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Abstract

Original Article

IntroductIon

Hypospadias is one of the most common urological procedures 
being performed in the paediatric age group. The generally 
accepted incidence of hypospadias is 0.82–8.2/1000 live 
male births.[1] Approximately 70% of the cases are of distal 
hypospadias. Many techniques have been reported for correction 
of this anomaly. Mathieu described his single-stage meatal-based 
flap technique over 80 years ago,[2] and it has been commonly 
used since.[3] A fish-mouth meatus following the classical 
Mathieu’s repair is often considered as a major deficiency, and 
various modifications have been described to overcome it.[4-7]

In this series, the modified Mathieu’s repair used preserved the 
apical part of the glanular cleft including the lips, part of the 
unformed glanular meatus in the reconstruction of a vertical 
slit neomeatus. Our results are presented.

MaterIals and Methods

A retrospective analysis of all cases of Mathieu’s repair done 
by a single surgeon over the last 22 years (1995–2017) was 
carried out. Operation theatre database and the personal record 
were used to identify patients.

The demographic data, description of the defect, age at surgery, 
follow-up progress at 3 months, 15 months and 4 years and 
any associated complications were noted.

All cases of coronal, sub-coronal and distal penile hypospadias 
were included in the study. Cases done as secondary Mathieu’s 
procedure were also included irrespective of the primary procedure.
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Surgical technique
All cases have been performed by a single surgeon using a 
standardised technique.

The patients received a general anaesthetic and caudal block. 
Horton’s test was performed to assess chordee. A Denis Browne 
Ring Retractor was used to station the penile shaft on the full 
stretch to facilitate the surgery.[8]

The Mathieu’s meatal-based flap was marked as shown in 
Figure 1. The length of the flap required was measured from the 
inferior edge of the hypospadiac meatus to the lip, a prominence 
along each side (‘hillock’) of glanular cleft. The width of the 
flap was 6–7 mm normally. The flap with the convex apex 
was raised from the ventral penile skin, 7/0 polydioxanone 
suture (PDS) was placed at the two corners of the free-end to 
provide traction avoiding any unnecessary grasping and tissue 
trauma of the flap during mobilisation. Distal incision followed 
on from the flap was made straight across the coronal sulcus 
along a line joining the lip of glanular cleft on each side. The 
glanular part of incision was deepened to give a loose adequate 
glans wing on each side. The neourethra was formed following 
a side-to-side anastomosis using subcuticular, continuous and 
inverting 7/0 PDS (polydioxanone, Ethicon) sutures of the 
Mathieu flap and the isolated distal urethal plate and part of 
the glanular cleft. The apical part of the glanular cleft and the 
apex of the flap bridging across the lips of the cleft formed the 
neomeatus [Figure 2]. A volume of 3 ml of the lateral part of the 
2 glans wings were brought together and fixed to the neomeatus 
at the 6’0 clock position using 6/0 PDS. The rest of the glans 
wings were sutured together using interrupted, buried 6/0 
PDS along the midline buttressing the neourethra and forming 
the ventral glans penis. As there was no overlap of the suture 
lines between the neourethra and the glans repair, no second 
waterproof layer was used. Excision of the hooded foreskin was 
done routinely unless parents had expressed their preference for 
a reconstruction of the foreskin. The ventral penile skin defect 
left by the flap was closed with the lateral skin mobilised and 
brought together in the midline using interrupted 6/0 PDS.

A Foley catheter was inserted for urinary diversion. Trilaminate 
Allevyn (Smith and Nephew, UK and Ireland) non-adherent 
dressing was used[9] due to the ease of application and 
removal. This replaced the conformable foam (Cavi-care, 
Smith and Nephew, UK and Ireland) dressing used in early 
cases. The catheter and dressing were removed after 48 h 
postoperatively.[10] Parents were given the choice of the child 
staying only the first night and returning for removal of 
dressing and catheter or the full 48 h.[11]

Prophylactic trimethoprim was given to the patient while the 
urinary catheter was in situ. The catheter and dressing were 
taken off with the child sedated using oral midazolam. All 
patients are followed up at 3 months, 15 months and 4 years 
after the operation.

results

A total of 97 cases fulfilled the inclusion criteria of this study.

A total of 91 patients had a primary Mathieu’s procedure. 
Six patients had a secondary Mathieu procedure, with the 
previous repair being Snodgrass in 1, Duckett onlay in 2, 
Meatal Advancement Glanuloplasty in 2 and a previous 
Mathieu in 1. Age of patients ranged from 8 months to 5 years 
at the time of surgery, with a mean age of 20 months. Level 
of distal hypospadias was coronal in 72 patients, subcoronal 
in 17 patients and distal penile hypospadias in 8 patients. 
18 patients had a mild chordee.

