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A comparative study of two operative procedures in anterior 
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ABSTRACT… Objectives: This study is aimed to compare the results of limited urethral 
mobilization and tubularized incised plate urethroplasty in the management of anterior 
hypospadias, in terms of cosmetic and functional outcomes, complication rate, operative time, and 
hospital stay. Study Design: Prospective Randomized Controlled study. Settings: Department 
of Pediatric Surgery, DHQ Teaching Hospital Sahiwal. Period: January 2019 to December 
2020. Material and Methods: A total of 89 patients with anterior hypospadias were included. 
Patients were divided randomly into two groups. In group A, limited urethral mobilization was 
performed and in group B, tubularized incised plate urethroplasty was carried out. A self-
structured performa was used to collect the data of all patients. Both groups were compared in 
terms of the operation time, hospital stay, postoperative complications, cosmetic appearance, 
and functional outcomes. Results: Forty-five patients were  included  in group A, age ranged 
from 2.5 to 12 years (mean 4.83years). Forty-four patients were included in group B and their 
ages ranged from 3.5 to 11years (mean 4.76 years). The operation time was significantly less 
for group A than for group B. In group A, it ranged from 54 to 69 min with an average time of 
60.51 min and in group B from 70 to 88 min, with an average of 79.34 min. The mean hospital 
stay period in group A was 7.37 days, ranged from 7 to 9 days, and in group B was 11.04 days, 
ranging from 10 to 13 days. The mean follow-up period in both groups was 7.45 months, ranging 
from 3 months to 12 months. Meatal stenosis was the most common complication in group A, 
which  developed  in  6.66%  (n=3)  patients.  Urethrocutaneous  fistula was  the most  common 
complication in group B, which developed in 6.81% (n=3) patients. Cosmetic appearance 
and functional outcome were good and comparable in both groups. Conclusion: Although 
both techniques, tubularized incised plate and limited urethral mobilization urethroplasty 
are acceptable modalities for the management of anterior hypospadias. But limited urethral 
mobilization urethroplasty seems to be a good option due to its simplicity, short hospital stay, 
significant shorter operative time, low fistula formation rate, and good cosmetic and functional 
outcomes.
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INTRODUCTION
Hypospadias is an arrest in the normal 
development of the foreskin and ventral aspect 
of the penis.1 It is one of the most common 
congenital malformations of the male genito-
urinary system. The characteristic features are 
dystopic  meatus,  deficient  hooded  prepuce, 
and chordee. It is present in approximately 
one in 300 male newborns.2 Its incidence is 
increasing worldwide.3,4 Anterior hypospadias 
represents 75% of all hypospadias cases.5 

There are several surgical techniques for the 
repair of anterior hypospadias. More commonly 
practiced procedures are tubularized incised 
plate urethroplasty (TIP or Snodgrass technique), 
limited urethral mobilization urethroplasty 
(LUM),  perimeatal  based  flap  urethroplasty 
(Mathieu technique), meatal advancement and 
glanuloplasty incorporated (MAGPI), and glans 
approximation procedure (GAP).

The concept of urethral mobilization and 
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advancement is very old. A technique based on 
this concept was first described by Beck in 1898.6 
Later on,  various modifications were  introduced 
in the procedure described by Beck.7,8,9 Limited 
urethral mobilization urethroplasty is a technique 
that has been developed on the same concept. 
This  technique  with  proven  benefits  and 
effectiveness, in the terms of cosmesis and 
functional outcomes, is recommended for the 
management of anterior hypospadias by various 
studies.10,11,12,13 In 1994, Snodgrass first reported 
the tubularized incised plate urethroplasty.14 The 
Snodgrass technique has become the optimal 
surgical option to repair anterior hypospadias.15 
Tubularized incised plate urethroplasty has 
become the most frequently used technique 
for the repair of anterior hypospadias.16,17,18 
Tubularized incised plate urethroplasty is a 
versatile technique with a low complication rate 
and good cosmetic results.19,20 The present study 
is designed to compare the results of limited 
urethral mobilization and tubularized incised 
plate urethroplasty in the management of anterior 
hypospadias, in terms of cosmetic and functional 
outcomes, complication rate, operative time, and 
hospital stay.  

MATERIAL & METHODS
This is a prospective randomized controlled 
study conducted at the Department of Pediatric 
Surgery, DHQ Teaching Hospital Sahiwal from 
January 2019 to December 2020. A total of 89 
patients with anterior hypospadias were included. 
Patients were divided randomly into two groups. 
In group A, limited urethral mobilization was 
performed and in group B, tubularized incised 
plate urethroplasty was done.

