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Abstract Objective: Hypospadias is a common congenital problem among male newborns.
Both rapid absorbable sutures (polyglactin, Vicryl) and delayed absorbable sutures (polydiox-
anone, PDO) are used in hypospadias repair based on the surgeon’s preference. This study was
conducted to compare post-urethroplasty complication rates in pediatric patients with hypo-
spadias using Vicryl or PDO sutures.
Methods: This is a retrospective study which was designed and performed on 583 children aged
1e7 years old who had undergone hypospadias repair from January 2012 to December 2018.
Required data were obtained from the patients’ medical records.
Results: Overall, post-surgical complications were observed in 60 (10.3%) patients comprising
urethro-cutaneous fistula (nZ39, 6.7%), meatal stenosis (nZ10, 1.7%), urethral stricture (nZ7,
1.2%), and glans dehiscence (nZ4, 0.7%). The mean age of the children with complications was
3.0�1.3 years. According to Kaplan-Meier estimate, the interval between surgery and development
of complications was significantly shorter in the Vicryl group (pZ0.037). Overall, complications
were more prevalent in Vicryl suture than PDO suture (15.1% vs. 5.3%, p<0.001). Regression model
revealed that in comparison to the distal type, proximal hypospadias (odds ratio [OR]:103.9, 95%
confidence interval [CI]: 32.2e334.9, p<0.001) and mid-shaft hypospadias (OR: 82.9, 95% CI: 25.9
e264.6, p<0.001) while using Vicryl suture instead of PDO suture (OR: 62.4, 95% CI: 21.2e183.8,
p<0.001) increased the odds of developing post-urethroplasty complications.
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Conclusion: We suggest PDO suture in the repair of hypospadias due to its lower complication
rate, especially in cases of proximal and mid-shaft hypospadias which can get more compli-
cated than the distal type.
ª 2022 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Hypospadias is a congenital abnormality with the ventral
location of the urethral meatus. It occurs roughly in 1/250
male newborns; however, its incidence seems to be
increasing [1,2]. The types of this disease are classified as
follows: Anterior (glanular and subcoronal), middle (distal
penile, midshaft, and proximal penile), and posterior
(penoscrotal, scrotal, and perineal) [1].

More than 300 techniques of surgical repair of hypospadias
have been introduced in the literature [2]. The classification
of surgical techniques is based on advancement techniques,
tabularization techniques, and application of grafts or flaps.
The factors that determine the success of urethroplasty
include the age of repair, type of hypospadias, the intricacy of
surgical technique, surgeon’s experience, and healing capa-
bility of the urethral tissue [3]. The suture material in hypo-
spadias repair should be absorbable with optimal tensile
resistance during the healing process. Based on the surgeon’s
preference, rapid or delayed absorbable suturesmay beused.

Some authors indicated that the development of compli-
cations, such as fistula, may be reduced by using delayed
absorbable suture like polydioxanone (PDO) [4]; however,
some surgeons suggested that delayed absorbable sutures
might cause urethral stricture due to long-time tissue irrita-
tion [5]. Many studies investigated and compared different
suture materials, and it was found to be a subject of contro-
versy in many articles [6e10]. Vicryl is a multifilament suture
material with a 2-week half-life, and PDO is an absorbable
suture with a 6-week half-life which is made of synthetic
substance. Both have stronger tensile strength than the sur-
gical chromic gut suture [11,12]. This study was designed and
performed to compare post-urethroplasty complication rates
in children with hypospadias using Vicryl or PDO sutures.

2. Patients and methods

In this retrospective study, surgical data of 583 children
aged 1e7 years old who had undergone primary hypospa-
dias repair from January 2012 to December 2018 in two
referral hospitals affiliated to Shiraz University of Medical
Sciences, Shiraz, Iran, were investigated. Demographic and
surgical data were gathered from the patients’ medical
records. Complications included urethro-cutaneous fistula,
meatal stenosis, urethral stricture, and glans dehiscence.

