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ABSTRACT
Introduction: Transverse preputial island flap urethroplasty (TPIFU) is one of the most
frequently performed technique for single-stage repair in proximal hypospadias. It was
reported that the subepithelial urethroplasty would obviously decrease urethrocutaneous
fistula (UF) complication after proximal TIP. But in the process of TPIFU, it had not been
reported yet.
Objective: We reviewed our experience to evaluate and compare the effect of continuous
eversion suture (CES) versus continuous inversion subepithelial suture (CIS) on complication
rates in the TPIFU.
Material and methods: A retrospective review of all patients operated with CES and CIS in
our institution between January 2017 and Jun 2017 was performed.
Results: A total of 161 patients were enrolled in the research. Patients were followed up for
12~17 months. Total success rate was 73.9% (119/161). No statistically difference was found
between the two groups with regard to age of patients (P=0.097), catheter size (P=0.52),
time of catheterization (P=0.47), length of neourethra (P=0.20), non-urethral comorbidity
(P=0.44) and post-operative infection (P=1.0). The overall postoperative complications had
no statistically difference between the two groups (P=0.067). There were no statistically
significant differences in the incidence of urethra-cutaneous fistula (UF) (OR=0.07, 95%
CI: -0.24~0.037, P=0.22), urethral diverticulum (UD) (OR=0.026, 95% CI: -0.16~-0.056,
P=0.323), urethral stricture (US) (OR=0.081, 95% CI: -0.15~0.15, P=1.0) and breakdown of
urethral repair (BU) (OR=0.02, 95% CI: -0.118~-0.044, P=1.0).
Discussion: The comparison of two group’s postoperative complications was feasible
because there were no statistically differences among perioperative variables. It seemed as
if continuous inversion subepithelial suture would promote healing. However, it indicated
that the overall success rate and the incidences of UF, UD, US and BU complications had no
statistically difference between groups. It might be accounted for the subtle differences of
techniques changing the process of establishing prime and side branches vascularization.
Conclusions: The CIS technique had no significantly different effect on the four complications
rates when compared with CES in TPIFU. Thus, CES and CIS could be randomly adopted in
TPIFU as personal preference.
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INTRODUCTION
Proximal hypospadias remains one of the
most challenging conditions for surgical correction and transverse preputial island flap urethroplasty (TPIFU) is one of the most frequently performed technique for single-stage repair (1, 2). But
urethra-cutaneous fistula (UF), urethral diverticulum (UD), urethral stricture (US) and breakdown
of urethral repair (BU) are the most common postoperative complications and the complication rates range from 14.6% to 37.9% (2). Many minimal
modifications of TPIFU were invented to decrease
the complications (3-5). However, the exact roles
of these modifications in the successful outcome
of hypospadias repair are yet to be determined. It
was reported that the subepithelial urethroplasty
would obviously decrease UF complication after
proximal TIP (6), but in the process of TPIFU, whether it is effective to decrease surgical complications had not been reported before. In order to
identify a better method, we reviewed our experience to evaluate and compare the effect of continuous eversion suture (CES) versus continuous
inversion subepithelial suture (CIS) on complication rates in TPIFU.
MATERIALS AND METHODS
Patients primarily submitted to TPIFU in
our department between January 1, 2017 and Jun
1, 2017 were retrospectively reviewed. Hypospadias performed by other techniques, preoperative testosterone injections and coverage of tunica
vaginalis were all excluded. There was only one
surgeon performing CIS, and others did CES in our
hospital. All the patients were treated with standard TPIFU technique: A circumferential incision
was made proximal to the corona and reached the
depth of Buck’s fascia. The dorsal skin was degloved toward the proximal penis. The urethral plate was transected to correct accompanying chordee completely, while if not, dorsal plication was
performed. The meatus was dropped back to the
proximal penis or the penoscrotal junction. The
distance between the retracted meatus and the
glans tip was measured to confirm the expected
length of the neourethra. The rectangular flap was

