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Objectives. Failed hypospadias refers to any hypospadias repair that leads to
complications or causes patient dissatisfaction. Many factors influence the
occurrence of complications, therefore this study aims to determine what risk
factors can cause complications after hypospadias surgery.

Methods. The study was conducted retrospectively by collecting 78 data of
hypospadias patients who underwent surgery in Saiful Anwar General
Hospital medical record from January 2015 until June 2019. age at the time
of surgery, location of the external urethral meatus, degree of chordee,
previous surgery history, type of urinary diversion, presence of Urinary Tract
Infection (UTI), how many stages of surgery were performed, the surgical
technique used at each stage and the complication recorded and analyzed.
Results. Hypospadias patients who underwent surgery were 78 patients. The
mean patient age was 9.96 years SD £ 6.959. Most of the ages were 11-18
years old with 28 patients. The location of the external urethral meatus was
mostly found proximal to the penis of 40 patients. 44 patients were
accompanied by mild chordee. 10 patients had previously undergone
hypospadias surgery. 16 patients suffered from significant urinary tract
infections but had no symptoms. 60 patients were inserted urethral catheter
placement after hypospadias surgery. The most surgical technique used in
stage 1 hypospadias surgery is Tubularized Incised Plate (TIP) Urethroplasty.
While the technique used in 2 stage hypospadias surgery was Dorsal onlay
preputial graft followed by TIP Urethroplasty. Complications that occurred in
1 stage hypospadias surgery were urethrocutan fistule in 9 patients and
chordee in 1 patient. In 2 stage hypospadias surgery 3 patients obtained
urethrocutan fistules, 2 patients with scrotal abscess and 1 patient obtained
graft shrinkage. Age at surgery, location of Meatus Urethrae Externus
(MUE), presence of UTI and also the choice of urinary diversion type
correlated with the presence of complications. (P=0,004, P=0,033, P=0,049,
P=0,000).

Conclusions. Our results suggest that the success of hypospadias surgery is
associated with age at surgery, location of MUE, presence of UTI and also
the choice of postoperative urinary diversion type.
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Introduction

Hypospadias is a congenital malformation that
occurs in infants from birth with a prevalence in
Asia, which states that 27 (0.41%) babies out of
6538 were born boys. The incidence increased from
2.85 per 1000 live births in 1999 to 6.89 per 1000
live births in 2005 [1]. In general, hypospadias
surgery through several stages, namely, orthoplasty,
urethroplasty, glansplasty, scrotoplasty and skin
coverage. The procedure can be done in various
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sorts of techniques depending on the patient and
operator [2][3]. Postoperative complications also
often occur, one of which is urethral fistula and
requires repeat surgery. In addition, there can also
be glans dehiscence, urethral stricture, meatal
stenosis and residual chordee [4]. Many factors
influence the occurrence of complications, therefore
this study aims to determine what risk factors can
cause complications after hypospadias surgery.

Materials and Methods
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This type of research is retrospective analytic
study. The samples used were all patients with a
diagnosis of hypospadias who were treated at Dr.
Saiful Anwar Malang. The inclusion criteria in this
study were all patients who underwent hypospadias
surgery and the exclusion criteria in this study were
patients with incomplete demographic data and
surgery reports.

Retrieval of data obtained from patient medical
records at RSUD Dr. Saiful Anwar Malang and
from the medical records of Urology Malang from
January 2015 - June 2019. Data recording was in
the form of patient identity consisting of name, age,
location of the external urethral meatus, degree of
chordee, previous surgery history, presence or
absence of UTI, operation technique, type of urine
diversion and complications.

After the data is collected, it will be processed
and analyzed descriptively. In addition, statistical
analysis was also carried out between
complications and age at the time of surgery,
location of the external urethral meatus, degree of
chordee, previous surgery history, type of urinary
diversion, presence of UTI, how many stages of
surgery were performed and the surgical technique
used at each stage were performed using tests.
chi-square. All data were analyzed using SPSS
version 25 and p <0.05 was significant.

Results

Patient characteristics can be seen in Table 1.
Hypospadias patients who underwent surgery were
78 patients. The mean patient age was 9.96 years
SD + 6.959. The age of hypospadias surgery was
obtained. From the research data, the youngest age
was 1 year and the oldest was 38 years. Most of the
ages were 11-18 years old with 28 patients. The
location of the external urethral meatus was mostly
found proximal to the penis of 40 patients. In this
study, 44 patients were accompanied by mild
chordee. A total of 10 patients had previously
undergone hypospadias surgery. From the urine
culture results, it was found that 16 patients
suffered from significant urinary tract infections but
had no symptoms. From the data obtained, 60
patients were inserted urethral catheter placement
after hypospadias surgery.