Hypospadias was classified based on the urethral meatus
location in the distal, mid-shaft, and proximal sections. All
patients had been operated by one expert surgeon using the
tubularized incised plate (TIP) technique. Dartos flap in the
distal and mid-shaft hypospadias and tunica vaginalis flap in
the proximal hypospadias were harvested and flipped over
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the neourethra during the TIP method. A 6 Fr urethral
catheter was inserted and kept 5e7 days in distal and mid-
shaft hypospadias and 10e14 days in proximal hypospadias
postoperatively. All patients were individually evaluated at
time-table intervals (1 week, 1 month, 6 months, and 2
years postoperatively) in the clinic. The suture material
was Vicryl (polyglactin 910) or PDO. From January 2012 to
November 2015, we performed urethroplasty procedures
using Vicryl, while from December 2015 to December 2018
we have switched the suture to PDO. Vicryl suture was used
in 298 (51.1%) patients including 227 distal, 70 mid-shaft,
and 30 proximal hypospadias. In addition, PDO suture was
applied in 285 (48.9%) patients including 185 distal, 55 mid-
shaft, and 51 proximal hypospadias.

Exclusion criteria were recurrent fistula, recurrent
hypospadias, two-staged hypospadias, and hypospadias
with more than 30� chordee.

Informed consents were obtained from all the children’s
guardians. The protocol of the study was approved by the
ethics committee of Shiraz University of Medical Sciences
(IR.SUMS.MED.REC.1398.260). The authors have obtained the
permission of using the data for this study from Shiraz Uni-
versity of Medical Sciences. Descriptive data were presented
as mean � standard deviation, frequency, and percentage.
Chi-square test and independent sample t-test were used for
bivariate analysis. A logistic regression model was applied to
assess the independent association of developing complica-
tions as a dependent variable, and hypospadias type and
suture type are independent factors. Kaplan-Meier estimator
and log-rank test were used to analyze time to develop post-
urethroplasty complication. The adjusted odds ratio (OR)
and its 95% confidence interval (CI) were estimated. A p-
value of less than 0.05 was considered statistically signifi-
cant. IBM SPSS Statistics for Windows, Version 26.0 (IBM
Corporation, Armonk, New York, USA) was used for analyses.
3. Results

Overall, post-surgical complications were observed in 60
(10.3%) patients including urethro-cutaneous fistula (nZ39,
6.7%), meatal stenosis (nZ10, 1.7%), urethral stricture
(nZ7, 1.2%), and glans dehiscence (nZ4, 0.7%). The mean
age of the children was 3.0�1.3 years in the complicated
group compared to 3.1�1.2 years in the uncomplicated
group (pZ0.243).

The frequencies of complications based on the hypo-
spadias type and suture type are presented in Table 1. The
complication rates were significantly higher in the proximal
(26.2%) and mid-shaft hypospadias (17.6%) in comparison
with the distal type (4.3%) (p<0.001). Moreover, the
complication rate was significantly higher in Vicryl suture
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Table 1 Comparison of the frequencies of post-
hypospadias repair complications based on hypospadias
type and suture type.

Parameter Complication, n (%) p-Value

Hypospadias type <0.001
Distal (nZ374) 16 (4.3)
Mid-shaft (nZ125) 22 (17.6)
Proximal (nZ84) 22 (26.2)

Suture type <0.001
Vicryl (nZ298) 45 (15.1)
PDO (nZ285) 15 (5.3)

PDO, polydioxanone.

Table 2 Comparison of post-surgical complication rates
between Vicryl and PDO sutures in children with hypospa-
dias repair.

Complication Vicryl, n (%) PDO, n (%) p-Valuea

Urethro-cutaneous
fistula

27 (9.1) 12 (4.2) 0.460

Glans dehiscence 4 (1.3) 0 (0)
Meatal stenosis 8 (2.7) 2 (0.7)
Urethral stricture 6 (2.0) 1 (0.4)

PDO, polydioxanone.
a Suture types and complications have been compared as two

independent qualitative variables.

Figure 1 Kaplan-Meier survival plot showing time to develop
post-surgical complications in the Vicryl and PDO groups. PDO,
polydioxanone.

Table 3 Results of binary logistic regression.a

Parameter Regression coefficient Standard e

Intercept �6.883 0.6043
Hypospadias type (distal as reference)
Proximal 4.644 0.5971
Mid-shaft 4.418 0.5921

Suture type (PDO as reference)
Vicryl 4.135 0.5507

PDO, polydioxanone; CI, confidence interval; OR, odds ratio.
a Developing complication was regarded as the dependent variable
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than PDO suture (15.1% vs. 5.3%, p<0.001). The frequency
of complications was higher in the Vicryl group compared to
the PDO group; however, the difference was not statisti-
cally significant, possibly due to the small numbers in sub-
groups (pZ0.460) (Table 2).

In addition, the interval between surgery and develop-
ment of complications was significantly shorter in the Vicryl
group (1.63�1.27 years vs. 2.56�1.32, p<0.018). This
finding was also confirmed by Kaplan-Meier model
(pZ0.037) (Fig. 1). According to the multivariable analyses,
hypospadias type and suture type were independently
associated with developing complications (Table 3).

