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Abstract

Objective: Hypospadias is one of the most frequent congenital anomalies in males that affects penile development and hence
optimal urine and semen flow. Snodgrass Tubularized Incised Plate Urethroplasty (TIP) is a widely employed technique for
hypospadias, done in a single stage. While both continuous and interrupted sutures are options for TIP procedures, the best
technique for minimizing complications is still under debate.

Methods: A quasi-experimental study was carried out in the Urology department of DG Khan Medical College and Hospital
from June 2022 to June 2023 that included 69 boys divided into 2 groups based on suturing technique: 37 boys underwent
continuous-suture Snodgrass TIP urethroplasty and 32 boys underwent interrupted-suture Snodgrass TIP urethroplasty. The
ethical protocol was followed throughout the period.

Results: The mean age was 9.12 years, and we found that there was a statistically significant association between the type of
complication and the suturing technique (p=0.117). Meatal stenosis (MS), urethral stricture, and urethrocutaneous fistula (UF)
did not exhibit significant differences between groups (p-values > 0.05). Compared to patients with complications (53.6%),
those without complications had a significantly higher chance of having a healthy single urine stream (100%).

Conclusion: Our findings suggest that interrupted suturing in TIPU may be associated with fewer complications and a higher
rate of single urine stream compared to the continuous suturing technique.
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continuous and interrupted sutures are options for TIP
procedures, there's no definitive consensus on the
optimal method for Snodgrass urethroplasty. Some
studies, like Ulman et al., suggest a potential benefit
of continuous subcuticular sutures in Mathieu repairs,
but Snodgrass et al. found no significant difference in
TIP repairs.®’ Despite the apparent surgical success of
TIP, a few complications still exist. The most common
are urethrocutaneous fistula (UCF) and meatal
stenosis.® Less frequent complications include glans
dehiscence, proximal meatal dehiscence, skin
necrosis, and wound infections.”!'® Although these
complications are few, they can be evaluated and

1. Introduction

Hypospadias is one of the most common congenital
anomalies seen in male infants. It has been reported
that 1 in 150-300 live babies had hypospadias.'
Approximately 0.2 to 4.1 live newborns out of every
1000 have hypospadias.? Hypospadias repair aims for
a normally functioning and looking penis: straight
during erection, single standing stream, and a proper
opening at the tip. Over 250 surgical methods exist,
with Tubularized Incised Plate (TIP) urethroplasty
gaining popularity for its ease and good results.’?
Snodgrass urethroplasty is a versatile procedure for

hypospadias repair, known for its ease of replication
and favourable cosmetic outcomes. The introduction
of the Tubularized Incised Plate Urethroplasty (TIP)
by Warren Snodgrass in 1994 significantly improved
hypospadias repair.* It is the most widely used method
for primary hypospadias repair in a single stage.
Various suturing techniques have been explored in

eliminated if they relate to the suturing technique. This
study aims to compare the complications and
outcomes of continuous and interrupted suturing
techniques in Tubularized Incised Plate Urethroplasty
for primary hypospadias repair.

2. Materials & Methods

different surgical contexts. Continuous suturing (CS)
is often faster than interrupted suturing (IS) but may
carry a higher risk of tissue complications due to
potential ~ strangulation and ischemia.’ While

This study was conducted in the urology department of
DG Khan Medical College and Hospital. It compared the
effects of interrupted and continuous suturing
procedures in TIPU for hypospadias using a quasi-
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experimental methodology. The study used a
nonequivalent control group design, comparing patients
who received interrupted suturing to those who
underwent continuous suturing, even though patients
were not randomly assigned to groups. Although a
formal power analysis was not carried out before the
study began, the 69-patient sample size was considered
adequate based on earlier research and professional
judgment. After gaining informed agreement, patients
with primary anterior hypospadias between the ages of 5
and 12 were included. Individuals with moderate-to-
severe chordee, glandular, recurring, or proximal
hypospadias were not included. Patients were divided
into two groups: Group B (interrupted suture) and Group
A (continuous suture). Trained research assistants
gathered data from standardized questionnaires and
medical records.

Before surgery, all patients received prophylactic
preoperative intravenous antibiotics (amoxicillin-
clavulanic acid). The surgical procedure was performed
under general anaesthesia with caudal analgesia to
minimize postoperative pain. In both groups, Snodgrass
TIP urethroplasty was conducted using subcuticular 6—0
polyglactin 910 (Vicryl) sutures in two layers over an §—
10 F catheter. Additionally, neourethral coverage with a
preputial dartos flap was employed for all cases.

