Pediatric Urology

Distal Urethroplasty and Glanuloplasty
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Procedure Can be Suitable for All
Types of Glanular/Subcoronal
Hypospadias

Shina Kawai, Taiju Hyuga, Shigeru Nakamura, and Hideo Nakai

To correct all types of glanular/subcoronal hypospadias, we performed surgery named the distal
urethroplasty and glanuloplasty procedure (DUG procedure). We analyzed cases that we have

A vertical incision with the meatal margin was made in the 12 o’clock direction, with
the margin of the external urethral meatus as the center. By this meatoplasty according to
Heineke-Mikulicz principle, we changed all type of glanular/subcoronal hypospadias to the
hypospadias with wide meatus and wide glans. And then Thiersh-Duplay procedure was

Consecutive 24 underwent modified DUG procedure. The mean age at the time of surgery was
19.0 £ 11.9 months and the mean preoperative glans width was 13 &+ 1.5 mm. The external ure-
thral meatus was located glanular in 13 and subcoronal in 11. Hypoplastic urethra (HU) was
observed in 7. Skin chordee in 10, penile torsion in 6 and meatal stenosis in 10 were observed.
The mean surgical duration was 106 & 25.4 minutes and the mean postoperative observation
period was 40.5 + 26.2 months. All patients with preoperative skin chordee, penile torsion, and
meatal stenosis were improved postoperatively, and in all cases, apart from the patient with meatal
regression with longest HU from glanular to distal penile, the slit-like shape of the external ure-
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DUG procedure can be used for any type of glanular/subcoronal hypospadias but care should be
taken not to indicate too aggressively for glanular/subcoronal hypospadias accompanying long

HU to distal penile shaft. UROLOGY 124: 248—253, 2019. © 2018 Elsevier Inc.

are various surgical techniques and it is the most

important factor to succeed in each operation to
consider which surgical technique to perform in which
case, including the option not to perform surgery.

Therefore, it is mandatory to establish the single proce-
dure for all types of glanular/subcoronal hypospadias with
high success rate.

In the second part of the nineteenth century, Thiersh-
Duplay method originally described the creation of a neo-
urethra by tubularizing the penile skin to the meatus.'”

The glans approximation procedure (GAP), first
reported by Zaontz' in 1989 as simplified version of the
Thiersch-Duplay method, was used in cases of glanular

I Vor cases of glanular/subcoronal hypospadias, there
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hypospadias with wide glans, deep groove, and fish mouth
meatus.

In 1997, Stock et al reported the distal urethroplasty
and glanuloplasty (DUG) procedure’ as a modification
of the Thiersch-Duplay method and they described
they have been able to extend the limited indications
of the GAP repair and perform the procedure when
the meatus is stenotic or proximal to the coronal sul-
cus by combining a Heineke-Mikulicz meatoplasty
with the Thiersch-Duplay method for glanular/ sub-
coronal hypospadias.

We also have performed DUG procedure for glanular/
subcoronal hypospadias and, not only for the cases with
meatal stenosis like Stock et al, we always have performed
meatoplasty according to the Heineke—Mikulicz principle
to change all type of glanular/subcoronal hypospadias to
“ideal configuration of external urethral meatus and glans”
suitable for GAP.

The aim of this study was to review our experience with
this type of repair and to evaluate the factors that influ-
enced good outcomes.

© 2018 Elsevier Inc.
All rights reserved.
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SUBJECTS AND METHODS

This clinical research was approved by our Institutional
Review Board (IRB: 17-079).

Our institution is a tertiary referral medical center. Of
157 patients who underwent initial hypospadias repair at
our institution between September 2007 and March
2017, 24 patients (15.2%) underwent DUG procedure for
glanular/subcoronal hypospadias, 63 patients underwent
dorsal inlay graft urethroplasty for distal penile/midshaft/
proximal penile hypospadias and 70 patients underwent
parameatal foreskin flap urethroplasty (modified yoke pro-
cedure) for penoscrotal/scrotal/perinieal hypospadias.