In 1 stage hypospadias surgery complications
occurred in 10 patients, while in 2 stage
hypospadias surgery complications occurred in 6
patients.

Complications that occurred in 1 stage
hypospadias surgery with TIP Urethroplasty
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technique were urethrocutan fistule in 9 patients
and chordee in 1 patient. Meanwhile, the onlay
island flap technique did not show any
complications. In 2 stage hypospadias surgery with
Dorsal Onlay Preputial Graft technique followed by
TIP Urethroplasty, 3 patients obtained urethrocutan
fistule. For the Buccal Mucosa Graft (BMG)
Urethroplasty ~ technique  followed by TIP
Urethroplasty, 1 patient obtained graft shrinkage.
Whereas in the technique Johansen I Procedure
followed by TIP Urethroplasty, 2 patients obtained
scrotal abscess (Table 2).

Table 1. Patients characteristic

Characteristic Total Y
Age

< 5 years 24 30,7%
6— 10 years 21 27%
11 =19 years 28 35,8%
= 20 years 5 6,5%

Site of hypospadia

Distal 15 19,2%
Middle 23 29,5%
Proksimal 40 51,3%
Chordee

Without chordee 9 11,5%
Mild chordee 44 56.4%
Severe chordee 25 32,1%

History of Surgery

Yes 10 12,8%
No 68 87,2%
UTI

Yes 16 20,5%
No 62 79,5%

Urinary diversion

Urethral catheter 60 76,9%
Cystostomy 17 21,8%
Both of them 1 1,3%

Stage of surgery

1 stage 34 43,6%
2 stage 44 56,4%
One stage technique

TIP Urethroplasty 30 88,2%
Onlay Island Flap 4 11,8%
Two stage technigque

Dorsal onlay preputial graft followed TIP 35 79,5%
Urethroplasty

BMG Urethroplasty followed TIP Urethroplasty 2 4,5%

Johansen I Procedure followed TIP 7 16%

Urethroplasty

Complication

Yes 16 20,5%
No 62 79.5%
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Table 2. Complications after different types of
hypospadias repair

Complication Taotal Yo

No. of
Type of operation Urethrocutan Serotal Graft
patient Chordee
fistule Abscess  shrinkage

1 Stage

TIP Urethroplasty 30 9 1 - - 10 33%
Onlay Island Flap 4 - - - 0 5 0%
2 Stage

Dorsal Onlay 35 3 - - - 3 84
Preputial Graft

followed TIP

Urethroplasty

BMG Urethroplasty 2 - - - 1 1 50%

followed TIP

Procedure followed

TIP Urethroplasty

For the management of complications in
patients who underwent 1 stage hypospadias
surgery was fistule repair in 9 patients with
urethrocutan fistule and the Nesbit procedure in 1
patient with residual chordee.

Whereas in patients who underwent 2 stage
hypospadias surgery were fistule repair in 3 patients
with urethrocutan fistules, abscess drainage incision
in 2 patients with scrotal abscess and BMG
urethroplasty in 1 patient with graft shrinkage
complication. (Table 3)

From the analysis of the relationship between
age at surgery and the occurrence of complications,
it was found that there was a significant
relationship with a P value = 0.004 and the odds
ratio was 13.3x higher with age. The location of
external urethral meatus had a significant
relationship with the occurrence of complications
(P = 0.033) and the odds ratio was 4.5x higher at
the external urethral meatus location which was
located at the proximal point. The degree of
chordee did not have a significant relationship with
the occurrence of postoperative complications (P =
0.352 and P = 0.589). Complications also did not
have a significant relationship with the presence or
absence of previous surgery history which was
feared to be one of the complications with P value
=0.102. (Table 4)

Meanwhile, the urine diversion selected after
hypospadias surgery had a significant association
with the occurrence of complications (P = 0.049)
and the odd ratio was 6x higher with the use of
urethral catheter. For the presence of UTI, there
was a significant relationship with the incidence of
complications (P = 0.000) and an odd ratio of 21x
in patients who had a UTI. Meanwhile, the stage of
the operation performed and the techniques used
both at stage 1 and stage were not significantly
associated with postoperative complications (Table
4).
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Table 3. Management of complication