outlined at the inner aspect of the dorsal prepuce
according to the length of the defect. The outlined
foreskin was incised and rolled into a tube over a
catheter and sutured with 6-0 absorbed PDS. The
size of the catheter was chosen depended on the
diameter of the patient’s urethra and ranged between 6-Fr and 8-Fr. The tubularized neourethra
was transposed ventrally through the glans channel and anastomosed with the native urethra with
CIS or CES (according with the assigned group).
The glans was incised deeply, the neourethra was
placed and the new meatus was sutured on the top
of the glans. The relaxed vascularized and de-epithelialized tissue was dissected to cover the neourethra. Finally, the foreskin was sutured together
to cover all the penis.
We divided the patients into two groups
according to the suture methods of the tubularized
neourethra (continuous eversion suture group, Figure-1; group continuous inversion subepithelial
suture group, Figure-2). All the urethral catheter
used for drainage was kept for 2~6 weeks postoperatively to prevent stenosis. Venous antibiotics were applied for 3 to 5 days, oral antibiotics
were continuously applied 1 week afterwards.
Perioperative variables including the age of patients, catheter size, time of catheterization, length of neourethra, non-urethral comorbidity (yes or
no) and postoperative infection (yes or no) were
analyzed. The patients were followed-up for at least 6 months and postoperative complications of
UF, UD, US and BU were recorded and analyzed.
Surgical success was defined as no occurrence
of these complications. The comparison between
groups were analyzed using Chi-squared test and
t test. All statistical calculations were performed
by using SPSS 19.0. All tests were two-sided and
P values <0.05 were considered significant. The
research protocol was reviewed and approved by
the Institutional Ethics Committee.
RESULTS
One hundred and seventy-five cases of
proximal hypospadias operated with TPIFU were
identified, fourteen were excluded as not meeting
the screening criteria or lost to follow-up. Since
there were several surgeons performing CES but
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only one surgeon CIS, the number between two
groups were quite imbalanced. Finally, 161 patients were included and divided into two groups:
Figure 1 - The tubularized neourethra was formed with
continuous eversion suture and the anastomosing surface
was rough.

Figure 2 - The tubularized neourethra was formed
with continuous inversion subepithelial suture and the
anastomosing surface was smooth.

116 in CES group and 45 in CIS group. Age ranged from 1.17 to 15.5 years, with a mean of 5.8
and 5.1 years, respectively. Patients were followed
for 12~17 months (mean 13.7 months). The total success rate was 73.9% (119/161). The success
rate of CES group was 69.8% (81/116), and CIS
group 84.4% (38/45). Non-urethral comorbidity
were hernia, cryptorchid, hydrocele, penile-scrotal
transposition and cardiac anomalies.
In univariable analysis, no statistically differences were found between the two groups with
regard to the age of patients (P=0.097), catheter
size (P=0.52), time of catheterization (P=0.47),
length of neourethra (P=0.20), non-urethral comorbidity (P=0.44), and postoperative infection
(P=1.0). There were no statistically differences
among perioperative variables, so the imbalanced
numbers between the two groups had little effect
on the following results. Chi-squared test was used
to compare the incidences of postoperative complications between the two groups. The overall
postoperative complications had no statistical difference between the two groups (P=0.067). There
were no statistically significant differences in the
incidence of UF (OR=0.07, 95% CI: -0.24~0.037,
P=0.22), UD (OR=0.026, 95% CI: -0.16~-0.056,
P=0.323), US (OR=0.081, 95% CI: -0.15~0.15,
P=1.0) and BU (OR=0.02, 95% CI: -0.118~-0.044,
P=1.0). All the data and results of statistical analysis are shown in Tables 1 and 2.
DISCUSSION
The TPIFU was first described by Duckett
in 1980 (7), it has been proven to be an efficient
one-stage urethroplasty to correct proximal and
severe chordee hypospadias (8). Although surgeons had been making various efforts or modifications to optimize the procedure, there are still
certain complications and the best options for
less complications are still debated. The purpose
of all the minimal modifications was to provide a
tension-free, well-vascularized tubularized neourethra and improve postoperative wound healing
(2). The existing modifications were only designed
to improve external condition, such as soft tissue
interposition, removal, increase length and width
of rectangular flap and in situ tubularization of
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Table 1 - Characteristics of the CES and CIS groups and P values between them.
Risk factors
Age

Range

CES

CIS

P

1.17y~15.5y

5.87±3.28

5.13±3.03

0.097

6F

24

11

8F

92

34

2~6 w

4.15 ±0.91

3.74±0.63

0.47

1.5~8cm

3.73±1.34

3.92±1.13

0.20

No

102

37

Yes

14

8

No

81

38

Yes

35

7

UF

21

4

UD

5

0

US

8

3

BU

1

0

No

106

41

Yes

10

4

Catheter size
Time of catheterization
Length of neourethra
Non-urethral comorbidity

