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ABSTRACT

Background: Hypospadias is an abnormal opening of the urethral meatus on the ventral aspect of the penis. The aim
of hypospadias repair is to create a normal continuous urethra with a wide, slit-like; scar free meatus. The incidence
of meatal stenosis may range from 0 % to 23% in both national and international literature.In this study, we have
introduced a novel technique for the quantification of urethral plate applicable to both adults and children.
Methodology: It was a prospective cohort study including 96 patients operated at an interval of one year.The width
of the urethral plate taken as 2 or 3 cm depending on glans circumference. There is no incision around the site of neo-
meatus. The rest of the technique for repair is the same as standard in Bracka repair, Snodgraft or Snodgrass.
RESULTS: Among 96 patients, 36 (37.5%) were 5 years or younger. In terms of urethral plate width, 36 (37.5%) had
awidth of 2, while 60 (62.5%) had a width of 3.1.The incidence of meatal stenosis is 0% after using the novel technique
in all ages.

Conclusion: This hypospadias technique is a versatile technique. It is an easy to learn, reproducible and effective
technique with a lesser degree of meatal stenosis. It can be applicable to all standardised techniques of hypospadias
repair as one of its components.

KEYWORDS: Hypospadias, Meatal stenosis, Aivar Bracka repair, Snodgraft repair, Snodgrass repair, Dorsal Inlay
graft

INTRODUCTION

Hypospadias is an abnormal opening of the urethral meatus on the ventral aspect of the penis. It is a common
congenital genitourinary anomaly. There is incomplete development of the anterior part of urethra and it may be
associated with chordee (1). It affects around 1 in 250 newborn males (2). The aim of hypospadias repair is to create
a normal continuous urethra with a wide, slit-like; scar free meatus. Multiple procedures for urethroplasty have been
described in literature to achieve these goals (3-4) The most common complications arise after urethroplasty include
meatal stenosis, wound dehiscence, fistula formation,urethral stricture, infection and diverticula formation(4-
5).However, one quarter of patients still require second procedure to deal with these complications(6)

Meatal stenosis is narrowing of urethra at the external meatus. It is a challenging problem for reconstructive surgeons
especially secondary to urethroplasty. The incidence of meatal stenosis may range from 0 % to 23% in both national
and international literature (7,8,9,10,11). The symptoms include difficulty in passing urine, deviated urinary stream,
hard-to-aim, painful urination and spraying of stream. Clinical examination shows a pinpoint meatus usually with thin
stream, forceful micturition and incomplete bladder emptying. (12) The initial treatment starts with urethral dilatation
at an interval of time but severity may necessitate the need of meatoplasty as a last resort.

Hence, there are hundreds of surgical techniques available; to prevent these complications but one turned out to be
seamless.In this study, we have introduced a novel technique for the quantification of urethral plate applicable to both
adults and children. This technique can be implemented in Stage 2 Aivar Bracka repair, TIPS, TIPU and dorsal inlay
graft with TIPU repair.Our aim is to identify the risk of meatal stenosis in urethroplasty after using the below defined
technique.

METHODOLOGY

This study had been conducted in Northwest Hospital & Research center between July 2023 to June 2024. It was a
prospective cohort study with non probability purposive sampling. The sample size was 96 by keeping the anticipated
frequency of meatal stenosis after surgery 6.67% (12), confidence limit of 95% and 5% margin of error.
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The ethical approval for the study protocol was taken (IRB & EC/2024-GH/0188).Consent for publication was
obtained from all patients and their families of those under 18 years of age.A comprehensive clinical examination was
conducted for all include participants and routine investigations performed to assess anesthesia fitness.

Inclusion criteria:

° All patients from 2 years to 45 years

° All hypospadias non syndromic cases ranging from distal to penoscrotal hypospadias

° All cases operated with urethroplasty technique including Stage 2 Aivar Bracka repair, TIPS, TIPU and dorsal
inlay graft with TIPU repair.

° Minimum or no chordee.

Exclusion criteria

Patients above 45 years

Crippled hypospadias

Hypospadias with ambiguous genitalia.

The patients have major surgical problems other than hypospadias.

Patients where surgery could not be done due to other medical problems such as Uncontrolled Diabetes
Mellitus (DM), Bleeding disorder, Malignant diseases, etc.

Surgical Technique:

This technique is based on the marking of five 5 points.