Follow-up ranged from 15 months to 4 years with a mean 
of 2.5 years. Complications were noted in 9 patients: fistula 
in 4 (4.12%), meatal retraction in 3 (3.09%) and 2 had mild 
stenosis (2.06%).

Ninety-four patients (96.90%) had a vertical slit 
neomeatus [Figure 3]. This included the 4 patients with fistula 
and both patients with mild stenosis. All fistulae were closed 
operatively at 6–12 months from the initial repair. Both cases 
of stenosis responded well to dilatation. In 4 patients (4.12%), 
the lower end of the neomeatus was splayed giving it a slight 

Figure 2: A completed modified Mathieu repair with urinary catheter in situ
Figure 1: Marking of Mathieu’s flap showing lips of un‑formed meatus, 
points of glans closure and glans wings at neo‑meatus level
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triangular appearance compared to a natural slit, but the 
maximal dimension was still vertical. Three patients (3.09%) 
had a roundish neomeatus.

dIscussIon

The ‘fish-mouth’ appearance of the neomeatus following 
Mathieu’s repair has been seen as a common deficiency of 
the technique. With reference to the lips along the ridge of 
the glanular cleft, an easily recognisible part the unformed 
glanular meatus, augmented by the meatal-based flap allows a 
final configuration of the vertical slit neomeatus. The incision 
raising the glans wing was placed precisely along the ridge of 
the cleft, in line with the lips, instead of a straight paramedian 
one as in the original Mathieu’s technique. Preserving the 
lips and rest of apical cleft is essential in the final vertical 
slit appearance. The Mathieu flap has been considered rather 
robust with good vascularity, and our incidence of retraction 
of neomeatus is of 3.09% and total dehiscence of the repair has 
not been seen in our series. This agrees well with the report of 
a 100% success rate by Retik et al., using the Mathieu’s repair 
in over 200 consecutive cases.[3]

Modifications of Mathieu’s repair aiming to achieve a vertical 
slit neomeatus have been reported. Barcat described the 
‘balanic groove technique’ in 1969.[4] It involves a midline 
incision made into the glans allowing the neourethra buried 
deep into the glans tissue to create a more vertical meatus. 
Their results showed a significant complication rate of 20% 
involving breakdown and fistula formation in a series of 
267 patients. In 1989, Rich et al., described ‘hinging of the 
urethral plate’ in combination with the Mathieu flap.[5] Boddy 
and Samuel described a new modification for Mathieu’s repair 
called Mathieu and ‘V’ incision sutured (MAVIS) in 2000.[6] 
They excised a triangle from the apex of the para-meatal flap 
to create a more slit-like effect and a good cosmetic result 
without any fistula or stenosis was reported in 32 patients. 
Their complication rate was only 3%. The latest modification 

has been described by Hadidi. This is called slit-like adjusted 
Mathieu’s technique with adjustment of the meatal edge of the 
flap similar to MAVIS, for distal hypospadias.[7] According to 
the authors, the main modifications were based on the design 
of a converging incision and the technique of suturing. They 
have reported a satisfactory result in 97%. Their fistula rate 
was 1.60%. They reported a stenosis rate of 0.45% and a repair 
breakdown rate of 0.68%.

Our technique deviates from the classical Mathieu’s repair in 
the position of the balanic incisions and preservation of the 
glanular cleft including the lips. In situation with a shallow 
glanular cleft or small and short glans, the success rate to 
recreate a vertical slit neomeatus will probably be lower. 
A postrepair roundish neomeatus which we attributed to the 
shallow glanular cleft has been seen in 3 of our patients

Among our series of 97 patients, a glanular vertical slit 
neomeatus was achieved in almost 97% of them. This 
compares favourably to 92.3% reported by Hamid et al., in 
their experience in the use of Snodgrass technique.[12] Our 
experience with this technique is that of a reliable result of 
an adequate functioning neomeatus with good cosmesis. Our 
overall success rate is comparable to other reported series, 
in the use of Mathieu’s technique in the repair of distal 
hypospadias.[12]

conclusIon

Mathieu’s repair is an old and time-tested technique used in 
surgery of distal hypospadias. With modification aiming to 
preserve the apical part of the glanular cleft adopted, a vertical 
slit neomeatus can be achieved readily as shown by our series 
and major complications appear rather uncommon. We can 
recommend favourably this approach as one of the options 
for distal hypospadias repair.
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