Complications

The four complications

Infection

0.52

0.44

0.067

0.55

1.0

CES = continuous eversion suture; CIS = continuous inversion subepithelial; UF = cutaneous fistula; UD = urethral diverticulum; US = urethral stricture and BU
= breakdown of urethral repair

Table 2 - Chi-squared test among complications.
Complication

CES

CIS

No

95

41

Yes

21

4

No

111

45

Yes

5

0

No

108

42

Yes

8

3

No

114

45

Yes

2

0

P

OR

95% CI

0.22

0.07

-0.24~0.037

0.323

0.026

-0.16~-0.056

1.0

0.081

-0.15~0.15

1.0

0.02

-0.118~-0.044

UF

UD

US

BU

CES = continuous eversion suture; CIS = continuous inversion subepithelial; UF = cutaneous fistula; UD = urethral diverticulum; US = urethral stricture and BU
= breakdown of urethral repair
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the transverse preputial island flap (3, 9). Previous
studies only mentioned that a well-vascularized
neourethra and preputial flaps used for repair
were exceptionally important for a successful outcome (10), but neglected how to improve intrinsic element of neourethra. We derived CIS from
gastrointestinal anastomosis and hypospadias TIP
technique which was reported to be easier to heal
than other techniques (6, 11). In this study, we
described the minimal modified repair of CIS with
tubularized neourethra and compared it with CES.
UF can occur inside the neourethra or at
its junction to the native urethra in TPIFU. There were various causes of failure, such as overlapping sutures, distal obstruction, ischemia tissue and single-layer coverage (12). Snodgrass
reported that subepithelial urethroplasty would
obviously decrease UF complication after proximal TIP, but he did not explain the reason (6).
For the TPIFU, the comparison between CES and
CIS had not been reported before. In our study,
we adopted the CIS technique in neourethra and
compared them with CES. The success rate of CES
group was 69.8%, and CIS 84.4%. In spite of wide
discrepancy in the patient’s number of the two
groups (116: 45), there were no statistical differences among perioperative variables. It demonstrated that the comparison of two group’s postoperative complications was feasible and could not
be influenced by these variables. By comparing
the two groups, we found that the overall success
rate and the incidences of the four complications
had no statistical difference.
How to explain this pathophysiology?
The answer should be seek for in wound healing
process. Wounds normally heal in an orderly and
efficient manner characterized by overlapping
phases that include inflammation, epithelialization, fibroplasia, and maturation (13). The surface of the incision abutted closer in the CIS, while
the epithelium abutted closer in the CES. The basal cell proliferation and epithelial cell migration
occurring in the sutured margin might be slower
within the latter suture. After being anastomosed
with the native urethra and glans, the neourethra
would touch the anastomosing surface to the cavernosa ventrally. The external anastomosing surface was much smoother with CIS as shown in Fi-

gure-2. So, they could abut together more tightly.
As described above, it seemed like that continuous
inversion subepithelial suture was easier to heal.
But the UF and BU incidences had no difference
between the two groups, it might be accounted for
the subtle differences of techniques changing the
process of establishing prime and side branches
vascularization.
There were various risk factors leading to
UD and US, such as ischemia and the appearance
of neourethra (14). The neourethra’s medial surface
was rough with inversion incision as we all know
and it might affect the results. But there were still no
statistically significant differences between the two
groups. It might be accounted for long time of catheterization (2~6 weeks). Someone reported that long
time will lead to ischemia and infection (15), but
others stated that a stent did not affect postoperative
recovery (1). In our research, we did find obvious
side effects, and the total success rate was acceptable
(73.9%) as reported by other studies (6, 14).
The maneuvers of CES and CIS had no
significantly different effect on the complications
rates in TPIFU. Thus, CES and CIS could be randomly adopted in TPIFU as a personal preference.
Our study has some limitations: it had
been reported that the vascular branch in the preputial island flap was associated with results of
hypospadias repair (13). It’s a flaw that we did not
research it in our article. We did not practice routine uroflowmetry in the research. Besides, limited
number of patients and a relatively short follow-up period to observe the outcomes and complications were also limitations.
FUNDING
This study was funded by Beijing outstanding talent training scheme (2016000021469G200),
the Beijing hospital authority key medical professional development plan “yangfan” (ZYLX201709)
and the Beijing hospital authority “dengfeng” talent training plan (DFL20151102).
CONFLICT OF INTEREST

776

None declared.

