30.95%
Penoscrotal 3 7.14%
Surgical technique used for redo
surgery:
TIP 12 28.57%
Mathieu 10 23.80%
Transverse preputial onlay flap 10 23.80%
Two-stage repair 10 23.80%

Table (2): Operative time and urethral catheter duration
according to the surgical technique.

Operative time Urethral catheter

tseléﬁgriicgllle used (minutes) duration (days)

for redo surgery (mean value (mean value
*SD) £ SD)

» TIP 98.12+7.03 6.87£0.98

* Mathieu 95.83+£5.84 10.33£1.36

* Transverse 114.16+8.41 10£0.63

preputial onlay

flap
* Two-stage I'st stage: 9514.47  Ist stage: 3.66+1.17
repair 2nd stage: 9514.47 2nd stage: 10.6+0.65
* Range 90-190 3-12
* Mean £ SD 122.5£16.44 10£1.12
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Table (3): Distribution of patients according to early and late
post-operative complications and overall success

rate.

Percentage N;;E:Iel{:f Percentage
Early post-operative
complications:
* No complications 13 30.95%
* Mild wound infection 6 14.28%
* Hematoma 5 11.90%
* Penile oedema 5 11.90%
* Complete wound disruption 6 14.28%
* Glanular dehiscence 2 4.76%
* Catheter blockage 3 7.14%
* Catheter slippage 2 4.76%
Late post-operative complications:
* Recurrent hypospadias (after 8 19.04%

complete wound disruption and

glanular dehiscence)
* Urethrocutaneous fistula 6 14.28%
* Meatal stenosis 5 11.90%
¢ Urethral diverticulum 2 4.76%
Success rate:
* Successful repair 24 57.14%
« Failed repair 8 19.04%
* Minor complications 10 23.80%

Regarding the late post-operative complications
that were reported during the period of three months
post-operatively, they included urethrocutaneous
fistula, meatal stenosis and anterior urethral diver-
ticulum. Urethrocutaneous fistula that was reported
in 6 patients (14.28%) (2 cases were coronal, 2
cases subcoronal & 2 cases distal penile). All of
these were small fistulae (less than 0.5cm) and
repaired by simple fistulectomy. Meatal stenosis
occurred in 5 patients (11.90%) and three cases
were associated with urethrocutanous fistula. Reg-
ular dilatation of the external urethral meatus was
tried but the five cases were managed by meatotomy
and the cases with fistula were managed by simple
repair at the same session. Anterior urethral diver-
ticulum occurred in 2 patients (4.76%) after trans-
verse dorsal preputial onlay flap that was diagnosed
by ascending urethrogram and the two patients
underwent diverticulectomy after 6 months as
shown in (Table 3).

Our overall results showed that 24 of the 42
patients (57.14%) included in this study had suc-
cessful repair while 8 patients (19.04%) had failed
repair with recurrent hypospadias due to complete
wound disruption or glanular dehiscence and were
in need for another redo surgery. On the other
hand, minor complications were reported in 10
cases (23.80%) as shown in (Table 3).

We have also studied the different factors that
could affect the success rate of this surgery, these
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factors included the child age, number of previous
repairs, width of the urethral plate, glans width,

degree of chordee, final position of external urethral

meatus after orthoplasty and type of surgical redo
technique as shown in (Table 4). However, our
statistical analysis showed that the number of
previous operations and the final localization of
the urethral meatus after penile orthoplasty were
the only significant factors that could affect our
success rate (Table 4).

Table (4): Successratein relation to different pre-operative

factors.
Number of
Nur(;}ber patients with Sur(;(tzgss
: successful
patients . %
repairs
Age group:
*2-3y 10 7 70%
* 4-6y 10 4 40%
e 7-11y 19 12 57.89%
« 12-16y 3 1 33.33%
* 2 0.392
*p-value 0.941
Number of the previous
operations:
* One 22 15 68.18%
* Two 13 5 38.46%
* Three 7 4 57.14%
X2 3.542
*p-velue 0.024*
Urethral plate:
* Wide <8mm 12 7 58.33%
* Narrow <8mm 20 10 50%
o2 0.302
*B-value 0.581
Width of the glans:
e >14mm 22 16 72.72%
* <14mm 20 8 40%
*y2 2.341
«p-value 0.126
Degree of chordee:
* <30 degree 7 5 71.42%
« >30 degree 5 2 40%
* No chordee 30 17 56.66%
o X2 1.223
*p-velue 0.543
Position of the external
urethral meatus:
* Subcoronal 13 11 84.61%
* Distal penile 13 8 61.53%
* Mid penile 13 3 23.07%
* Penoscrotal 3 2 66.66%
o2 14.236
. 6-val ue 0.010*
Surgical technique:
*TIP 12 7 58.33%
* Mathieu 10 5 50%
* Transverse preputial onlay 10 5 50%
flap 70%
» Two-stage repair 10 7
NG 1.424
*p-value 0.701

*: Statistically significant at p-value <0.05.