The inclusion criterion for DUG procedure was the all
cases of glanular or subcoronal hypospadias associated
with following findings such as meatal stenosis, skin chor-
dee or penile torsion and parent’s preference.

We defined the case of hypospadias as subcoronal hypo-
spadias if the upper margin of the meatus reaches coronary
line.

A sound was inserted, and both the diameter of the
external urethral meatus and the length of the hypoplastic
urethra (HU) were measured. Meatal stenosis was diag-
nosed when an 8-Fr sound would not transverse the mea-
tus. HU was diagnosed when the skin covering the
urethra appeared transparent.

The DUG procedure in this study almost conformed to
the method reported by Stock et al.” Regarding the mea-
toplasty by Heineke-Mikulicz principle, they described to
perform if the meatus was stenotic and they made a longi-
tudinal midline incision from inside the dorsal edge of the
meatus to the flat portion of the urethral plate. Meanwhile
we made a vertical incision with the meatal margin as the
center from inside the dorsal edge of the meatus to the dis-
tal end of the glanular groove and flattened the glans by a
Heineke-Mikulicz closure for all cases (Fig. 1).

The surgery was performed at this hospital by 4 pediat-
ric urologists.

We conducted a retrospective analysis of the following
factors for the 24 cases that underwent DUG procedure
according to the procedure described above: age at the
time of surgery, preoperative glans width, position of
the external urethral meatus, position and length of HU,
the surgical duration, the duration of urethral catheter
placement, and complications.

RESULTS

Characteristics of 24 patients undergoing DUG procedure
are outlined in Table 1. The mean age at the time of
surgery was 19.0 &+ 11.9 months (7-51 months) and
the mean preoperative glans width was 13 + 1.5 mm
(9-15 mm). Preoperative intramuscular testosterone injec-
tion was administered thrice for one case No.1 in Table 1.

Outcomes following DUG procedure are outlined in
Table 2.

Foreskin reconstruction was performed in 23 cases,
excluding one in which the penis was covered with a
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Figure 1. (A) Preoperative appearance of case No.16 was
subcoronal hypospadia with the narrow and shallow urethral
groove. (B) We made a vertical incision. (C) Meatoplasty by
Heineke-Mikulicz principle flattened glans. Yellow arrows
indicate transverse suture line. (Color version available
online.)
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Table 1. Characteristics of 24 patients undergoing modified DUG procedure

Age The Position  Glans Width  Depth of  Meatal Skin Penile Hypoplastic
No (Month) of Meatus (mm) Groove Stenosis Chordee  Torsion Urethra

1 15 G 9 S - + e -

2 16 G 12 D + + + —

3 14 G . D — + . —

4 18 G D + e -

5 47 G e S + + + -

6 12 G 15 D - e -

7 9 G 15 S - + + -

8 51 G e D - + + —

9 21 G e — e glanular — distal penile
10 18 G S - e glanular — subcoronal
11 11 G 13 S + + + glanular — subcoronal
12 26 G 11 S + + e glanular — subcoronal
13 40 G 13 S + + glanular — midshaft
14 12 G 13 e - glanular — subcoronal
15 10 S 13 D + - -

16 9 S 14 S — — -
17 12 S 13 S + — -
18 7 S 12 S - + — —
19 13 S e S - e _
20 15 S 14 S + -
21 16 S 13 S - — - -
22 10 S 14 D - + -
23 26 S 14 e — e —
24 29 S 13 D + — subcoronal — distal penile
D, deep; G, glanular; S, shallow; SC, subcoronal.
Byar’s flap due to an extremely small amount of ventral ~ DISCUSSION

foreskin and there was no complication of foreskin
reconstruction.

All patients with preoperative skin chordee, penile tor-
sion (Supp. Fig. 1), and meatal stenosis (Supp. Fig. 2)
were improved postoperatively.

