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Abstract
Background: Hypospadias is one of the commonest congenital
anomaly in boys which requires either a single stage repair or staged
repair. The success of the procedure depend upon the type, anatomy,
experience of the surgeon, method of repair and preoperative
hormonal stimulation. Aim: The aim of the study was to evaluate the
various preoperative factors responsible for outcome of single stage
repair in distal penile, mid penile and proximal penile hypospadias.
Methods: There were 48 patients in this observational study which
were divided into two groups. Group A comprised of 24 patients with
glanular and coronal hypospadias while Group B comprised of 16
patients with distal penile, 5 mid penile and 3 proximal penile types
with minimal chordae. All the 24 (50%) patients in group A
underwent meatal advancement and glanuloplasty incorporated
(MAGPI) repair while in group B 15 (31.25%) patients underwent
Tabularized Incised Plate (TIP) repair and 9 (18.75%) patients
underwent combined TIP and Mathieu’s repair. Results: Overall
operative success rate observed in the study was 41 (85.41%) patients.
In 7 (14.58%) patients urethrocutaneous fistula as a major complication
occurred which included 1 patient in Group A and 2 patients with
Distal Penile Hypospadias (DPH), 2 patients with Mid Penile
Hypospadias (MPH) and 2 patients with Proximal Penile
Hypospadias (PPH) in Group B. In 2 (4.16%) patients, mild meatal
stenosis was noted which settled with meatal dilatation.
Urethrocutaneous fistula (UCF) disappeared in 2 (4.16%) patients on
follow up with regular urethral dilatation. Conclusion: MAGPI is the
ideal procedure for glanular/coronal hypospadias. For distal penile
hypospadias, TIP alone or combined TIP and Mathieu’s repair gives
equally good results. Preoperative testosterone therapy reduces the
incidence of complications in a single stage hypospadias repair.

Keywords:- Distal penile hypospadias(DPH), Meatal advancement and glanuloplasty incorporated (MAGPI), Tubularised incised
plate urethroplasty (TIP), Mathieu’s repair, Urethrocutaneous fistula (UCF).

INTRODUCTION
Hypospadias is a common congenital anomaly
with an incidence of 0.4-8.2 per 1000 live births

and is the second most common congenital
disorder after cryptorchidism in boys.[1,2] It has
been classified into three types- Anterior or
distal (glanular,coronal and subcoronal),
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middle (midpenile and proximal penile) and
posterior or proximal (penoscrotal, scrotal and
perineal). Anterior type constitutes the
majority 65-70% of the cases, with mid type
constituting 10-15 % and posterior 20%.[3]
Principles of repair involve straightening of
penis (Orthoplasty), creating a slit like opening
at the tip of penis (Urethroplasty and
Meatoplasty), making the glans conical looking
(Glanuloplasty) and proper skin coverage.[4]
The surgery can be done in a single stage
(distal penile,midpenile and proximal penile
types without significant chordae) or staged
repair (proximal penile, penoscrotal, scrotal,
perineal with significant chordae.[5] Different
preoperative factors and methods of repair in a
single stage procedure have been evaluated
from time to time in literature to reduce the
complication rate. The major complications in
hypospadias repair are; urethrocutaneous
fistula,
urethral
stricture,
urethral
diverticulum,
meatal
stenosis,
wound
infection, impaired healing and breakdown of
repair. A number of procedures like MAGPI,
Mathieu repair, Horton-Devine procedure,
Mustarde repair, Onlay procedure, Snodgross
procedure,
Combined
Mathieu’s
and
Snodgross repair have been described for
anterior hypospadias.[6,7,8] But the quest for
single stage operative procedure with excellent
results and minimal complications is still
continuing.[9] The choice of hypospadias repair
varies depending upon the size of the phallus,
characteristics of urethral plate, position of
meatus, presence of chordae and experience of
the surgeon.[10] Different studies and reports
have been published in literature to evaluate
factors which influence the outcome of repair
in hypospadias like age of the patient, size of
phallus, glans shape, urethral plate width,

