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Abstract
Purpose To evaluate the effect of separation of the glanular part of the urethral plate from the underlying glans penis with 
creation of a glanular groove for free accommodation of the neourethra as a new modification of Thiersch–Duplay urethro-
plasty in proximal hypospadias repair.
Patients and methods Between January 2016 and January 2022, 35 patients with proximal hypospadias underwent a modified 
Thiersch–Duplay two-stage procedure. The glanular portion of the urethral plate was either separated from the underlying 
glanular tissue or discarded if found scared with mobilization of the distal portion of the neourethra to reach the tip of the 
glans penis. In all patients, a few millimeter of glanular tissue is excised to create a glanular groove in which the neourethra 
is embedded freely.
Results 35 patients were involved in this study. The patient’s age at the time of operation ranged from 18 months to 10 years 
(median 3.7 years). The mean follow-up period was 15.7 months (ranging from 12 to 18 months). Two patients developed 
urethrocutaneous fistula; while, none of the patients had meatal stenosis, urethral stricture, or meatal retraction. All patients 
have a slit-like meatus at the tip of the penis and a good cosmetic conical shape glans appearance.
Conclusion We believe that in Thiersch–Duplay urethroplasty, separation of the urethral plat from the underlying glanular 
tissue and creation of good glandular groove to accommodate the neourethra is associated with adequate glanular closure 
and minimization of post-operative meatal stenosis, glanular dehiscence, and meatal retraction.
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Introduction

Hypospadias is a common congenital condition with an 
incidence of 3.2 per 1,000 live births [1]. In 20% of cases, 
the abnormal urethral meatus is proximal penile, penoscro-
tal, scrotal, or perineal.

A variety of surgical techniques have been described 
for reconstruction of the urethra in proximal hypospadias 
that may be performed either in a single stage or in two 
stages [2, 3].

Thiersch–Duplay principle is the technique in which 
the neourethra is created by tabularizing the urethral plate. 
Since its invention by Thiersch in 1869, and Duplay in 
1873, it has been widely accepted and practiced by many 
surgeons for treatment of proximal hypospadias and rep-
resents the basic foundation for all surgical methods that 
utilize the urethral plate to construct a urethral tube [4].

The main complications of Thiersch–Duplay procedure 
in the reported series are urethrocutaneous fistula, stric-
ture formation, glans dehiscence, and meatal retraction [5, 
6]. To decrease the reported complications, a number of 
Thiersch–Duplay modifications were invented to improve 
its results; however, in spite of those modifications, meatal 
stenosis and meatal retraction are still encountered com-
plications of second-stage Thiersch–Duplay urethroplasty 
[6].

In this study, we reported a new modifications for 
the second stage of Thiersch–Duplay urethroplasty to 
improve the results of meatal stenosis and meatal retrac-
tion complications.

Patients and methods

Between January 2016 and January 2022, 35 patients under-
went surgical treatment for proximal hypospadias. A modi-
fied Thiersch–Duplay two-stage procedure was performed in 
all patients. In the first stage, under general anesthesia, the 
penis was examined with an artificial erection to evaluate the 
degree and extent of the penile chordae. Correction of penile 
curvature was performed by excision of the fibrous urethral 
plat on the ventrum of the penis up to the tunica albuginea of 
the corpora cavernosa. Any residual curvature after excision 
of the chordae was corrected by dorsal plication. Following 
release of chordae, a preputial skin flap was created, and 
rotated ventrally to cover the ventrum of the penis. In some 
cases, the glanular urethral plate was found narrow and/or 
fibrotic; in this situation, the narrow or fibrotic urethral plate 
was incised deeply in mid line to place the preputial skin flap 
in the resulting glanular sulcus. A simple penile dressing 
was then applied and the patient discharged home.

The patient was re-admitted 6 months after the first 
stage for the second-stage Thiersch–Duplay urethroplasty. 
In the second stage, under general anesthesia, the patient 
was placed in supine position and a U-shaped skin incision 
was performed around the urethral plate (bout 1.5–2.5 cm 
width), extending from the tip of the glans (the future mea-
tus) to the proximal old urethral meatus as shown in Fig. 1. 
The glanular part of the urethral plate was then separated 
from the underlying glanular tissue up to the coronal sul-
cus, followed by tubularization of the urethral plate from 
the proximal meatus up to the distal end of the urethral 
plate (the future meatus) over a feeding tube 8F–12F using 
6/0 PDS continuous suture, as shown in Fig. 2a, b. If the 
glanular part of the urethral plate after the first-stage pro-
cedure found contracted or scared, it was discarded and the 
distal part of the newly created neourethra was mobilized 
to the tip of the penis. In both conditions, either formation 
of neourethra with separation of glanular portion of the 
urethral plate from the underlying glanular tissue or for-
mation of neourethra with discarded scared or contracted 
glanular urethral plate, the glans penis was grooved in the 
midline by removing a few millimeters of glanular tissue 
to accommodate the neourethra freely. At the same time, 
bilateral glanular wings were created to allow easy clo-
sure of the glans over the neourethra. The distal part of 
the neourethra was then embedded in the glanular groove 
and the meatus of the neourethra was sutured to the tip of 
the glans as shown in Fig. 3a. The neourethra was cov-
ered with a pedicled flap from adjacent tissues (dartos or 
tunica vaginalis) as a second layer, followed by closure 
of the glanular tissues and skin by 5/0 vicryl (Fig. 3b). 