Complication Total Management

1 Stage

Urethrocutan fistule 9 Fistula repair

Chordee 1 Nesbit Procedure

2 Stage

Urethrocutan fistule 3 Fistula repair

Scrotal abscess 2 Abscess drainage

Graft Shrinkage 1 BMG Urethroplasty
Discussion

Age at surgery was mostly in adolescents 11-18
years with a total of 28 patients, then followed by a
pre-school age of £ 5 years as many as 24 patients
and children aged 6-10 years with 21 patients. From
the data obtained, it turned out that there were 5
patients who underwent surgery at the age of 20
years. It was also reported from the Viseshsindh
study in 2014, the most age at hypospadias surgery
was > 2 years with 35 patients, 2-4 years with 28
patients,> 4 years with 15 patients and < 1 year
with 2 patients [5]. Meanwhile, according to a
report from Sarhan in 2010, the most age at
hypospadias surgery was 2 years with 415 patients
being inversely proportional to age < 2 years which
only 85 patients [6]. Based on the 2020 EAU
guideline on hypospadias, the appropriate age for
surgery is 6-24 months [7]. Meanwhile, in this
study there were still many patients who underwent
surgery at 2 years of age.

Table 4. Results analysis of variable affecting
surgery results

Factors P-Value Odd Ratio
Age 0,004 13,296
Site of hypospadia 0,033 4,532
Chordee 0,589 E
History of surgery 0,102 -
Urinary diversion 0,049 6,039
UTI 0,000 21,764
Stage of surgery 0,252 -
Single Stage technique 0,201 -
Two Stage technique 0,212 -

The location of the external urethral meatus in
patients was mostly found at the proximal to the
penis as many as 40 patients. Based on research
from Chung in 2012, it was found that the most
external urethral meatus locations were in the distal
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penis, namely 184 different patients with this study
[8]. Just like Chung et al.'s study, Sarhan et al also
found that the most MUE locations were in the
distal penis, namely 371 patients [6]. In contrast to
the study of Chung et al and Sarhan et al., in the
study of Viseshsindh 47 hypospadias patients with
MUE locations were proximal, 18 patients were
located in the middle and 15 patients were located
distally [5]. In this study, 44 patients were
accompanied by mild chordee, 25 patients with
severe chordee and 9 patients without the presence
of chordee. Sarhan et al. reported that there were 98
patients with hypospadias accompanied by chordee
and 402 patients without chordee [6]. Based on a
study by Germiyanoglu et al., there were 25
patients with hypospadias who were accompanied
by chordee and 94 patients without chordee [9].

Ten patients had previously undergone
hypospadias surgery. Reported from the study of
Sarhan et al, 439 patients had never undergone
hypospadias surgery and 61 had previously
undergone surgery [6]. From this study, 16 patients
suffered from significant urinary tract infections
from urine culture but did not have any symptoms.
From a study conducted by Feng et al, it was found
that there were 13 signs of infection in hypospadias
patients [10].

Urinary diversions are widely used in the repair
of the hypospadias. Diversions are used to drain the
newly formed urethra, decrease tissue reactions,
and increase the success rate. From the data in this
study, the selection of urinary diversion after
hypospadias surgery found that 60 patients had
urethral catheter insertion, 17 patients had
cystostomy and only 1 patient had urethral catheter
insertion and cystostomy. Based on a study by
Germiyanoglu et al, 41 patients were only inserted
a urethral catheter after hypospadias surgery and 35
patients had urethral catheter insertion and
cystostomy using cystofix [9].

Hypospadias surgery can be performed as an
either single or multi stage procedure with much
debate regarding operation for repair. Generally, the
factors affecting the choice of surgical technique
are meatal location, the presence or absence of
chordee and distal urethral hypoplasia, glans
configuration, and the surgeon's experience. In this
series, single stage repair was performed whenever
plate preservation was possible wusing TIP
urethroplasty or onlay island flap urethroplasty,
while two stage repair was preferred when plate
transection was necessary. In this study, the number
of patients who underwent single stage and multi
stage surgery was not much different in this study.
The technique most often used in 1 stage surgery is
TIP urethroplasty and in 2 stage surgery is Dorsal
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onlay preputial graft followed by TIP
Urethroplasty. In the research conducted by Moursy
from June 2004 to January 2008, 155 patients
underwent single stage hypospadias surgery and 41
patients underwent two stage hypospadias surgery.
The first stage hypospadias technique used was TIP
Urethroplasty in 96 patients and Onlay Island Flap
in 57 patients but for the technique used in 41
patients who underwent second stage hypospadias
surgery it was not further explained what technique
was used [11]. In a study by Khan et al. from
January 2007 to December 2011, 102 patients
underwent single stage hypospadias surgery and
326 patients used two stage hypospadias surgery.
The technique used in stage single hypospadias was
TIP urethroplasty in 89 patients, Mathieu's repair in
2 patients and MAGPI in 11 patients. For the two
stage hypospadias technique entirely using the
Bracka technique in 326 patients [12].

