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Abstract Objective: To compare outcomes of the Mathieu incised-plate (Mathieu-
IP) technique vs the standard tubularised incised-plate (TIP) technique for primary
management of distal hypospadias.

Patients and methods: Between April 2012 and August 2015, 66 patients (aged 15–
60 months) with primary distal hypospadias were randomly allocated to two groups.
Group 1 included 34 patients who underwent Mathieu-IP repair and Group 2
included 32 patients managed using the TIP technique for primary management
of distal hypospadias. Postoperatively, all patients were examined weekly up to
1 month and then at 3 and 6 months. Perioperative data, complications and out-
comes of both procedures were statistically analysed and compared.

Results: There were no statistically significant differences in patient demographics
between the groups at baseline. There was no statistically significant difference in the
mean (SD) operative time between Groups 1 and 2, at 95 (7.6) and 91.2 (8.1) min,
respectively. There was no statistically significant difference in the shape of the urine
stream at micturition or the neomeatus between the groups postoperatively. The rate
of postoperative fistula was significantly higher in Group 2 (TIP) compared to

http://crossmark.crossref.org/dialog/?doi=10.1016/j.aju.2017.03.007&domain=pdf
mailto:tarekgh78@yahoo.com
http://dx.doi.org/10.1016/j.aju.2017.03.007
http://www.sciencedirect.com/science/journal/2090598X
http://dx.doi.org/10.1016/j.aju.2017.03.007
http://creativecommons.org/licenses/by-nc-nd/4.0/


Mathieu technique with incision of the urethral plate 243
Group 1 (Mathieu-IP), at 18.7% vs 2.9% (P = 0.004). There was no postoperative
meatal stenosis in Group 1, which did occur in five patients (15.6%) in Group 2
(P = 0.002).

Conclusion: The Mathieu-IP technique appeared to be better than the standard
TIP technique with regard to postoperative fistula formation and meatal stenosis,
and with acceptable cosmesis.

� 2017 Arab Association of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
Introduction

About 80% of patients with hypospadias have their ori-
fices in the coronal and subcoronal positions [1]. Many
surgical repair techniques have been practiced by many
surgeons for correction of hypospadias anomaly. There
are two methods that have been widely used, perimeatal-
based flap (Mathieu) and tubularised incised-plate (TIP)
urethroplasty [2]. The major disadvantage of Mathieu
technique is that the horizontal, rounded meatus is less
acceptable than the slit-like meatus of the TIP tech-
nique. In the last two decades the Mathieu procedure
has become less popular than TIP and this may be due
to the simplicity and the good cosmetic slit-like final
appearance of the meatus of the TIP technique [3].
The drawbacks of TIP urethroplasty are the relatively
high incidence of urethrocutaneous fistula (0–33%)
and also meatal stenosis that necessitate regular dilata-
tion; these complications are more challenging with nar-
row urethral plates and flat shallow glans [4,5]. A
modification of the classic Mathieu technique, by adding
incision of the urethral plate including the native
hypospadias orifice, enhance the benefits of using this
technique in hypospadias with a narrow original meatus
and improving cosmesis [6,7].

In the present prospective randomised study, we
assessed the benefits of the Mathieu incised-plate
(Mathieu-IP) technique in improving outcomes and
cosmesis in comparison with the standard TIP
technique.

Patients and methods

The study was conducted between April 2012 and April
2015 on patients with primary distal hypospadias (coro-
nal, sub-coronal, distal penile), after approval of the
Local Ethics Committee of Benha Faculty of Medicine
and obtaining informed written consents from the par-
ents of the children.

The details of study flow are shown in Fig. 1. In all,
77 patients with distal hypospadias (coronal, sub-
coronal, distal penile) presented to the outpatient clinic
and were eligible to be enrolled. We excluded nine
patients for the following reasons: presence of severe
chordee in three, previous hypospadias surgery in five,
and a poorly developed urethral plate in one. The
remaining 68 patients were randomly divided using the
sealed-envelope method into two groups. Group 1,
included 34 patients who were managed by the Mathieu
procedure plus incision of the urethral plate (Mathieu-
IP); and Group 2, included 34 patients who underwent
TIP urethroplasty (Snodgrass procedure). All patients
in both groups completed the procedure (see Fig. 2).

The postoperative functional assessment and cos-
metic evaluation was carried out by medical personnel
other than the surgeons and by the parents at the
follow-up visits and included: the site of the new meatus;
calibre and force of the stream; and the presence of com-
plications in the form of urethral cutaneous fistula, mea-
tal stenosis, glandular dehiscence, haematoma,
infection, and disruption of the neourethra [8]. Also
the shape of the meatus, whether slit-like or rounded,
was assessed by both the parents and medical personnel.

Two patients in Group 2 (TIP) were lost to follow-up,
so the final number for analysis and comparison was 32
patients, whilst all 34 patients in Group 1 (Mathieu-IP)
completed follow-up.