Redo Hypospadias Repair

Fig. (1): A case of anterior urethral stricture post mid penile
hypospadias repair for redo two stage repair.

Fig. (2): After fixing the buccal mucosa graft on the urethral
plate (first stage repair).

Fig. (3): Final appearance of the penis after the first stage
repair (after 2 months).
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Fig. (4): A case of recurrent coronal hypospadias for redo TIP
repair.

Fig. (5): Ventral dartos flap during redo TIP urethroplasty.

Regarding the surgical technique used for redo
hypospadias surgery, our results showed that the
highest success rate (70%) was reached in the
group of patients who underwent two stage repair
with buccal mucosa graft while is decreased to
(58.33%) in the group of patients who underwent
TIP urethroplasty. The lowest success rate (50%)
was observed in the group of patients who under-
went Mathieu urethroplasty and transverse dorsal
preputia onlay flap urethroplasty with no statisti-
cally significant difference between the four tech-
nigues.

Discussion

Redo hypospadias surgery is a challenging
procedure as the results of this surgery and its
success rate are usually less than that of the primary
cases. Meanwhile, the parents are usually looking
for better resultsin the redo surgery. In this project,

3329

we included 42 patients with failed hypospadias
repair who were scheduled for redo surgery. We
have excluded cases with simple fistula closure to
include only cases that were in need for urethro-
plasty. We used four techniques for this surgery
that included TIP, Mathieu, transverse dorsal prep-
utial onlay flap and two-stage repair with buccal
mucosal graft. The technique was selected accord-
ing to the surgical needs of each individual case.

Our late complications included; 8 cases
(19.04%) with recurrent hypospadias due to com-
plete wound disruption or glanular dehiscence, 6
cases with urethrocutaneous fistula (14.28%) 5
cases with meatal stenosis (11.90%) and 2 cases
with anterior urethral diverticulum (4.76%). This
was in agreement with that reported by Catti et al.,
[6] who described the incidence of fistulain redo
hypospadias repair was as high as 20% and this
was more common with free graft use like buccal
mucosal graft than grafts with a pedicle. Bracka
[7]reported his experience with 600 patients with
primary and secondary hypospadias repairs; he
concluded that the second layer largely decrease
the incidence of fistula from 63% without a second
layer to only 5.4% with the use of dartos flap as
asecond covering layer. Yang et a., [8] demonstrat-
ed that meatal stenosisisthe most common com-
plication in reoperative TIP urethroplasty especialy
in distal types. Although a wide neomeatus was
made, meatal stenosis was the most common com-
plication. The results were also similar to Snodgrass
and Lorenzo [9] who reported meatal stenosis after
the usage of TIP urethroplasty to repair proximal
hypospadias. Although their cases were proximal,
complications in reoperation were 3 in 15 (20%),
and were similar to those reported by Shanberg et
al., [10] and Borer et al., [11] (24%, 15% respective-

ly).

We have stratified our final resultsinto three
categories which included successful repair, failed
repair and minor complications. This classification
was based on the fact that the minor complication
can be easily dealt with whereas the failed repair
will be adifficult task |ater one.

The overall successrate of our patients showed
that 24 of the 42 patients (57.14%) included in this
study had successful repair while 8 patients
(19.04%) had failed repair with recurrent hypos-
padias due to complete wound disruption or glan-
ular dehiscence and needed another redo surgery
and minor complications were reported in 10 cases
(23.80%). Thiswas in arrangement with Snodgrass
et al., who reported that 135 of 1085 patients (12%)
had failed redo hypospadias repair due to glanular
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dehiscence, urethrocutaneous fistula, meatal sten-
osis and urethral stricture [12].

We have a so studied the different factors that
could affect the success rate of our patients and
our statistical analysis showed that the number of
previous operations and the final localization of
the hypospadiac urethral meatus after penile ortho-
plasty were the only significant factorsin this
regard. Snodgrass et al., used logistic regression
in 1536 patients to demonstrate that each prior
surgery increased the odds ratio of subsequent
urethroplasty complications by 1.5 folds [12].