Point A (position of neomeatus)

Point B (first angle observed on glans on right side of the glanular wing)

Point B’(same as point B on the opposite side)

Point C(second angle observed on the glanular wing on right side)

Point C’(same as point C on the opposite side).

The width of the urethral plate should be 2 cm in cases of children (distance from point B to B*). Our technique is to
make the urethral plate approximately 2 times of Nelatan catheter circumference. We make the width of the urethral
plate 2 cm when the glans circumference is 2 cm and when the glans circumference is 3 cm or above , the urethral
plate size can be made to 3 cm. There should be no scar around the new meatal position means no incision around A
to B or A to B’. Hence, we choose the catheter size should be 8 F which can be easily accommodated in urethral tube
formation in children; in cases of stage 2 Aivar Bracka repair. However, in cases of adults the size of the urethral plate
should be 3 cm and should allow the catheter size of 12 F respectively. Similarly in cases of TIPS, TIPU and dorsal
inlay graft technique, the urethral plate size has been taken the same as stated above, although the difference is to
utilize a 10 F catheter in children and a 14 F catheter in adults respectively. The reason for using a wide bore catheter
in above stated procedures is to prevent the neo urethra from scar contracture which can occur in the above stated
technique. However, the rest of the technique for urethroplasty remains standardised as briefed by Aivar Bracka and
Snodgrass respectively(13,14,15,16,17). Post operatively, oxybutynin used to prevent overactive bladder and spigot
used to plug the Nelaton catheter. The spigot prevents the loss of bladder control in its emptying. The follow up visits
of patients occurred at intervals of one week, one month, three months,six months and one year post operatively,
during which complications were documented.

DATA ANALYSIS

Data were analyzed by using SPSS version 25. Mean + Standard Deviation and Median (IQR) was calculated for
Numerical/Quantitative Variables like age. Frequencies and percentage were calculated for Categorical variables like
Urethral Plate Width (B to B'), occurrence of meatal stenosis, symptoms of meatal stenosis and treatment of meatal
stenosis. The chi-square test was used to evaluate the relationship between Urethral Plate Width (B to B'), surgical
procedure used, age categories and occurrence of meatal stenosis. The p value of less than and equal to 0.05 considered
statistically significant.

RESULTS

The study included a total of 96 patients, with a median age of 7 years (IQR=7), ranging from 1 to 36 years. Among
the patients, 36 (37.5%) were 5 years or younger, 32 (33.3%) were between 6-10 years, 15 (15.6%) were between 11-
18 years, 3 (3.1%) were between 19-25 years, and 10 (10.4%) were older than 25 years. In terms of urethral plate
width, 36 (37.5%) had a width of 2, while 60 (62.5%) had a width of 3.1. The majority of patients (82, 85.4%)
underwent a 2-stage AB hypospadias repair, with 8 (8.3%) and 6 (6.3%) receiving Snodgraft and Snodgrass repairs,
respectively. Complications, particularly meatal stenosis, were observed in 0 (0%) patients. Symptoms of meatal
stenosis included spraying of the stream, difficulty in urination, post-void dribbling, and thinning of the stream, all
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reported by none. There were no instances of patients being unable to void. Management of meatal stenosis included
1 (1%) patient undergoing meatoplasty and 2 (2.1%) patients receiving steroids with catheter self dilatation.

Table 1: Demographic and clinical characteristics of patients

Variable N (%)
Age Category <5 years 36(37.5%)
6-10 years 32(33.3%)
11-18 years 15(15.6%)
19-25 years 3(3.1%)
> 25 years 10(10.4%)
Urethral Plate Width (B to B") 2 36(37.5%)
3.1 60(62.5%)
Type of Procedure 2 stage hypospadias repair 82(85.4%)
Snodgraft repair 8(8.3%)
Snodgrass repair 6(6.3%)
Complication Meatal Stenosis 0(0%)
Symptoms of Meatal Stenosis Spraying of Stream 0(0%)
Difficulty in Urination 0(0%)
Post Void Dribbling 0(0%)
Not Able to Void 0(0%)
Thinning of Stream 0(0%)
Treatment Meatoplasty 0(0%)
Use of Steroids with Catheter Calibration 0(0%)

The table examines the association between meatal stenosis and various factors. It shows that there is no significant
relationship between urethral plate width, or age category with the occurrence of meatal stenosis, as indicated by the
p-values (0.24 and 0.185). Specifically, no cases of meatal stenosis were observed in patients with a urethral plate
width of 2 and 3 ¢cm and none of the patients developed meatal stenosis.