4. Discussion

Post-urethroplasty complications in children with hypospa-
dias are an important issue that happens inevitably regard-
less of the surgeon’s expertise. Over the last three decades,
many operational techniques have been introduced to
improve the outcomes and decrease the complications of the
surgery. In addition to the surgical method, many factors
have been reported which can influence the result of the
repair. These factors include the age, severity of the disease,
surgeon’s expertise, hypospadias type, and suturematerials.

Of all participants, 10.3% had postoperative complica-
tions in our study which was lower than the previous reports
[13,14]. The mean interval between hypospadias repair and
complication development was 1.63�1.27 years in the Vicryl
group and 2.56�1.32 years in the PDO group. Snodgrass
et al. [15] reported that the majority of the complications
were apparent at the first post-urethroplasty visit or within
the first year following TIP hypospadias repair. Despite the
surgeon’s advice, some patients referred with delay to the
clinic postoperatively. This could justify the interval dif-
ference in the Snodgrass and colleaguesʼ study [15].

In this study, we found that proximal and mid-shaft
hypospadias increased the odds of developing post-
urethroplasty complications. A previous study done by
Chung et al. [16] reported that more proximal hypospadias
was a risk factor for the development of urethro-cutaneous
fistula after hypospadias repair. In addition, Pfistermuller
et al. [17] showed a higher complications rate in primary
proximal hypospadias repair using the TIP technique in their
meta-analysis. Moreover, in two other studies, the proximal
type has been cited as a risk factor for repair failure
[18,19]. The smallness of the glans, the lesser penile skin
shaft, and the severity of chordee account for the increase
in the complication rates of hypospadias repair in more
rror p-Value OR 95% CI of OR

<0.001 0.001 0.000e0.003

<0.001 103.9 32.2e334.9
<0.001 82.9 25.9e264.6

<0.001 62.4 21.2e183.8

.
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proximal types than the distal ones. All the aforementioned
points can jeopardize the outcome of the surgery.

Suture composition is an important factor in the
outcome of the hypospadias repair. Based on the surgeon’s
preference, any kind of absorbable suture with enough
tensile strength can be used for hypospadias repair. Ure-
thral stricture, meatal stenosis, urethro-cutaneous fistula,
and glans dehiscence were more prevalent in the Vicryl
group; however, the differences were not statistically sig-
nificant. In contrast to our result, Cimador et al. [20] and
Chung et al. [16] stated that suture material did not affect
the outcome of hypospadias repair.

DiSandro and Palmer [5] compared rapidly absorbable
sutures with PDO suture and showed a higher incidence rate
of urethral stricture in the latter group. However, they did
not find any significant difference in postoperative fistula
formations based on the suture material [5]. In their study,
different surgical methods were used, while we used the
same surgical method for all patients. This may be the
reason for the discrepancy.

Another study performed by Guarino et al. [21] revealed
no association between the suture material and develop-
ment of post-urethroplasty fistula, wound dehiscence, and
infection in children with distal hypospadias. The reason for
the difference may be that they only investigated the pa-
tients with distal hypospadias which is known for the least
post-operative complication formation of another hypo-
spadias type.

Shirazi et al. [22] investigated the outcome of hypo-
spadias repair based on the suture materials in a study
conducted on animals. They found better outcomes in the
Monocryl and PDO groups. A higher percentage of vessel
density and a higher volume of the urethral lumen in the
PDO group may explain lower complications in their study.
This is in line with results of the present study. The nature
of PDO suture which is a long-term absorbable suture with a
less inflammatory response in comparison to the Vicryl su-
ture can explain this significant difference.

Similar to the result of the present study, Ulman et al. [4]
reported that using Vicryl suture caused more urethro-
cutaneous fistula in children who had undergone perimeatal-
based flap urethroplasty (Mathieu procedure) for distal
hypospadias than PDO suture (16.0% vs. 4.9%, p<0.001).

There are two limitations in our study. This study is a one
center case-control study, and we believe that multicenter
studies might be more conclusive. In addition, regarding
the method, we suggest randomized control trial studies
with enough sample size.

5. Conclusion

We suggest PDO suture in the repair of hypospadias due to
lower complication rate, especially in the cases of proximal
and mid-shaft hypospadias repair; however, multicenter
randomized control trial studies with enough sample size
are necessary to support our results.
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