In all cases, apart from the case of meatal regression
(No.13 in Table 1), the slit-like shape of the external ure-
thral meatus were achieved. The case occurred postopera-
tive meatal regression to the subcolonal level was the case
of a 3-year-old with the longest HU from the glanular to
the midshaft level. This was the only case involving a
complication. He is 7-year-old now and an additional
operation has not been performed because of his parent’s
preference and his preoperative meatal stenosis was
improved by the operation (Supp. Fig. 3).

Table 2. Outcomes following modified DUG procedure

Variable Value
Total number (cases) 24
Foreskin reconstruction (cases) 23

Mean surgical duration (minutes?)
The mean duration of urethral
catheter placement (days?)
The mean postoperative
observation period (months)
The postoperative shape
of external urethral meatus

106 + 25.4 (55-157)
5.8 +2.1(311)

40.5 £ 26.2 (6-104)

Slit like (cases) 23

Fish mouse (cases) 1
Complications

Meatal regression (cases) 1
250

The functional indications for surgery in hypospadias
include a proximally located meatus, a ventrally deflected
or spraying urinary stream, meatal stenosis, and a curved
penis. The cosmetic indications include an abnormally
located meatus, a cleft glans, a rotated penis with abnor-
mal cutaneous raphe, a preputial hood, penoscrotal trans-
position, and a split scrotum.

For cases of glanular/subcoronal hypospadias, the need
for surgery and the surgical technique to be used remain
controversial.

According to a survey conducted by the European
Associatio’n of Urology of 377 pediatric urologists, pedi-
atric surgeons, urologists, and plastic surgeons in 68
countries,’ 143 (39%) opted for tubularized incised plate
urethroplasty (TIP) in cases of glanular hypospadias, 125
(34.1%) for meatal advancement and glanuloplasty,
55 (15%) for other techniques, and 44 (12.0%) for no
treatment.

The TIP was introduced by Snodgrass’ in 1994 and he
described there was no contraindication to the TIP as the
method in distal hypospadias® but some authors described
there was increased difficulty in performing good quality
urethroplasty or glanuloplasty when the glans is hypoplas-
tic and/or the urethral groove is narrow and insufficiently
deep (Fig. 1) and case selection was a crucial factor influ-
encing the complication rate.”!"

The meatal advancement and glanuloplasty was first
reported as a surgical treatment for glanular hypospadias
especially broad and flat glans in 1981 by Duckett.'”

UROLOGY 124, 2019



However, problems such as meatal regression and a non-
slit-like external urethral meatus were noted. The tech-
nique was not always completely satisfactory, which led
the author to modify and refine it in 1991"” to avoid mea-
tal stenosis and regression. To prevent meatal regression,
they described the glans wrap to support the advanced
ventral urethral wall requires a solid approximation of
glans tissue in 2 layers and meatal stenosis may be avoided
by an adequately deep dorsal Heineke-Mikulicz tissue
rearrangement, making the incision from within the ure-
thral meatus distally into the glanular urethral groove.
They also mentioned case selection was critical to surgical
outcome therefore excessively thin or rigid ventral para-
meatal skin, or a meatus that is too proximal or too wide
must be avoided.

The GAP, first reported by Zaontz" in 1989, was used in
such cases of glanular hypospadias with a wide, deep gran-
ular groove and a wide-mouthed meatal opening and it
has been reported that the most important factor for suc-
cessful GAP is case selection.'

Stock et al reported the DUG procedure” in 1997 and
they described they have been able to extend the limited
indications of the GAP repair with a longitudinal midline
incision in the glanular groove extending from the tip of
the urethral plate down into the stenotic meatus and
transverse suture in a Heineke-Mikulictz fashion if the
meatus was stenotic and this was necessary in approxi-
mately 50% of patients. They reported 11 cases with com-
plication (5 fistulae, 2 meatal stenosis, 4 distal
breakdowns of the distal neourethra) in 512 patients and
they described absent glanular groove are probably not
candidates for the DUG repaire since 2 of their 4 paitents
with distal breakdown of their repairs had such variants.