DISCUSSION

Hypospadias is a common congenital anomaly (12). Several congenital conditions are associated with hypospadias;
include disorders of sex development (DSD), maldevelopment of gonads, disorders of androgen synthesis, or defective
androgen actions.(18,19,20) The risk factors for the development of hypospadias are multifactorial. The surgical
outcomes depend on several factors that are related to the patient, the technique, surgeon’s expertise and postop care
@1

Urethrocutaneous fistula, wound dehiscence, strictures, meatal stenosis, and diverticulum are the most significant
complications after hypospadias correction.Meatal stenosis is still one of the most exigent and controversial
complications(22). The objective of this contemporaneous study is to demonstrate a more reliable, easy to learn,
reproducible, versatile technique which can be implemented to patients of all age groups.

The risk of meatal stenosis reported in our study is 0% showing the efficacy of our novel technique by achieving the
scar free neomeatus. However, the study of Arshadi H et al. documented the risk to be 6.5 % after TIPS repair in
proximal hypospadias (22) and may exceed to 53.33% in distal hypospadias (7). In a comparative study of Kocak OF
et al. the incidence of meatal stenosis is more in Bracka repair (40%) than in Snodgrass repaired cases(35%)(23). It
has been conveyed in a few systematic reviews that Dorsal inlay graft has been found to be superior to TIPU in
decreasing meatal stenosis risk(24,25,26). Shimotakahara et al. also stated that Snodgrass technique with grafting the
plate had an added value of minimizing the incidence of meatal stenosis and urethral stricture(27).Infact, few of the
studies have clearly explained that the postoperative complications after hypospadias repair is not related to the
surgical techniques and showed the association is not statistically significant(28).

The literature has shown a lot of difference in frequency of meatal stenosis after hypospadias repair even after using
the same technique as seen in study of Sadoon HH, showing the incidence as 0% after 2 stage Bracka ‘s repair (29).
This clearly reveals our purpose of study is to identify the cause of meatal stenosis and give a solution to it. The main
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cause of meatal stenosis is the incision around the points A to B and A to B’ and the width of the urethral plate. The
incision should be avoided around the neo -meatal site and the width of urethral plate should be minimum two times
of catheter’s circumference and equal to glans circumference.

In our study, we have found the incidence of meatal stenosis is 0% after utilization of all standard techniques (i.c AB
repair, Snodgrass and dorsal inlay graft). The reason for having meatal stenosis in Snogdgraft and Snodgrass is most
likely the scar contraction in these cases; after an incision on the urethral plate. However, the cause of meatal stenosis
in Dorsal inlay graft is graft contracture. Hence, we can conclude that the incidence of meatal stenosis is very less
after using Bracka’s technique because the tissues get stabilised before the formation of the urethral tube(29).

Most studies have reported outcomes in the young boy who is <10 years old.However, our study has collected the
outcome in grown ups also (31). Dale et al found that patients older than two years were more prone to postoperative
complications than younger patients(32). However, our study negates this study by showing the incidence in older age
groups as 3.1% in age 19-25 years. Hence , a few studies have shown no statistical difference between age and
postoperative complications.(29,33,34). The studies have expressed the complication rates in adults are similar as in
the pediatric age group(35) which is contrary to our study.

Children with meatal stenosis responded well to meatal dilatation (7) same as in adults showing remittance with self
dilation in approx 50 % of patients. However, the other half of individuals may require augmentation urethroplasty or
meatoplasty as a secondary procedure.(35-36). The urethral dilatation is the primary treatment for stenosis.(37-38)
This is also reflective through our study showing remittance of symptoms in 66% by self dilatation only and only 1
patient treated with meatoplasty.

The follow up by patients is mandatory at regular intervals. All of our patients remain in follow-up for 12 months and
92% have shown up after 2 years. However, Batra et al. has shown only 64% of patients presented for their
postoperative check within 3 months(39). The follow may vary in other studies (28), but there is a great need to have
a long term follow up and then the incidence of complications may get documented better.

CONCLUSION

This hypospadias technique is a versatile technique with a smaller extent of complication. It is an easy to learn,
reproducible and effective technique with a lesser degree of meatal stenosis.It can be applicable to all standardised
techniques of hypospadias repair as one of its components.
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