IBJU | COMPARISON OF SUTURE IN HYPOSPADIAS

REFERENCES
1.

2.

3.

4.

5.

6.
7.

8.

9.

Springer A, Krois W, Horcher E. Trends in hypospadias
surgery: results of a worldwide survey. Eur Urol.
2011;60:1184-9.
Huang Y, Xie H, Lv Y, Yu L, Sun L, Li X, et al. One-stage
repair of proximal hypospadias with severe chordee by in
situ tubularization of the transverse preputial island flap. J
Pediatr Urol. 2017;13:296-299.
Seo S, Ochi T, Yazaki Y, Okawada M, Doi T, Miyano G, et
al. Soft tissue interposition is effective for protecting the
neourethra during hypospadias surgery and preventing
postoperative urethrocutaneous fistula: a single surgeon’s
experience of 243 cases. Pediatr Surg Int. 2015;31:297-303.
Chen C, Yang TQ, Chen JB, Sun N, Zhang WP. The Effect
of Staged Transverse Preputial Island Flap Urethroplasty
for Proximal Hypospadias with Severe Chordee. J Urol.
2016;196:1536-1540.
Liang WQ, Qiu YH, Ji CY, Chen YH, Zhang JQ, Yao YY,
et al. A comparative study of surgical outcomes using a
Colorado microdissection needle versus standard-size needle
electrocautery in one-stage hypospadias repair using a
transverse preputial island flap. Minerva Pediatr. 2018;70:27-34.
Snodgrass W, Bush N. TIP hypospadias repair: A pediatric
urology indicator operation. J Pediatr Urol. 2016;12:11-8.
Duckett JW Jr. Transverse preputial island flap technique
for repair of severe hypospadias. Urol Clin North Am.
1980;7:423-30.
Zheng DC, Wang H, Lu MJ, Chen Q, Chen YB, Ren XM, et
al. A comparative study of the use of a transverse preputial
island flap (the Duckett technique) to treat primary and
secondary hypospadias in older Chinese patients with severe
chordee. World J Urol. 2013;31:965-9.
Chua ME, Gnech M, Ming JM, Silangcruz JM, Sanger S,
Lopes RI, et al. Preoperative hormonal stimulation effect
on hypospadias repair complications: Meta-analysis of
observational versus randomized controlled studies. J
Pediatr Urol. 2017;13:470-480.

10. Han W, Zhang W, Sun N. Risk factors for failed
urethrocutaneous fistula repair after transverse preputial
island flap urethroplasty in pediatric hypospadias. Int
Urol Nephrol. 2018;50:191-195.
11. Phitayakorn R, Delaney CP, Reynolds HL, Champagne
BJ, Heriot AG, Neary P, et al. Standardized algorithms for
management of anastomotic leaks and related abdominal
and pelvic abscesses after colorectal surgery. World J
Surg. 2008;32:1147-56.
12. Fahmy O, Khairul-Asri MG, Schwentner C, Schubert
T, Stenzl A, Zahran MH, et al. Algorithm for Optimal
Urethral Coverage in Hypospadias and Fistula Repair: A
Systematic Review. Eur Urol. 2016;70:293-8.
13. Diegelmann RF, Evans MC. Wound healing: an overview
of acute, fibrotic and delayed healing. Front Biosci.
2004;9:283-9.
14. Huang LQ, Guo YF, Ge Z, Lu RG, Deng YJ, Ma G, et al.
A new modification of the Duckett technique for onestage repairing urethral plate transected hypospadias:
Another option for severe hypospadias? Int Urol Nephrol.
2017;49:2091-2097.
15. Lumen N, Hoebeke P, Willemsen P, De Troyer B, Pieters
R, Oosterlinck W. Etiology of urethral stricture disease in
the 21st century. J Urol. 2009;182:983-7.

777

_______________________
Correspondence address:
Yanfang Yang, MD
40 North Road, 27 District University,
Zhengzhou, 450052, China
Telephone: +86 71 6665-8007
E-mail: wei_ping_zhang@126.com