The surgical team adhered to standard operative and
perioperative principles for hypospadias repair.
Following surgery, the catheter remained in place for
10-12 days to facilitate bladder drainage. After catheter
removal, urinary stream observation was conducted for
all patients in both groups. Postoperatively, antibiotic
prophylaxis with amoxicillin + clavulanic acid was
administered for 7 days, and dressing removal occurred
on the fifth postoperative day.
Patients underwent examination upon catheter removal
every month for the initial three months. Outcomes in
both groups were evaluated using the following criteria:
(1) operative time, (ii) incidence of complications
encompassing both early and late postoperative
complications, (iii) urinary stream during voiding, and
(iv) aesthetic appearance. A satisfactory aesthetic
appearance was defined as one that is comparable to the
meatus at the tip of the glans in a typical circumcised
penis. In the postoperative monitoring phase, individuals
with  urethrocutaneous  fistulas were  handled
appropriately; some witnessed natural closure, while
others necessitated corrective interventions.
Additionally, early postoperative complications
involved partial superficial wound infections. Notably,

these infections improved with conservative treatment,
and no instances of urethrocutaneous fistula occurred.

3. Results

Participants in both groups were about 9 years old on
average, which was comparable. Compared to the
interrupted suture group (58.75 minutes), the continuous
suture group's average operation time was slightly
longer (64.05 minutes). Interestingly, all participants in
the mid-penile category were included in the continuous
group 32(100%), while those with distal penile had a
more diverse distribution with the majority in
continuous group 26(70.3) and 14(43.8%) in the
interrupted group.

Table 1: Distribution of Variables by Type of Urethroplasty
Suture(n=69)

Variable Continuous Interrupted
(n=37) (n=32)
Age of participants 9.24+2.07 9.124+6.97
Duration of surgery 64.05+£29.97 58.75+21.92
Type of hypospadias
Distal penile 26 (70.3%) 14 (43.8%)

Mid penile 32 (100%)
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Table 2 presents the comparison of continuous and
interrupted suturing procedures. Overall, there was a
statistically significant difference (p=0.117) with
patients undergoing continuous urethroplasty having a
significantly higher complication rate 29(78.4%)
compared to those undergoing interrupted urethroplasty
19(59.4%). Partial superficial wound infection was
significantly more common in continuous 9(24.3%)
compared to interrupted 2(6.3%) (p=0.018). Meatal
stenosis (MS), urethral stricture, and urethrocutaneous
fistula (UF) did not exhibit significant differences
between groups (p-values > 0.05). The co-occurrence of
meatal stenosis and urethrocutaneous fistula is limited to
continuous urethroplasty. The success rate for
interrupted urethroplasty was higher 20(62.5%) for
single urine streams than for continuous 17(45.9%),
however, the difference was not statistically significant
(p=0.227). Regarding aesthetic appearance, there was no
statistically significant difference (p=0.781) between the
two groups that was generally satisfactory in both
groups, with slightly higher satisfaction in the
interrupted group 25(78.1%).

A group analysis was conducted to investigate the
relationship between the type of complication and
urinary stream outcome (Table 3). The outcomes
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showed significant differences (p < .0001 for both
groups) between complications and urinary streams for
each group. In the continuous suture group, all patients
10(100%) with urethrocutaneous fistula had a splayed
urinary stream, while all patients 9(100%) with partial
superficial wound infection had a single urinary stream.
Patients with meatal stenosis, urethral stricture, or

urethrocutaneous fistula + meatal stenosis in both groups
also exhibited splayed urinary streams. However, the
interrupted suture group showed a more varied pattern,
with 4(44.4%) of patients with urethrocutaneous fistula
experiencing a splayed urinary stream and 5(55.6%)
having a single stream.