prepucial
vascularity
and
preoperative
androgen stimulation to increase the
vascularity and size of the phallus.[11,12,13,14,15,16]
The present study was undertaken to evaluate
the suitability of different procedures and
effect of various preoperative factors like age
of the patient, size of phallus, androgen
stimulation and urethral plate anatomy in
patients who underwent single stage
hypospadias repair.
MATERIAL AND METHODS
Forty eight 48 patients were included in this
study with hypospadias who required a single
stage repair in the Postgraduate Department of
Surgery, Government Medical College Jammu
over a period of 1 year between November
2018 to October 2019. Ethical clearance was
taken from ethical committee of the institute.
All the patients were evaluated preoperatively
which included history, systemic examination,
examination to rule out associated anomalies
and detailed local examination of hypospadias
and external genitalia. In local examination
morbid anatomy was assessed regarding the
size of phallus, shape of glans, location of the
external urethral meatus, urethral plate width,
presence or absence of chordee, degree of
chordae and prepuce status. Size of phallus
was assessed on visual appearance for the
operative procedure and patients were divided
as having adequate or inadequate length. In
those patients where penile length was
inadequate, preoperative testosterone therapy
was given in a dose of 2mg/kg body weight on
weekly basis for three weeks. Urethral plate
characteristics which included width of the
urethral plate more than 8mm or less than
8mm was assessed by using Vernier Calliper.
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Inclusion criteria
 All children upto 18 years
 Patients who needed single stage repair
 Minimal chordae
Exclusion criteria
 Patients
with
penoscrotal,
Hypospadias
 Severe chordae
 Patients who needed redo surgery

scrotal

All relevant preoperative investigations
including complete blood count, coagulation
profile, serology, urine examination and
ultrasound of abdomen if needed were done.
An informed consent was taken from parents/
guardian before surgery. For the purpose of
operative intervention, patients were divided
into two groups; Group A having glanular and
coronal type 24(50%) patients and Group B
having distal penile 16 (33.33%), mid penile 5
(10.41%) and proximal penile 3(6.25%) patients.
All the patients were operated in elective
operation theatre under General Anesthesia
with caudal block and antibiotic prophylaxis
(Inj. Ceftriaxone and Inj. Amikacin) at the time
of induction.Group A patients underwent
MAGPI urethroplasty as per standardized
technique. A silk stay suture was placed on
glans and meatal advancement was done by
giving a vertical incision in the urethral plate
and stiching it transversaly by 5-0 vicryl
sutures. A subcoronal incision was made
proximal to native meatus extending all
around the coronal sulcus. Glans wings were
mobilized from the side of corpus and
glanuloplasty was accompalished by elevating

the ventral side of meatus forwards and
rotating the glanular wings upwards and
ventrally
in
a
conical
manner.
Reapproximation of the glans was done in two
layers using 5-0 vicryl sutures. Feeding tube
was placed into bladder for the drainage of
urine and pressure dressing applied. Dressing
was changed after 48 hours of surgery and
catheter was removed after 72 hours of
operation. Patient was discharged on oral
antibiotics with advice to follow up in Surgery
OPD as per the protocol.Group B patients
underwent either TIP Urethroplasty with
urethral plate width of more than 8mm or
Combined repair (TIP and Mathieu’s) with
urethral plate width of less than 8mm. In TIP
urethroplasty [Figure 1], after placing a stay
suture on the glans, feeding tube was placed
into the bladder. A’ U’ shaped incision was
made along the lateral margins of urethral
plate. Penis was degloved and glans wings
were dissected out. A relaxing incision was
made in midline of urethral plate and tension
free tubularization of the urethra was done
using 5-0 PDS continuous suture. Neourethra
was covered by dartos flap created out of inner
preputial layer and rotated ventrally with
interrupted 5-0 vicryl sutures. Glanuloplasty
was done in two layers followed by skin
coverage of penile shaft. Pressure dressing was
applied. In Combined repair after placing the
stay suture [Figure 2], a feeding tube of
appropriate size was introduced into the
bladder. A meatal based Mathieu’s flap was
marked equal in length to urethral plate and
mobilized. A parallel incision was made along
the lateral margin of urethral plate. Penis was
degloved and glans wings raised. A midline
incision was made in the native urethral plate
and neourethra was created by suturing the
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Mathieu’s flap with lateral margin of urethral
plate with continuous 5-0 PDS suture. Repair
was covered by dartos flap dissected from the
inner prepuce layer and rotated ventrally.
Repair was completed after glanuloplasty and
skin coverage of penis. Pressure dressing was
applied over sofra tulle.In Group B pateints,
first dressing was changed after 96 hours of the
operative repair after which wound was kept
open and Neosporin Ointment was applied
over the suture line. Patients were discharged
after change of first dressing on oral
antibiotics,
analgesics,
laxatives
and
anticholinergics.
In
the
immediate
postoperative period any complications like
bleeding, wound infections, seroma formation,
haematoma formation, skin necrosis and
catheter related problems were recorded.
Feeding tube was removed after 10-12 days in
the OPD and patients were advised to come for
follow up after 1 week of the catheter removal.
Patients were followed up in the OPD for
urethral calibration and dilatation weekly for 1
month, twice weekly for 3 months and
subsequently if required. After catheter
removal and in follow up complications like
urethrocutaneous fistula, meatal stenosis,
urethral stricture were noted.
RESULTS
A total of 48 patients were enrolled in the
study. Age of the patients varied between 2-18
years with majority of 34 (70.83%) patients
below 7 years of age, 10 (20.83%) between 8-13
years and only 4 (8.33%) above 14 years. In 8
(16.6%) patients belonging to Group B
minimal skin chordae was present. In
26(54.16%) patients (14 belonging to group A