Snodgrass et al., showed that, small glans width
was arisk factor for urethroplasty complications
in patients undergoing redo surgery with 16%
complications with small glans width <14mm and
12% when it was >14mm [13].

In our study, there were 12 patients who under-
went TIP repair and we demonstrated a failure rate
41.66%. Two patient developed complete wound
disruption, two patients with urethrocutaneous
fistula and one patient with meatal stenosis.

Elicevik et al., reported that TIP urethroplasty
is a safe and efficacious alternative procedure for
hypospadias reoperations if the urethral plate has
no scars and outcome is favorable if the first failed
repair was a mestal based flap procedure. In their
series of 100 patients who had undergone a redo
TIP urethroplasty, the overall complication rate
was 26%. 18 patients (18%) had fistula, 5 patients
(5%) had meatal stenosis, two had dehiscence (2%)
and one had neourethral stenosis (1%0) [14].

In our study, there were 10 patients who under-
went redo Mathieu urethroplasty and we demon-
strated a failure rate of 50%. Two patients devel-
oped complete wound disruption, one patient
developed glanular dehiscence, and two patients
were complicated by urethrocutaneous fistula as-
sociated with meatal stenosis.

Rabinowitz reported his series of 59 Mathieu
urethroplasty, 8 of which were salvage procedures
with a 75% successrate [15] . Secrest et al., reported
that redo Mathieu urethroplasty had been performed
in 34 of 65 patients who required urethral recon-
struction. The procedure was definitive in 18 pa-
tients (53%), but the other 16 patients required
additional surgery. Simple local procedures were
performed in 3 of these patients for repair of meatal
stenosis and small fistula; the other 13 patients
underwent various urethral reconstructive proce-
dures[16].

Redo Hypospadias Repair

In our study, there were 10 patients who under-
went transverse preputial onlay flap for redo hyp-
ospadias repair and we demonstrated a failure rate
of 50%. One patient devel oped complete wound
disruption; one patient was complicated by ure-
throcutaneous fistul a, one patient with meatal
stenosis and two patients with anterior urethral
diverticulum.

The outcome of transverse preputial island flap
technique varies greatly in the literature due to
differencesin meatal location, chordee and phallic
size [17] . Elder et a., reported a complication rate
of 6% among 50 patients with distal and middle
hypospadias who needed redo surgery [17]. For
middle and posterior hypospadias, Hollowell et
a., (18], Mollard et al., [19], Baskin et d., [20],
Powell et al., [21] and Demirbilek et a., reported
10%, 9%, 8.6%, 25% and 16% complication rates
respectively [22].

We reported in our study 10 patients with re-
current hypospadias who needed redo operation
with two stage repair using buccal mucosal graft.
We demonstrated afailure rate of 30%. One patient
with complete wound disruption, one patient with
glanular dehiscence and one patient devel oped
urethrocutaneous fistula associated with meatal
stenosis.

Barroso et al., used two stage buccal mucosa
graft in 10 children in whom previous hypospadias
repair had failed. Complication rate was 20% (2
cases) one devel oped fistula and one wound infec-
tion [23] . Snodgrass and Elmore performed two
stage buccal mucosa graft in 25 patients who un-
derwent reoperation for hypospadias. Graft con-
tracture or significant focal scarring was evident
in 12% of cases, all were patched before tubul ari-
zation [24].

Lastly, we have to notice that some of our cases
were in need for another operation after what we
have done, but some of these subsequent surgeries
were simple as meatotomy or simple fistula closure.
On the other hand some cases had more difficult
complications such as complete wound disruption.
However, because of the small number of patients
in this project we were not able to put the two
categories of complicationsin two separate entities
in our statistical analysis. Therefore, we put all of
them together in one package.

Asamatter of fact, no single operation can be
applied to al cases of hypospadias. Therefore, we
have tried to select the best operation for each
individual case and consequently, the study can't
be designed as arandomized trial. However, this
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added some difficulties in our assessment of our
results because all cases were not the same.

Conclusion:

TIP urethroplasty is an effective technique for
redo hypospadias repair if the patient has a good
and wide urethral plate. Similar results can also
be achieved by Mathieu's repair or transverse onlay
flap in patients with narrow and non-scarred ure-
thral plate. However, patient with scarred unhealthy
urethral plate should have atwo-stage repair with
buccal mucosa graft.
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