Technique of Mathieu-IP

Under general anaesthesia, a 5-0 polyglactin 910
(Vicryl�, Ethicon, Somerville, NJ, USA) traction suture
was placed on the dorsal part of the glans. The distance
between the tip of the glans and the site of the hypospa-
dias opening was measured. A suitable 6-F nelaton
catheter was used as a tourniquet when needed. A ‘U’-
shaped incision was created according to the distance
measured beforehand. The width of the base end of
the flap should be wider than the tip. Two lateral inci-
sions were made parallel to the original urethral plate
and deepened in the glanular part to form the glanular
wings. A midline incision of the urethral plate was made
extending from within the native meatus to the tip of the
glans just beyond the pre-planned meatus site. Urethro-
plasty was completed by suturing the perimeatal-based
skin flap with the edges of the urethral plate over a suit-
able urethral catheter using 6-0 polyglactin 910 suture in
a running subcuticular manner until the tip of the glans.
A dartos flap was harvested to cover the two suture
lines. Then the glanular wings were closed symmetrically
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Fig. 1 Study flow chart.

Fig. 2 Shape of the neomeatus in Mathieu-IP group (Group 1).
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over the neourethra using transverse mattress 6-0 poly-
glactin 910 sutures in two layers. The penile shaft was
covered by the available penile skin. A compression
dressing with local gentamycin ointment was applied
to the surgical area, and all patients received third-
generation cephalosporin injection therapy for 1 week.
The catheter was removed 7 days after surgery and all
patients were followed weekly for the first month and
then at 3 and 6 months.

Technique of standard TIP

The technique strictly adhered to the standard TIP and
in brief, we did the following: a circumscribing skin inci-
sion was made 2 mm below the hypospadias meatus,
penile degloving, the para-urethral plate incision was
made, and a vertical midline incision of the urethral
plate was made from within the hypospadiac meatus
and extended up to the mid-glans. The urethral plate
was tubularised, beginning proximally, and closed in
two layers using 6/0 polyglactin 910 suture. The
neomeatus was formed on a catheter 2 F larger than
the urethral stent. A flap was harvested from the pre-



Table 2 Operative and postoperative data.

Variable Group 1

(Mathieu-IP)

N= 34

Group 2

(TIP)

N= 32

P

Operative time, min 0.06

Range 80–115 75–120

Mean (SD) 95 (7.6) 91.2 (8.1)

N (%):

Stream of micturition: 0.5

Single normal stream 32 (94.1) 26 (81.3)

Sprayed stream 2 (5.9) 1 (3.1)

Narrow stream 0 5 (15.6)

Shape of new meatus: 0.06

Slit-like 30 (88.2) 32 (100)

Rounded 4 (11.8) 0

Postoperative fistula:

No fistula 33 (97.1) 26 (81.3) 0.04

Fistula 1 (2.9) 6 (18.7)

Postoperative meatal

stenosis:

No stenosis 34 (100) 27 (84.4) 0.02

Stenosis 0 5 (15.6)
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puce to cover the neourethra and finally glanuloplasty.
A suitable urethral stent was left in situ for 7–10 days,
with a compressive dressing applied.

Statistical analysis

Data were collected and tabulated; categorical data were
expressed as number and percentage, and quantitative
data were expressed as the mean (SD). The Statistical
Package for the Social Sciences (SPSS� version 20) soft-
ware was used for statistical analysis and comparisons
between the groups were done using the chi-square test,
Fisher’s exact test and Student’s t-test. P values were
estimated and considered statistically significant at
P < 0.05.

Results

This study included 66 patients divided randomly, using
the sealed-envelope method, into two groups. Group 1
(Mathieu-IP) included 34 patients who underwent
Mathieu-IP technique and Group 2 (TIP) included 32
patients who were managed using the TIP technique.
There were no significant statistical differences between
the two groups at baseline for age, site of the meatus,
presence of chordee, and circumcision. The patient’s
characteristics are presented in Table 1.

The operative and postoperative data are presented
in Table 2. There was no significant difference in the
mean (SD) operative time in Groups 1 and 2, at 95
(7.6) and 91.2 (8.1) min, respectively. There were no
intraoperative complications in either group. For post-
operative follow-up, all patients were examined weekly
in the first month, then at 3 and 6 months. The new ure-
thral meatus was vertical slit-like in 62 patients (30 in
Group 1 and 32 in Group 2) and rounded in four
patients in Group 1.
Table 1 The patients’ preoperative characteristics.

Characteristic Group 1 (Mathieu-

IP)

Group 2

(TIP)

P

Number of patients 34 32

Age, months:

Range 15–60 15–48 0.1

Mean (SD) 34.2 (11.9) 30.2 (8.3)

N (%):

Meatus site:

Coronal 18 (52.9) 16 (50) 0.7

Sub-coronal 10 (29.5) 12 (37.5)

Distal penile 6 (17.6) 4 (12.5)

Chordee:

Absent 32 (94.1) 29 (90.6) 0.4

Present 2 (5.9) 3 (9.4)

Circumcision:

Circumcised 10 (29.5) 8 (25) 0.4

Not

circumcised

24 (70.5) 24(75)
There were significant differences between the two
groups regarding urethrocutaneous fistula and meatal
stenosis in favour of Group 1 (Mathieu-IP). Fistula
occurred in one patient in Group 1 and in six patients
in Group 2. There was no meatal stenosis in Group 1,
whilst in Group 2 there were five cases, four of which
had concomitant fistula. The seven cases of urethrocuta-
neous fistula were repaired 6 months later by fistulec-
tomy and a meatotomy was also performed in the four
cases with concomitant stenosis. The other case of mea-
tal stenosis without fistula was managed successfully by
daily meatal dilatation for 2 months.