and 12 belonging to group B), preoperative
testosterone therapy was given after clinical
assessment of the phallus size as shown in
[Table 1]. All the 24 (50%) patients in group A
underwent MAGPI repair while in group B
depending upon the urethral plate width and
type of anomaly TIP urethroplasty alone or
combined with Mathieu’s repair was done as
shown in [Table 1]. TIP urethroplasty was done
in 15 (31.25%) patients which included distal
penile hypospadias with urethral width of >
8mm, midpenile and proximal penile type of
hypospadias. In 9 (18.75%) patients of DPH
with a urethral width <8mm combined TIP
and Mathieu repair was performed. Major
complication noted in the study was UCF in 7
(14.58%) patients (1 in group A and 6 in group
B) . The incidence of fistula formation was
more in patients having age >10 years with an
incidence of 2 (28.57%) as compared to 5
(12.19%) patients with<10 years of age. Also
observed in the study was more incidence of
UCF in 5 (22.72%) patients where preoperative
testosterone was not given as compared to
2(8.33%) patients where it was given as shown
in [Table 1]. Another observation made in the
study was disappearance of UCF in 2 (one
group A and 1 group B with combined repair)
in the follow up period with urethral
calibration there by lowering the overall fistula
incidence to 5 (10.41%) in the study. The other
complication noted in the present study was
mild meatal stenosis in 2 patients of group B
which settled in the follow up period with
regular meatal calibration and superficial skin
necrosis in 1 patient of group B without any
subsequent effect on the repair.
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Table 1: Showing the incidence of UCF in relation to various factors
Urethrocutaneous Fistula
Parameters
Groups
Yes
Type of repair
Group A (24)
1 (4.16%)
MAGPI repair
Group B (24) TIP repair
Distal penile (7)
1 (14.28%)
Mid penile (5)
2 (40%)
Proximal penile (3)
2 (66.66%)
TIP with Mathieu’s repair
1 (11.11%)
Distal penile (9)
Total
7 (14.58%)
Age
>10 yrs (7)
2 (28.57%)
<10 yrs (41)
5 (12.19%)
Preoperative
Not given (22)
5 (22.72%)
testosterone
Given (26)
2 (8.33%)

No
23 (95.83%)

6 (85.71%)
3 (60%)
1 (33.33%)
8 (88.88%)
41 (85.42%)
5 (71.43%)
36 (87.81%)
17 (77.28%)
24 (91.67%)

Figure- 1
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Figure- 2
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DISCUSSION
Surgery for Hypospadias has remained a
challenge for the treating Surgeons as the
complications rates are high in the
inexperienced hands and learning curve is
long. Over the past century surgical treatment
continued to develop and not a single
preferred technique could be advised for
different types of hypospadias.[10] Anterior
hypospadias is generally managed by one
stage procedure with most popular techniques
like MAGPI, Snodgrass (TIP) procedure,
Mathieu’s technique and Onlay procedure.[6,7]
For glanular and coronal hypospadias,
different procedures have been reported in
literature like MAGPI, TIP procedure, Urethral
Advancement procedure and M inverted V
Glanuloplasty.[5] In the present study we
performed MAGPI repair in all 24 patients
with a diagnosis of glanular and coronal
hypospadias and our results were excellent
with fistula formation in only 1(4.16%) patient.
J. Duckett et al., and MA Abdelrahman et al
also recommended that MAGPI as an excellent
procedure
for
glanular
and
coronal
[17,18]
hypospadias
in
their
study.
TIP
urethroplasty has become the most popular
technique for distal hypospadias repair
worldwide since its introduction in 1994,[19,20]
and with experience its application has also
been extended to mid penile and proximal
penile types.[5,21] The major complication with
this procedure in the beginning has been
urethrocutaneous
fistula,
which
with
consecutive
modifications
particularly
covering the repair with dartos layer from
inner prepuce has been brought down to
5.7%.[22] In the present study TIP urethroplasty
was performed in 15 patients (7 patients of

