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Abstracts

Background: Hypospadias is the second most common congenital malformation and may be classified according
to the anatomical site of urethral meatus into distal, which accounts for about 70-80% of all hypospadias cases,
and proximal, which is rare. There are multiple surgical options for the management of hypospadias. This study
covers cases of distal hypospadias with two surgical options, which are urethral advancement and Glanuloplasty,
and meatal advancement glanuloplasty.

Objectives: To compare the surgical outcomes and complications of urethral advancement and meatal
advancement with glanuloplasty for the treatment of distal hypospadias.

Methods: Forty-three patients, 20 of whom underwent meatal advancement and glanuloplasty and 23 underwent
urethral advancement glanuloplasty, were followed up for 6 months after the operation at Ghazi Al-Hariri Hospital,
Medical City Complex, Baghdad, Iraq, for the surgical speciality during the period from April 2017 to March
2020.

Results: The mean age of the meatal advancement and glanuloplasty group at surgery was (35.5+17.31 months)
which was comparable to that of the urethral advancement glanuloplasty group (37.5+14.27 months) with no
significant difference. There were no significant differences between the groups in operative time, which was
35.16+2.9 min in urethral advancement glanuloplasty and 30.72+3.2 min in meatal advancement and
glanuloplasty. Six complications were reported in this study, four of which (two meatal stenosis

and 2 wound dehiscence) occurred in the meatal advancement and glanuloplasty group, while two complications
(one meatal stenosis and one meatal retraction) occurred in the urethral advancement glanuloplasty group.
Conclusions: Urethral advancement glanuloplasty is a safe and effective alternative surgical option for the
treatment of patients with distal hypospadias, especially those with a non-mobile meatus, with the same rate of
complications.
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Introduction

Hypospadias is a congenital anomaly derived from
(hypo- or dysplasia) affects the penis ventrally. These
deformities deform the urethral meatus through an
abnormal ventral opening. The penis shaft has an
abnormal ventral curvature and/or an abnormal
distribution of the foreskin. The extent of
malformation varies greatly between cases (1).

Most hypospadias cases are distal-anterior (70-80%),
while midshaft hypospadias comprises 15-20% of
cases. However, posterior or proximal forms are rare
(2).

Hypospadias is a congenital disorder in males with
the highest prevalence (3).

Reconstructive surgery is the first-line treatment for
hypospadias. The main aim of the reconstruction
using a vertically split orthotropic meatus is to
straighten the penis if there is a curvature and create
satisfactory aesthetic outcomes of a coined-like shape
glans. Other important aspects of reconstruction are
avoiding shortening of the penis and optimizing
coverage of the penis by skin coverage, avoiding the
use of skin from the scrotum (4). Moreover, 300
procedures have been used to rectify various forms of
hypospadias. This indicates that no single method can
be applied to all conditions. If the presentations are
complicated, the bladder or buccal mucosa are used
to perform complex grafts (5).

In this study, we used meatal advancement and
glanuloplasty (MAGPI) and urethral advancement
and glanuloplasty (URAGPI). The MAGPI technique
was first described by Duckett in 1981. It may be
useful in more distal types of hypospadias without
chordee that present good skin quality (6).

The urethral mobilization and advancement
technique developed by Belman for hypospadias
repair and anterior urethral advancement as a one-
stage technique for the repair of hypospadias and
urethral fistula is an excellent idea that was
introduced by Chang in 1984. He realized that the
extent of urethral advancement after mobilization (in
children up to 1.8-2 cm and in adults 4.5- 5.0 cm) was
sufficient to repair the penile variety of congenital
hypospadias (7).

In 1994, Snodgrass first reported the use of a
tabularized incised plate (TIP) for repairing distal
hypospadias. TIP has become the mainstream
international surgical option (1).

This study aimed to compare the surgical outcomes
and complications of urethral advancement and
meatal advancement with glanuloplasty for the
treatment of distal hypospadias.