Inclusion Criteria
1. The patients with anterior hypospadias 

(glanular, coronal, sub coronal, distal penile 
shaft variety). 

2. The patients with mild chordee and torsion. 

Exclusion Criteria
1. The patients with midshaft and proximal 

hypospadias.
2. The patients of anterior hypospadias with 

severe chordee (more than 30 degrees).

3. The patients with severe comorbidities.
4. The patients with a previous history 

of hypospadias surgery and already 
circumcised.

A self-structured performa was used to collect 
the data of all patients. Preoperative evaluation 
of every patient was done by history, physical 
examination, and investigations. Informed 
consent was taken for all patients from their 
parents/guardians. The study was approved by 
the ethical review committee, Sahiwal medical 
college Sahiwal. (2686/SMC/SWL)

Surgical Technique
All procedures performed under general 
anesthesia and standard antiseptic measures 
adopted. A preoperative antibiotic was given to 
all patients before induction of anesthesia. The 
penile tourniquet was used in both techniques 
and was removed when glans reconstruction was 
completed.

Limited Urethral Mobilization Urethroplasty
A traction suture was applied at the tip of the glans 
with 4/0 vicryl. A feeding tube of approximately 6-8 
Fr was passed in the meatal opening. The urethral 
meatus was circumscribed and the urethra was 
mobilized through the avascular plane between 
the corpora cavernosa and corpus spongiosum. 
Sufficient length was achieved to allow the urethra 
to reach the tip of the glans. Penile skin was 
degloved. Glanular wings were mobilized and 
prepared to receive the mobilized urethra. The 
dorsal lip of the urethra was sutured to the glanular 
tip with 5/0 vicryl in an interrupted fashion. In 
patients with chordee, penile skin was degloved 
down to the penoscrotal junction to relieve the 
chordee. Dorsal plication was performed in 
selected cases. The stent was secured with a 
glanular suture which was previously placed on 
glans for traction.

Tubularized Incised Plate Urethroplasty
After applying traction suture at the tip of glans, U 
shaped incision was made along with the urethral 
plate. Then incision was extended beyond the 
mid glans. The urethral plate was widened by a 
midline incision along its length. A circumferential 
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incision was made proximal to the coronal sulcus. 
Penile skin was degloved. Glanular wings were 
developed. The dorsal dartos flap was dissected 
from the prepucial skin. A feeding tube of size 
6-8Fr was used as a catheter. The urethral plate 
was tubularized over the feeding tube. Neourethra 
was  covered with  dartos  flap.  The  two  glanular 
wings were approximated in the midline over the 
neourethra. Penile skin was reapproximated. After 
the completion of the procedure, the urethral stent 
was fixed with traction suture already applied to 
the tip of the glans.

Standard postoperative care was given to patients 
of both groups. Intravenous antibiotic (ceftriaxone, 
amoxicillin: clavulanic acid) was given throughout 
the hospitalized period. Intravenous paracetamol 
and oral ibuprofen was used for analgesia. 
Oxybutynin was used selectively. The catheter 
was removed on the 7-9th day in group A and 
10-13th day in group B patients. The minimum 
follow up for all the patients was three months. 
A vertically oriented slit-like meatus and conical-
shaped glans were considered a good cosmetic 
appearance. Functional outcome was evaluated 
with a forward-directed good stream of urine from 
the tip of the glans. Complications were noted 
over the period of time.

Statistical Analysis
Data were analyzed using a statistical program 
for social science version 24. Quantitative data 
were shown as mean standard deviation (SD). 
Qualitative data were shown as frequency and 
percentage.

RESULTS
A total of 89 patients with anterior hypospadias 
were included in this study, 09 (10.11%) were 
glandular, 32 (35.95%) were coronal, 31 (34.83%) 
were sub coronal and 17 (19.10%) were distal 
penile shaft variety hypospadias (Table-I). 
Forty-five  patients  were  included  in  group  A, 
who underwent limited urethral mobilization 
urethroplasty and their age ranged from 2.5 to 
12 years (mean 4.83 years). Forty-four patients 
were included in group B and tubalarized incised 
plate urethroplasty was carried out and their 
ages ranged from 3.5 to 11years (mean 4.76 