Table 2: Outcomes of Continuous vs. Interrupted Urethroplasty: Complications, Urinary Stream, and Aesthetics(n=69)

Variable Continuous (N=37) Interrupted (N=32) Total (N=69) P-Value
Occurrence Of Complication 0.117
Yes 29 (78.4%) 19 (59.4%) 48(69.5%)
No 8 (21.6%) 13 (40.6%) 21(30.4%)
Type Of Complication 0.018
Urethrocutaneous Fistula(Uf) 10 (27.0%) 9 (28.1%) 19(27.5%)
Partial Superficial Wound Infection 9 (24.3%) 2 (6.3%) 11(15.9%)
Meatal Stenosis(Ms) 6 (16.2%) 5 (15.6%) 11(15.9%)
Urethral Stricture 2 (5.4%) 3 (9.4%) 5(7%)
Uf+Ms 2 (5.4%) - 2(2.8%)
Urinary Stream 0.227
Single 17 (45.9%) 20 (62.5%) 37(53.6%)
Splayed 20 (54.1%) 12 (37.5%) 32(46.3%)
Aesthetic Appearance 0.781
Satisfactory 27 (73.0%) 25 (78.1%) 52(75.3%)

Non-Satisfactory 10 (27.0%)

7 (21.9%) 17(24.6%)

Table 3: Comparison of Complications Between Continuous and Interrupted Suture Urethroplasty with Urinary Stream Qutcomes

(p-value <0.001) (n=69)

Type of complication

Continuous suture urethroplasty

Interrupted suture urethroplasty

Single Splayed stream Single stream Splayed stream
stream
Urethrocutaneous fistula 0(0%) 10(100%) 5(55.6%) 4(44.4%)
Partial superficial wound infection 9(100%) 0(0%) 2(100%) 0(0%)
Meatal stenosis 0(0%) 6(100%) 0(0%) 5(100%)
Urethral stricture 0(0%) 2(100%) 0(0%) 3(100%)
Urethrocutaneous fistula + meatal stenosis 0(0%) 2(100%) 0(0%) 0(0%)

4. Discussion

Hypospadias reconstruction aims to restore a penis that
functions and looks normal. Numerous methods have
been devised to accomplish this, such as the TIP repair,
which is a well-liked option for treating hypospadias.
Although the surgeon has the final say in the suturing
technique used, it can have an impact on the repair's
result.5 The impact of different suturing procedures has
been most thoroughly examined in the context of bowel
anastomosis, where it has been discovered that using an
interrupted suturing technique reduces the risk of
complications when compared to continuous suturing.11
Similarly, research has been done on the impact of the
suturing technique on the results of hypospadias
correction, however, detailed guidelines about the
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suturing technique are still lacking.12 Both continuous
and interrupted suture techniques can be used for
urethroplasty; the goal of the current study was to
compare any variations between the two suturing
methods. To rule out variables related to sutures in our
study, we utilized subcuticular 6-0 polyglactin 910
(Vicryl) sutures in both groups. The study's main
findings included the occurrence of complications, urine
stream, and aesthetic appearance. The findings indicated
that there was no statistically significant variation in the
frequency of complications between the two groups
(p=0.117). Regarding the kind of complication, there
was a notable difference between the two groups
(p=0.018). The most frequent complication in both
groups was urethrocutaneous fistula (UF), with a higher
incidence in the continuous suture group (27.0% vs.
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28.1%). The greater complication rate in the continuous
group could be explained by the ischemic effect of
continuous sutures. Similar to our research, various
studies found no statistically significant difference in the
complication rate between interrupted suturing and
continuous suturing.11-13 Samir, Mohamed, et al, on
the other hand, found complication rate was significantly
higher in continuous than interrupted suture technique.
However, similar to our study, this study reported the
occurrence of UF significantly higher in continuous
suture technique. All these studies employed
randomized study design which is not the case in our
study. Urinary outcomes in our study showed a
significant association with the type of complications in
both groups. Patients with urethrocutaneous fistula in the
continuous suture group consistently had splayed
urinary streams, while those in the interrupted suture
group showed varied outcomes. Previous research
suggests a possible link between UF after TIP
urethroplasty and obstructed urinary flow patterns,
however, its association with the type of suture
technique is not given.14-16 Our study did not find any
significant association between aesthetic outcome and
the type of suturing technique which is in coherence with
previous studies.17-19 While the findings of our study
suggest that interrupted suturing may be associated with
fewer complications and a higher rate of single urine
stream, further research is needed to confirm these
results. However, our study had limitations, including
being single-centered, lacking randomization, having a
relatively small sample size, and lacking follow-up
beyond 3 months. A randomized controlled trial with a
longer follow-up period and a larger sample size would
strengthen the evidence base regarding the optimal
suturing technique for this procedure.

5. Conclusion

In the present study interrupted suture technique
represents a promising approach for TIPU urethroplasty,
offering a lower risk of complications and comparable
urinary stream outcomes.
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