DPH, 5 patients of MPH and 3 patients of PPH)
with urethrocutaneous fistula formation in
only 1 (14.28%) patient with distal penile
hypospadias and 4 (50%) patients with mid
penile and proximal penile hypospadias. Our
results in distal penile hypospadias are
comparable with the other studies but a higher
fistula rate seen in mid penile and proximal
penile type may be attributed to the morbid
anatomy and points towards that procedure is
unfavorable
in
these
conditions.[21,23]
Parameatal
based
flap
urethroplasty
(Mathieu’s procedure) is another commonly
used standard procedure for the repair of
distal penile hypospadias with complication
rate of less than 4% in different series.[24,25]
However this repair creates a horizontal and
rounded meatus which is commonly less
acceptable than normal slit like opening and
meatal stenosis is more common in TIP
urethroplasty.[16,24,25] In order to overcome
these problems some authors have reported
series in which both techniques of Incised plate
and Mathieu’s flap repair have been combined
to give better results.[26,27] In the present study,
9 (18.75%) patients with narrow urethral width
(<8mm) a combined repair TIP with Mathieu’s
flap was done and in only 1 (11.11%) patient
postoperative
urethrocutaneous
fistula
developed which later settled with regular
dilatations in the follow up. Cosmetic result
was excellent and no case of urethral stenosis
occurred in these patients. Salem HK et al, has
reported an incidence of 6% of meatal stenosis
and 3% of urethrocutaneous fistula in their
study of combined repair on 33 patients and in
all cases meatal stenosis responded to regular
dilatations and UCF was repaired.[27] El
Ganamy EOet al. have also reported an
incidence of 2.9% of urethrocutaneous fistula
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but no meatal stenosis in a series of 34 patients
with excellent results.[28] In our study we also
evaluated
the
incidence
(28.57%)
of
urethrocutaneous fistula in age group more
than 10 years and (12.19%) in age group less
than 10 years. Hirgude ST and Kadale SB have
also reported an incidence of 62.5% in the age
group greater than 10 yrs.[29] Dodson J et al.,
have
reported
an
incidence
of
urethrocutaneousfisula of 48% in ages above 10
years as compared to 28.57% in present
study.[29] In our study we also evaluated the
role of preoperative androgen therapy in
decreasing the complications as has been
published by various authors in their
series.[13,14]
The
incidence
of
major
complications i.e UCF was seen in 5 (22.7%)
out of 22 patients in which preoperative
testosterone was not given as compared to 2
(8.33%) out of 26 patients who received
preoperative androgen therapy. Snodgrass W
et al.,have also reported that the incidence of
complications like glans dehiscence and fistula
formation decreases from 13% to 2.4% by
testosterone therapy.[13] Asgari SA et al., have
reported in their study that the incidence of
urethrocutaneous fistula was more in 7.69%
patients who were not given preoperative
testosterone therapy as compared to 4.39%
where it was given and similarly meatal
stenosis was more in 3.29% patients as
compared to 1.09% patients.[30] Ahmed R et
al.,have reported in their study that
preoperative testosterone therapy improves the
vascularity of penile skin, increases the size of
phallus and improves the surgical outcome of
hypospadias repair.[31] We also evaluated the
effect of urethral plate width on outcome of
hypospadias repair as we performed combined
repair in distal penile hypospadias patients

with width less than 8mm and TIP
urethroplasty in patients with a urethral width
of more than 8mm and complication rate
incidence was almost same. However fistula
occurred in 4 (50%) patients of mid penile and
proximal types with a urethral plate width of
greater than 8mm which underwent TIP repair
which shows that TIP is not an ideal procedure
in these circumstances. Some authors have
reported higher incidence of complications in
cases with urethral width less than 8mm.
Aboutaleb H reported in a series of 100
patients who had underwent TIP repair that
the fistula rate was 23% in patients with
urethral width less than 8mm as compared to
2.4% in patients with urethral plate width
greater than 8mm.[32] Bush NC and Snodgrass
W are of the opinion that urethral plate width
does not affect outcome of TIP repair.[15]
However in distal group we performed
combined repair in narrow uretheral plate
width of <8mm which decreased the fistula
rate and we recommend this as a preferred
procedure for the same. In our study there
were also 2 (4.16%) cases of meatal stenosis;
one in TIP repair and another in combined
repair both of which responded to dilatation in
the follow up. The incidence of meatal stenosis
reported in other studies is 6-6.5% which is
comparable to the present study.[6,27] In follow
up all the patients were calibrated with
appropriate size feeding tube to access for the
meatal stenosis and caliber of neourethra. In 2
patients urethrocutaneous fistula disappeared
with regular calibration which has also been
reported by others.[6]
CONCLUSIONS
MAGPI is an ideal technique for glanular and
coronal hypospadias with low complication
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rate. TIP should be offered to patients of distal
penile hypospadias with wide urethral plate.
Combined repair (TIP and Mathieu’s) is an
excellent
procedure
in
distal
penile
hypospadias with narrow urethral plate width

resulting in good cosmetic appearance and low
complications . Complication rate is more in
older age group and preoperative androgen
therapy
decreases
the
incidence
of
complications.
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