Therefore, we performed meatoplasty according to
the Heineke-Mikulicz principle for all cases not only
for creating a wide-mouthed meatal opening but also
enlarging the width of the glans with a vertical incision
in the 12 o’clock direction, with the meatal margin at
the center and subsequent transverse suturing according
to Heineke-Mikulicz principle (HMP) prior to perform-
ing GAP. As a result, despite the fact that the cases
with shallow groove occupied more than half in our
study, we experienced only one case with complication
even though the number of our series was small and we
might use more excellent devices in recent years.

Other merits of GAP include the fact that additional
penile reconstructive procedures, such as chordee repair
and revision of circumcision, can be simultaneously per-
formed.'" Since circumcision is not routinely performed
in Japan, almost all patients underwent foreskin recon-
struction when performing DUG procedure without any
difficulty and complication.

We experienced the only case with a complication. It was
meatal regression and this occurred in case No.13. The
details were shown in Supplementary Figure 3. Though his
meatus was within the glans, his HU was the longest in all
cases and this is the only case of which HU reached to the
midshaft level. We had classified hypospadias at the
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location of the meatus and decided whether or not to per-
form DUG in this study. However, this case suggested that
the position of the meatus alone was not enough to decide
the indication of DUG and the possibility that the length
of the HU should also be considered.

Orkiszewski reported only 22 patients (14.7%) of 150
hypospadias lacked HU and recommended the classifica-
tion of hypospadias based on the position of the division
of corpus spongiosum in respect to the penile shaft and
bony structures of the pelvis even though present systems
for categorizing hypospadias variants are based on the
location of the external meatus with respect to specific
penile elements and/or surrounding structures such as the
scrotum or perineum.'” And he also described the repair
of the urethra should extend proximally as far as the divi-
sion of the urethra should extend proximally as far as the
division of the corpus spongiosum and distally to the tip
of the glans, when possible.

And it was reported that the cases with neourethra from
midshaft of penis to tip of the glans had more complication
than the cases with neourethra from glanular/subcoronal
level in Thiersch-Duplay procedure.'® The key to perform-
ing the Thiersch-Duplay procedure is ensureing that the
urethral plate is of sufficient width to allow for formation of
neourethra of adequate circumference. If the plate is too
narrow to create a neourethra of adequate circumference
but the length of the plate is short, Heineke-Mikulicz proce-
dure can make the plate wider. But the plate is too narrow
and long, an onlay flap needs to be applied or, alternatively,
the plate needs to be hinged. And urethroplasties solely
using ventral tissues like Thiersch-Duplay procedure may
present an additional risk of late failure, as they may not
grow satisfactorily with the rest of the genital tubercle.
Because the tissues sitting distally to the division of the cor-
pus spongiosum had different characteristics than those
located proximal to the division of the corpus spongiosum
and on the genital tubercle dorsum.'”

Namely, it was not appropriate to decide to perform
DUG to case No. 13 only by the position of the external
urethral meatus. At the point we observed his HU
reached to the midshaft level, we should have recognized
that this case was not a candidate for DUG procedure and
we should have chosen the other surgical technique, dor-
sal inlay graft urethroplasty we underwent for distal
penile/midshaft/proximal penile hypospadias.

The limitations of this study include the fact that there
was a small number of subjects and that we did not per-
form postoperative assessment using subjective evaluation
methods such as HOSE,'® HOPE,"” or PPS.** However,
some research indicates that the results obtained with sub-
jective evaluation methods correspond with those
obtained with objective evaluation methods.”!

CONCLUSION

1. DUG procedure is applicable to nearly all cases of gla-
nular/subcoromal hypospadias irrespective of the
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morphology of the external urethral meatus and the
depth of the groove.