The stream of urine was ‘single normal’ in 32 and 26
cases in Groups 1 and 2 respectively, ‘sprayed’ in two
and one case in Groups 1 and 2 respectively, and ‘nar-
row’ in five cases in Group 2 only.

There was no bleeding, glanular dehiscence, retention
of urine, urethral diverticulosis or retraction of the new
meatus during the 6-month postoperative period in
either group.

Discussion

Hypospadias is a common congenital abnormality and
various urethroplasty techniques have been elaborated
for repair of hypospadias [9]. In the present study, we
compared two techniques for repairing distal hypospa-
dias; the original TIP urethroplasty and the Mathieu
technique with an incision in the urethral plate modifica-
tion (Mathieu-IP), with particular reference to the rate
of meatal stenosis and fistula formation.

Mathieu first described his procedure for repair of
distal hypospadias using a perimeatal-based flap in
1932. Since then the technique gained in popularity, as
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the complication rate is <4% in most series; however,
this procedure is only used for distal hypospadias, as
non-hair-bearing penile skin should be used and it is
rarely used for mid-shaft hypospadias [10,11].

In 1994, Snodgrass described TIP urethroplasty, and
since then it has gained wide acceptance and become
more popular with most urologists for distal and proxi-
mal hypospadias. The TIP technique is simple and gives
good cosmetic results with a slit-like appearance of the
final meatus. However, TIP urethroplasty has the draw-
backs of the occurrence of urethrocutaneous fistula and
meatal stenosis and thus the need for regular urethral
dilatation, and these complications occur especially in
cases with flat and narrow urethral plates [5].

The cause of meatal complications in TIP is a matter
of debate. Nguyen et al. [12] correlated the stenosis of
the meatus with the technique used by the surgeon to
tubularise the urethral plate to the tip of the glans,
whereas Holland and Smith [5] stated that the urethral
plate characteristics were the most significant factor in
the complications of TIP, with a narrow and flat ure-
thral plate more liable to urethral complications (steno-
sis and fistula) regardless of the deep incision and
tubularisation of the plate.

Sarhan et al. [13] reported that a urethral plate of
�8 mm is crucial for the success of the TIP procedure.
Also the size of the glans plays a significant role in the
rate of complications after TIP rather than the type
and shape of the glans (cleft or flat glans) [14]. Con-
versely, in the Mathieu procedure the creation of the
neourethra is not dependent on urethral plate character-
istics or the size of the glans [15].

In Mathieu technique the main disadvantage is the
rounded meatus that is cosmetically less acceptable than
the normal slit-like meatus [16].

In the present study, we compared the results of a
combined Mathieu technique plus urethral plate incision
(Mathieu-IP) vs standard TIP and found significant dif-
ferences between the two groups for meatal stenosis and
urethrocutaneous fistula rates that occurred in 21.8% of
the TIP group compared with 2.9% (one case) only in
Mathieu-IP group. These results agree with Aminsharifi
et al. [18] who also compared the same two urethro-
plasty techniques and stated that the Mathieu–IP tech-
nique had reduced rates of meatal stenosis and fistula
formation and gave good acceptable cosmetic results.
They found a 25% complication rate in the TIP group
(three meatal stenosis and two urethrocutaneous fistu-
lae) and no complications in the Mathieu-IP group.

Our present results are less successful than those of
Aminsharifi et al. [18], as we had one case of urethrocu-
taneous fistula (2.9%) in the Mathieu-IP group, and this
may have been due to the different inclusion criteria, as
Aminsharifi et al. had no cases of chordee nor distal
penile hypospadias and in ours, cases with minimal
chordee (two cases, 5.9%) and distal penile hypospadias
(six cases, 17.6%) were included.

Our present results also conform to those of Kiss
et al. [17] who performed the Mathieu–IP technique
and reported good cosmesis and fewer complications,
only one case (5.3%) of 19 cases had a urethrocutaneous
fistula.

In our present study, the augmentation of the flap
with a vascular dartos intermediate flap, improved the
results (no cases of meatal stenosis and only one case
of fistula) and this agrees with Retik et al. [19] who used
an intermediate vascular layer on top of a perimeatal-
based flap in 204 patients and reported a 100% success
rate.

The main limitation of the present study is the rela-
tively few patients and the lack of more functional eval-
uations of the toilet trained children, and this is
recommended for future studies, especially when the
bulk of the study cohort are toilet trained children.

Conclusion

The combined Mathieu with incision of the urethral
plate technique improves the cosmetic results by produc-
ing a slit-like meatus with a lower incidence of fistula
formation and meatal stenosis than the TIP technique
for the primary management of distal hypospadias with-
out or with minimal chordee.

Conflicts of interest

None.
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