The most common complication is a
urethrocutan fistula.The incidence of
urethrocutaneous fistula after hypospadias repair
ranges from 6.20 to 38.8%, mostly during 10-20%
[13]. In this study, urethorcutan fistules occurred in
9 patients with single stage surgery and 3 patients
with two stage surgery. In a study conducted by
Moursy, the TIP urethroplasty technique resulted in
complications in 13 patients out of a total of 96
patients. The complications that occurred were
urethorcutan fistule in 8 patients, attachment of
penile gland in 2 patients and meatal stenosis in 3
patients.

Whereas in the onlay island flap technique,
complications were obtained as many as 8 patients
from a total of 57 patients. The complications that
occurred were urethorcutan fistules in 4 patients,
broken sutures in 2 patients, attachment of the
penile gland in 1 patient and meatal stenosis in 1
patient [11]. Based on research conducted by
Chung et al, which was conducted to assess the risk
factors for urethrocutan fistules after hypospadias
surgery, there were a total of 26 patients using the
TIP urethroplasty technique while using the onlay
island flap technique, 16 patients were found [8].

From the analysis of the relationship of age
during surgery with complications found a
significant relationship with P = 0.004 and odds
ratios with higher 13,3x with age. In a study
conducted by Sarhan et al, there was no significant
relationship between age at surgery and the
outcome of surgery (P = 0.058) [6]. From the data
in Viseshsindh's study, there was no significant
relationship between age at surgery and the
occurrence of complications with a P value of =
0.903.5 Based on EAU guidelines, the optimal age
for surgery is 6-24 months. At that age, external
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genital development has also been optimal and
makes it easier to perform hypospadias surgery. In
terms of ease of management post surgery is also
more controlled at that age. At the advanced age
(3-6 years), there are differences in the aesthetic
appearance of the penis, causing the patient to be
less satisfied after surgery. In adolescence, there are
problems with wound healing and the ability to get
an erection due to secondary sexual development
which can affect the outcome of surgery and lead to
complications [7].

Meanwhile, the urine diversion selected after
hypospadias surgery had a significant association
with the occurrence of complications (P = 0.049)
and the odd ratio was 6x higher with urethral
catheter use. In a study conducted by Gemiryanoglu
et al, there was no significant relationship between
the choice of wurinary diversion type after
hypospadias surgery [9]. From the study of Radwan
et al, the use of suprapubic or cystostomy catheters
as well as the wuse of wurethral -catheters
simultaneously can increase the success rate of
hypospadias surgery and reduce the rate of
postoperative complications [14].

Urinary diversions are used to drain the newly
formed urethra, decrease tissue reactions, and
increase the success rate [13]. For better selection
of urine diversion, it is necessary to conduct more
in-depth studies on which types can increase the
risk of developing UTI during the wound healing
process. The location of external urethral meatus
had a significant relationship with the occurrence of
complications (P = 0.033) and the odds ratio was
4.5x higher at the external urethral meatus location
which was located at the proximal point. In a study
conducted by Sarhan et al., the location of MUE
was also associated with complications. The more
proximal the hypospadias type will increase the
incidence of complications [6]. Based on data from
Viseshsindh's study, it was found that the likelihood
of complications after hypospadias surgery would
increase at the external urethral meatus location
which is located proximal to the penis [5]. In
general, the risk of developing complications
increases with the severity of the hypospadias. The
presence of a narrow and shallow urethral plate has
also been associated with an increased risk of
complications, although this finding has not been
confirmed in subsequent studies [6]. Moreover, the
assessment of urethral plate characteristics seems to
be somewhat subjective, with wide interobserver
variability [15]. It is worth noting that some
anatomical characteristics such as the presence of a
short penis, which is relatively common in patients
with  proximal  hypospadias can  cause
dissatisfaction in the absence of complications. It
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can be very difficult to assess the effect of these
characteristics on the success of repair [16].

Conclusion

The success of hypospadias surgery was
influenced by age at surgery, location of MUE,
presence of UTI and also the choice of
postoperative urinary diversion type. It is necessary
to do further research to assess other factors that
also affect the success rate of hypospadias surgery
with a larger sample and can also lead to
postoperative complications. In addition, it is also
necessary to conduct research regarding the quality
of life after hypospadias surgery.
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