Patients and Methods

This comparative cohort study was conducted on 46
Iragi boys aged 1-5 years with distal hypospadias at
the Department of Urology in Ghazi Al-Hariri
Hospital, Medical City Complex, Baghdad, Iraq,
from April 2017 to March 2020.
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Inclusion Criteria

All patients presented with primary distal penile
hypospadias (glanular, coronal, and subcoronal up to
3-4 mm proximal to the coronal sulcus).

Exclusion Criteria

- Patients with mid-penile and proximal types of
hypospadias,

- Micro-penis.

- Hypogonadism.

- Mega-Meatus.

- Recurrent cases.

- Those with chordae,

According to the surgical procedure, patients were
randomly divided into two groups according to the
surgeon’s preference: those treated with URAGPI
(24 patients) (Figure 1) and those treated with
MAGPI (22 patients) (Figure 2). The age at surgery
and type of hypospadias were recorded at the time of
surgery.



Glanuloplasty in Treatment of Distal Hypospadias
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Sub-meatal incision
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Figure 1: Urethral advancement surgery

Figure 2: meatal advancement

In all patients, we inserted a uretheral stent (NG tube)
of 6 Fr. A compressing dressing with paraffin gauze
was used, which was removed along with the stent
after five days.

In the early post-operative period, vital signs and
urine output were monitored.  Follow-up was
conducted at 2 weeks, 1 month, 3 months, and 6
months  postoperatively. The study included

82

observation of the meatus and glans regarding meatal
retraction, meatal stenosis, wound dehiscence, wound
infection or hematoma, urine stream, and the final
cosmetic outcome. The duration of surgery and
hospital stay were recorded for each patient.



Statistical analysis:

The data were analyzed using the Statistical Package
for Social Sciences(SPSS) version 22 and are
presented as mean + standard deviation. A paired t-
test was used to compare the means of continuous
variables. A P-value of less significance was set at P
< 0.05.

Results

Demographic and Clinical Characteristics

A total of 46 patients were initially included in this
study; 3 of them three were lost to follow-up.
Therefore, 43 patients completed the study evaluation
and were included in the final analysis (MAGPI
group, n = 20; URAGPI group, n = 23).

The demographic and clinical characteristics of the
study population are summarized in Table 1.

The mean age at surgery was 35.4 £17.31 months for
the MAGPI group and 37.5 +£14.27 months for the

URAGPI group, with no statistically significant
difference (P = 0.758). Likewise, no significant
difference was observed between the two groups in
terms of weight at the time of surgery (P = 0.669). A
family history of hypospadias was reported in two
boys in the MAGPI group (10%) and two boys in the
URAGRPI group (8.7%), dem onstrating no significant
difference (P = 0.641). Consanguinity was reported
in four families (20%) in the MAGPI group and three
families (13.04%) in the URAGPI group (P = 0.538).
Two associated anomalies were reported in this study:
congenital inguinal hernia and undescended testes.
Congenital inguinal hernia accounted for one case
(5%) in the MAGPI group and one case (4.35%) in
the URAGPI group (P = 0.892). Undescended testes
were noted only in the URAGPI group (n = 2, 8.7%),
with no statistically significant difference between
the cohorts (P = 0.350) (Table 1).

Table 1: Demographic and clinical characteristics of the study population

Variable MAGPI N=20 URAGPI N=23 P-value
Age at surgery, months
Mean+SD 35.4+17.31 37.5+14.27 0.758
Range 18-60 18-60
Weight at surgery, kg
Mean+SD 16.22+4.18 17.3£5.11 0.669
Range 14.5-19.2 14.8- 20.5
Family history
No 18(90%) 21(91.3%) 0.641
Yes 2(10%) 2(8.7%)
Consanguinity
No 16(80%) 20(86.96%) 0.538
Yes 4(20%) 3(13.04%)
Associated anomalies
Congenital inguinal hernia 1(5%) 1(4.35%) 0.892
Undescended testis 0(0%) 2(8.7%) 0.350
Anatomical Subtypes of Hypospadias URAGPI group, the glandular, coronal, and