years). The operation time was calculated after 
the completion of the induction of anesthesia. It 
was significantly less for group A than for group 
B. In group A, it ranged from 54 to 69 min with an 
average time of 60.51 min and in group B from 
70 to 88 min with an average of 79.34 min. The 
mean hospital stay period in group A was 7.37 
days, ranged from 7 to 9 days, and in the group, 
B was 11.04 days, ranged from 10 to 13 days. 
The mean follow-up period in both groups was 
7.45 months, ranging from 3 months to 12 months 
(Table-II). Meatal stenosis was the most common 
complication in group A, which developed in 
6.66% (n=3) patients. Detail of complications in 
group A is given in Table-III. Urethrocutaneous 
fistula  was  the  most  common  complication 
in group B, which developed in 6.81% (n=3) 
patients. Detail is shown in Table-VI. A vertically 
oriented slit-like meatus and conical glans were 
considered as good cosmetic appearance and 
a direct urinary stream was accepted as a good 
functional outcome. Detailed results of group 
A and group B are shown in Table-V and VI 
respectively.

Type Total Group A 
(ƞ=45)

Group B 
(ƞ=44)

Glanular 09(10.11%) 5(11.11%) 4(9.09%)
Coronal 32(35.95%) 15(33.33%) 17(38.63%)
Sub Coronal 31(34.83%) 16(35.55%) 15(34.09%)
Distal Penile 
Hypospadias 17(19.10%) 09(20.00%) 08(18.18%)

Table-I. Types of Hypospadias.

Age Range Mean

Total patients
Group A
Group B

2.5 to 12Years
2.5 to 12 Years
3.5 to 11 Years

4.79 years
4.83 years
4.76 years

Follow up Range Mean

Total patients
Group A
Group B

3 to 12 months
3 to 10 months
3 to 12 months

7.45 months
7.00 months
7.85 months

Hospital Stay Range Mean

Group A 
Group B

7 to 9 days
10 to 13 days

7.37 days
11.04 days

Operation Time Range Mean

Group A
Group B

54 to 69 min
70 to 88 min

60.51 min
79.34 min

Table-II. Demographics.
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Post OP Complications Number (%)
Wound Infection 2 (4.44%)
Complete Glanular Disruption 1 (2.22%)
Partial Glanular Disruption 1 (2.22%)
Meatal Stenosis 3 (6.66%)
Urethro cutaneous fistula 1 (2.22%)
Table-III. Group A: ƞ=45 Post-Operative Complications.

Post OP Complications Number (%)
Urethrocutaneous fistula 3 (6.81%)
Wound Infection 3 (6.81%)
Meatal Stenosis 2 (4.54%)
Devitalized skin flap 1 (2.27%)
Complete glanular disruption 1 (2.27%)
Partial glanular disruption 1 (2.27%)
Haematoma 1 (2.27%)
Persistent chordee 1 (2.27%)
Table-IV. Group B ƞ=44 Post-Operative Complications.

Cosmetic Appearance Number (%)
Slit like, vertically oriented meatus 42 (93.33%)
Conical glans 43 (95.45%)

Functional outcome Number (%)
Straight, forward directed voiding 42 (93.33%)

Table-V. Group A: ƞ=45: Cosmetic appearance and 
functional outcome.

Cosmetic Appearance Number (%)
Slit like, vertically oriented meatus 42 (95.45%)
Conical glans 42 (95.45%)

Functional outcome Number (%)
Straight, forward directed voiding 39 (88.63%)

Table-VI. Group B ƞ=44 Cosmetic appearance and 
functional outcome.

DISCUSSION
Tubularized incised plate urethroplasty is a 
widely preferred and practiced technique for 
anterior hypospadias. It has a wide range of 
indications in distal, mid-penile, and even 
proximal hypospadias. However, this technique 
is more traumatic and has the disadvantage of 
a ventral suture line. It is also not suitable for 
patients with shallow urethral plates and small-
sized glans. Whereas limited urethral mobilization 
has limited indications and only useful in anterior 
hypospadias. The advantages of this technique 
are, use of native elastic urethra and the ability 

to remove dysplastic ventral elements, if present. 
Technically it is simple and less traumatic. In 
this study, we compared the outcomes of these 
two commonly practiced techniques for anterior 
hypospadias.