2. DUG procedure achieves most functional and cosmetic
goals. However, this procedure should not be applied
for the cases of which the hypoplastic urethra extends
to the distal penile shaft even if the external urethral
meatus is in the glanular / subcoronal position.

3. At our hospital, the success rate of this procedure when
applied to all cases of glanular/subcoronal hypospadias
with meatal stenosis, skin chordee and skin chordee
was 95% in average of 40 months postoperatively.
Therefore, we will continue to recommend this surgi-
cal procedure.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can
be found, in the online version, at doi:10.1016/j.urol
0gy.2018.06.062.
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EDITORIAL COMMENT st

The distal urethroplasty and glanuloplasty procedure represents a
combination of Heinke-Mikulicz and Thiersch-Duplay techni-
ques, both are well established procedures that have stood the
test of time. The dorsal vertical incision, which is closed trans-
versely heals by primary intention, rather than being left open to
heal by secondary intention as described in the tubularized
incised plate urethroplasty procedure. Furthermore, the incision
widens, advances and when made deep enough creates a deep
glanular sulcus, which is surgically favorable, as opposed to a
shallow or flat glans, which is surgically unfavorable.

Since our first reported series of 512 cases in 1997 (Ref. 2), I
have maintained the same low morbidity rate (2.1%) in hun-
dreds of cases of distal sub-coronal and coronal hypospadias
repairs, with an additional 1% of small fistulas, which became
apparent after toilet training in children, who had had their sur-
gery in infancy.

[ wish to congratulate the authors on their good outcome
using the distal urethroplasty and glanuloplasty procedure.

Moneer K. Hanna, MD, FRCS, New York Presbyterian
Weill-Cornell Medical Center

https://doi.org/10.1016/j.urology.2018.06.064
UROLOGY 124: 252, 2019. © 2018 Elsevier Inc.
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AUTHOR REPLY

We recognize that the step to transversely close the dorsal verti-
cal incision of the urethral plate has brought two advantages to
the distal urethroplasty and glanuloplasty (DUG) procedure
over the tubularized incised plate urethroplasty procedure, which
leaves the incision unsutured. One is that transversely closing
the dorsal vertical incision enables incision of the urethral plate
out to the neomeatus at the end of the glans, and, as a result, it
becomes possible to widen the glans of the portion that becomes
the neomeatus. The other advantage is not leaving the

© 2018 Elsevier Inc.
All rights reserved.


http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2018.06.062&domain=pdf
http://www.adobe.com/products/reader/tech-specs.html
https://dx.doi.org/10.1016/j.urology.2018.06.062

neourethra with a denuded surface for re-epithelialization or pos-
sible scar formation.

Regarding complications, there were 15 cases that underwent
surgery in infancy and completed toilet training during the post-
operative observational period (average period: 52 + 26 months)
among our 24 cases. There was no additional case with compli-
cations (urethral stenosis, meatal stenosis, fistula, and meatal
regression) that became apparent after toilet training. However,
none of our patients have yet reached puberty.

It was pointed out that there is a risk of reconstructed urethral
stenosis as a late complication following the Thiersch-Duplay
procedure that uses solely ventral penile tissues in hypospadias
repair.' It was explained that ventral tissues may not grow satis-
factorily with the rest of the genital tubercle, because tissues sit-
ting beyond the division of the corpus spongiosum are poor
androgen responders compared to the tissues sitting proximal to
the division of the corpus spongiosum.”

The DUG procedure is also a method that uses solely ventral
penile tissues; therefore, we will follow-up our patients until
adolescence.

In our country, it was reported that the proportion of glandular/
subcoronal hypospadias was less than in other countries.”” There-
fore, we are in great need of a unified surgical technique for these
cases, and we will continue to perform the DUG procedure.

UROLOGY 124, 2019
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