Three anatomical types of hypospadias were
encountered in this study: glandular, coronal, and
subcoronal. In the MAGPI group, glandular
hypospadias accounted for 10 cases (50%), coronal
for 8 (40%), and subcoronal for 2 (10%) cases. In the

subcoronal locations accounted for 8 (34.78%), 11
(47.83%), and 4 (17.39%) cases, respectively. No
statistically significant differences were observed
between the two groups in terms of the distribution of
hypospadias subtypes (P = 0.560) (Figure 3).

12

10

Frequency

-

%]

Glandular

11
10
8 8
a
2
0 .
Coronal

m MAGPI

(F =0.560)

Subcoronal

m UAGPI

Figure 3: Types of hypospadias in MAGPI and URAGPI groups.
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Intraoperative Parameters and Postoperative
Complications



The mean operative time in the URAGPI group was
35.16 £2.9 min, which was comparable to that of the
MAGPI group (30.72+3.2 min) with no statistically
significant difference (P=0.790).

The total number of postoperative complications in
the study population was 6. In the MAGPI group,
four complications occurred, consisting of 2 cases of
meatal stenosis (10%) and two cases of wound
dehiscence (10%). In contrast, two complications
occurred in the URAGPI group, consisting of one
case of meatal stenosis (4.35%) and one case of
meatal retraction (4.35%). Statistically, there was no
significant difference in the overall complication

Table 2: Complications in MAGPI and URAGPI groups

rates between the two surgical groups (P = 0.566)
(Table 2).

Meatal stenosis was diagnosed objectively by
calibration of the meatus to less than 6 Fr and
successfully treated with outpatient meatotomy.
Wound dehiscence was treated with a secondary
Snodgrass tubularized incised plate (TIP) repair.
None of the patients in either group developed
urethrocutaneous fistulas. Ultimately, all patients
achieved excellent cosmetic and functional results,
characterized by a slit-like meatus, normal urethral
calibre, and normal urinary stream.

Complication MAGPI N=20 URAGPI N=23 P-value
No complication 16(80%) 21(91.3%) 0.566
Meatal stenosis 2(10%) 1(4.35%)

Meatal retraction 0(0%) 1(4.35%)

Wound dehiscence 2(10%) 0(0%)

Postoperative Hospital Stay

In all patients, the surgical dressing and urethral stent
were routinely removed on the fifth postoperative
day. Boys inthe MAGPI group stayed in the hospital
for a mean of 1.12 £0.5 days postoperatively (range:

1-2 days), while those in the URAGPI group stayed
for a mean of 1.41 +0.7 days (range: 1-2 days).
Statistically, there was no significant difference in the
postoperative hospital stay between the two groups (P
=0.412) (Figure 5).
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Figure 5: Postoperative hospital stay in MAGPI and URAGPI groups.

Discussion

This study aimed to compare the outcomes and
complications of MAGPI and URAGPI in the
treatment of distal hypospadias. In this study, the age
of boys at the time of surgery was approximately 3
years. Different studies worldwide have reported
different ages at surgery. However, most of these
studies reported older ages than those in our study. In
a previous study (9); study, the mean age at surgery
was 5.9 years, which reflects the late presentation of
these patients for consultation asking to solve the
problem. In a Turkish study that included 171 boys,
Ekinci et al. (10) reported a mean age at surgery of
4.5 years. In an American study (11), the age range
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was 4 months to 12 years. In Egypt, Hassan et al.
reported an age range of 9 months to 7 years (12). In
contrast, in another Turkish study, Elemen et al. (13)
reported a slightly younger age than the present study
(32.76+23.65 months). The variation in age at surgery
mainly reflects the cultural attitudes toward each
surgery. The age at the time of surgery in this study
was consistent with the standard timing of primary
hypospadias repair (14). "The advantages of early
surgery include easier aftercare, which includes better
restraint for hygienic purposes, less separation
anxiety, less need for analgesia, less postoperative
emotional disturbance, and better parent-infant
bonding"(15).