In the present study, out of total 89 patients of 
anterior hypospadias, 10.11% (n=09) were 
glandular, 35.95% (n=32) coronal, 34.83% (n=31) 
sub coronal and 19.10% (n=17) distal penile 
hypospadias. Almost similar results reported by 
Ismail et at 2020, glandular 13.1% (n=10), coronal 
50% (n=38), sub coronal 27.6% (n=21) and 9.2% 
(n=7) were recurrent distal hypospadias.21 In our 
study recurrent hypospadias were not included. 
Coronal hypospadias is the most common variety 
in both studies. In variance with this result, sub 
coronal hypospadias was reported as the most 
common variety, 56.25% (n=9), in another study.22

In our study, out of a total of 89 patients, age 
ranged from 2.5 to 12 years (mean age 4.79 
years). In group A, age ranged from 2.5 to 12 years 
with a mean age of 4.83 years. Whereas in group 
B, age ranged from 3.5 to 11 years with a mean 
age of 4.76 years. Al- Shahat et al conducted a 
comparative study in which eight patients were 
allocated for the Snodgrass technique and their 
age ranged between 12 months to 9 years (mean 
3.6 years). In the second group, the urethral 
advancement procedure was carried out, and 
reported age ranged between 12 months to 12 
years (mean 3.2 years).23 The reported hospital 
stay in the present study was 7 to 9 days (mean 
7.37 days) for group A and 10 to 13 (mean 11.04 
days) days for group B. Shorter hospital for limited 
urethral mobilization urethroplasty and longer for 
Snodgrass technique has been reported in many 
published studies.10,23,24 The mean operative time 
was significantly  less  in group A.  It ranged from 
54 to 69 min (mean 60.51 min) in group A and 
70 to 88 min (mean 79.34 min) in group B. In a 
comparative study conducted by Al-Shahat et al, 
operative time was reported as 56.9+7.5 min for 
urethral advancement procedure and 76.9+ 10. 
3 min for tubalarized incised plate urethroplasty.23 
Short operation duration for limited urethral 
mobilization urethroplasty has been reported in 
the published literature.21,22,25
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Regarding the postoperative complications, 
urethrocutaneous fistula was noted in 01 patients 
(2.22%) in group A and 03 patients (6.81%) in 
group B. Karim S, reported urethrocutaneous 
fistula  in1.47%  of  patients  with  limited  urethral 
mobilization urethroplasty and 14.29% patients 
with modified Snodgrass repair.26 High incidence 
of  urethrocutaneous  fistula  with  tubularized 
incised plate urethroplasty and low with limited 
urethral mobilization urethroplasty, as reported in 
our study, is in accordance with results obtained 
by many series.10,21,22,24,25,27,28 Meatal stenosis is 
another important complication that has been 
reported with both techniques.10,20,21,23,25,29 Meatal 
stenosis was noted in 03 patients (6.66%) in 
group A and 02 patients (4.54%) in group B. 
Wound infection was noted in 02 patients (4.44%) 
in group A and 03 patients (6.81%) in group 
B. Haque et al reported wound infection in 20 
patients(5%)  with  modified  Snodgrass  repair 
[20]. Haider et al reported wound infection in 
01 patients (1.6%) with the urethral mobilization 
technique.11 Due to the preservation of the 
urethral plate, restricted chordee correction is 
the main limitation of tubularized incised plate 
urethroplasty. In this technique, dorsal plication 
is the only option available to correct the 
chordee. Whereas in limited urethral mobilization 
urethroplasty, urethral mobilization is also 
helpful in correcting chordee. That is why the 
reported incidence of persistent chordee with this 
technique is low. In our study, persistent chordee 
was not seen in any patient in group A. Similar 
to our result, persistent chordee was also not 
noted in any patient in studies conducted by Ur 
Rehman et al and Chakraborty et al.10,12 Persistent 
chordee was seen in 01patient (2.27%) in group 
B.  AbouZeid  AA  reported  persistent  chordee  in 
06 patients (3.1%) following tubularize incised 
plate urethroplasty.27 Good and comparable 
cosmetic and functional outcomes were achieved 
in both groups, table no V and VI. Results are in 
accordance with published literature.10,12,25,29

The small sample size is a limitation of our study. 
Fifty-six patients were included in the first year of 
the study period, whereas due to the covid-19 
pandemic, only thirty-three patients with distal 
hypospadias were operated on in the second 

year of the study. However, more studies with 
a good sample size are required to validate the 
results of this study.

CONCLUSION
Although both techniques, tubularized 
incised plate, and limited urethral mobilization 
urethroplasty are acceptable modalities for the 
management of anterior hypospadias. However, 
tubularized incised plate urethroplasty is a more 
traumatic technique. It also needs the use of dartos 
fascia as a barrier layer. Inappropriate dissection of 
dartos fascia may lead to devascularization of the 
penile skin. Whereas limited urethral mobilization 
urethroplasty seems to be a good option due 
to  its  simplicity,  short  hospital  stay,  significant 
shorter operative time, low fistula formation rate, 
and good cosmetic and functional outcomes.
Copyright© 21 July, 2021.
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