According to our study, there was no significant
difference between MAGPI and URAGPI in the type
of hypospadias. Glandular and coronal hypospadias



were the most common types in both groups. This
was in accordance with many previous reports, which
reported that glandular and coronal hypospadias were
the most common types of hypospadias (14,15).

In the present study, the mean operative time in the
URAGPI group was 32.16+£2.9 min, which was
comparable to that of the MAGPI group (30.72+3.2
min) with no significant difference. Compared with
other studies, this time period is relatively short. For
the MAGPI procedure, Elemen et al. (13) reported a
mean operation time of 58.82+22.87 min, and Jawad
(15) reported a mean operative time ranging from 30
to 50 min, with an average of 45 min.

The hospital stays in this study in both groups ranged
from 1-2 days with no significant difference between
MAGPI and URAGPI. This is in accordance with a
Saudi study in which the overall average hospital stay
was 1.2 days (15). A slightly longer stay (2-3 days)
was reported by Hadidi (14). The length of hospital
stay depends mainly on the presence of immediate
complications, such as bleeding or hematoma, which
were completely absent in the present study.

The most interesting finding of our study was that
there were six complications, four of which (two
meatal stenosis and two wound dehiscence) occurred
in the MAGPI group, while two complications (one
meatal stenosis and one meatal retraction) occurred in
the URAGPI group, with no significant difference.
These are considered within the acceptable rate of
long-term complications, both in terms of the type of
complications and their frequencies, compared with
other studies worldwide. This result is in accordance
with a study from Saudi Arabia, in which theauthors
treated 153 boys with distal hypospadias (URAGPI
for 51 patients and MAGPI for the other 102
patients). The overall complication rate was 4% in
URAGPI compared to 3.8% in MAGPI. The study
concluded that URAGPI can be used effectively in
patients with coronal and subcoronal hypospadias,
particularly in the presence of fibrotic immobile
urethral meatus or MAGPI limitations. URAGP
could also be a useful alternative to MAGPI, where
tension-free urethral advancement and glanular
wrapping can be achieved (15).

Moreover, in a study that treated 20 patients with
distal hypospadias with URAGPI and followed them
for one year, three patients developed meatal stenosis
and five patients had meatal retraction (9).

Among twenty-six patients, complications were
observed in 15% had postoperative patients, with one
patient requiring a second operation to stop the
bleeding (16). However, (11) found a single case of
postoperative hematoma (1.3%) among 73 patients.
The study described a surgical procedure among 30
patients, one-third of whom developed meatal
stenosis; two (6%) responded to repeated dilatation
twice weekly for two weeks, and one (3%)
requiredmeatoplasty (17). Another study (10)
reported that among 171 patients, four (2%) had
meatal stenosis, four (2%) had a fistula, four (2%) had
meatal regression, and four (2%) had granular
dehiscence.
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Since the innovation of meatal advancement and
glanuloplasty (MAGPI) (18), this procedure has been
successfully used by many surgeons (19). However,
many reports have indicated complications and
unsatisfactory results with the MAGPI procedure,
particularly in the long term (20). The primary
criticisms of the MAGPI procedure are meatal
regression and meatal stenosis. To prevent these
complications, many authors have reported
modifications to the procedure (21).

This led to the need for other single-stage procedures
with fewer or comparable complications. Therefore,
urethral advancement and glanuloplasty (URAGPI),
a single-stage procedure that is a modification of
MAGPI, was found to be a good alternative to
MAGPI.

Conclusions

Urethral advancement and glanuloplasty (URAGPI)
is a good surgical option with comparable outcomes
and complications to those of meatal advancement
and glanuloplasty (MAGPI) in the treatment of
patients with distal hypospadias, and the use of each
one of them depends on the surgeon’s preference and
experience.
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