Fig. 1  A U-Shaped incision on the ventrum of the penis extending 
from the meatus to the tip of the glans penis
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Dressing was then applied with enough gentle pressure 
on the penis. The urethral stent was left in situ for 7 days, 
and all patients were followed up at 1, 3, 6, 9, 12, and 18 
months (supplementary Figs. 4a, 4b, and 4 c).

Results

35 patients with proximal hypospadias were involved in 
this study. 21 patient had proximal penile hypospadias, 11 
had penoscrotal hypospadias, and 3 had scrotal hypospa-
dias. In 3 patients (2 with penoscrotal and 1 with scrotal 

hypospadias), the penile curvature did not correct after 
excision of the chordee. Those patients necessitates a dor-
sal plication procedure to correct the residual curvature. The 
patients’ age at the time of the operation ranged from 18 
months to 10 years (median 3.7 years). All patients had a 
smooth, uncomplicated post-operative course. There were 
no acute complications such as hematoma, bleeding, infec-
tion, or wound dehiscence. The mean follow-up period was 
15.7 months (range 12–18 months). Two patients developed 
urethrocutaneous fistula: the first one developed the fistula at 
the coronal sulcus on the 10th post-operative day, while the 
other one developed a mid-penile fistula 2 weeks after the 

Fig. 2  a, b Separation of the 
glanular portion from the 
underlying glanular tissue and 
tubularization of the urethral 
plate to create a neourethra

Fig. 3  a, b Mobilization of the 
distal neourethra and sutur-
ing the meatus to the tip of the 
glans penis (a) and closure of 
the skin with intervening second 
layer from adjacent dartos fascia 
(b)
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procedures. Both of them were treated by simple closure of 
the fistula 3 months later. After 3-, 6-, 9-, 12-, and 18-month 
follow-up, none of the patients had meatal stenosis, urethral 
stricture, or meatal retraction. At 6-month post-operative 
follow-up, all patients had a slit-like and wide meatus at the 
tip of the penis, and all of them had a good cosmetic shape 
glans appearance.

The demographic and clinical data are summarized in 
(Table 1).

Discussion

The aim of hypospadias repair surgery is to create a straight 
penis without chordee, a meatus at the tip of a conical-
shaped glans, and a neourethra of adequate caliber [7].

In 1869, Thiersch described a technique using local tis-
sue flaps to repair epispadias. In 1880, Duplay used a simi-
lar type of periurethral skin flaps to form a neourethra in 
patients with distal penile hypospadias. He had tabularized 
the urethral plate by doing asymmetric lateral incisions so 
that the urethral suture lines are unopposed [5]. Since that 
time, Thiersch–Duplay principle has represented the basic 
foundation for all the surgical methods that utilize the ure-
thral plate to construct a urethral tube [6].

The most common reported complication of the original 
Thiersch–Duplay procedures are urethrocutaneous fistula, 
meatal stenosis meatal retraction, and glanular dehiscence 
[5].

To overcome those repor ted complications, 
Thiersch–Duplay concept was modified by many surgeons 
over years and years to get good results. One of those modifi-
cations used the buried skin strip method [8], while the other 
used the glans approximation procedure (GAP) for patients 
with coronal or glanular hypospadias [9].

Another modification is to perform an extended paraure-
thral incision to the tip of the glans penis to place the meatus 
at the tip of the penis [10]. or to use apposing epithelial 
flaps of the urethral plate based at the meatus to create a 
neourethra [11]. The use of interposition of a second layer of 
tissue over the neourethra is another modification to reduce 
the fistula rate [12].

Another modification is to combine the Thiersch–Duplay 
procedure with another procedure, such as to com-
bine the Thiersch–Duplay procedure to the principles of 
Heineke–Mikulicz meatoplasty to widen the meatus dor-
sally [13], or to combine the Thiersch–Duplay principle 
with tabularized incised urethral plate procedure (TIP) to 
get a good-caliber urethral tube without tension on suture 
line [14–17].

In spite of those repor ted modif ications in 
Thiersch–Duplay procedure to improve the results and 
decrease the complications, urethrocutaneous fistula, stric-
ture formation, and meatus retractions are unfortunately still 
reported.

Amukele et al. [18] performed Thiersch–Duplay tubulari-
zation technique in 265 patients with proximal hypospadias. 
He reported 13.5% of patient developed urethrocutaneous 
fistula if he did not use a tunica dartos or tunica vaginalis 
flap as a second intervening layer, while the incidence 
decreased to 1.8% if a second intervening layer was used. 
However, Sunay [19] reported the rate of urethrocutaneous 
fistulae is 12.1% when he used dartos or tunica vaginalis 
intervening flap with Thiersch–Duplay procedure in proxi-
mal hypospadias repair.

Another investigators reported a success rate of 88%–90% 
with tubularized incised plate urethroplasty in conjunction 
with the Thiersch–Duplay technique in patients with proxi-
mal hypospadias [20, 21].

One of the commonly encountered complications of 
Thiersch–Duplay tube is meatal stenosis. Even the use of 
urethral plate incisions modifications may heal with exces-
sive fibrosis and meatal stenosis will result. Palmer et al. 
[20] did not report any cases of meatal stenosis in his series, 
while Snodgrass et al. [17] Amukele et al. [18], and Chen 
et al. [21] reported 1, 3, and 4 meatal stenosis, respectively.

Freeing the urethral plate from the glanular bed and cre-
ating a glanular cylindrical groove in our modification is 

Table 1  The table shows the demographic and clinical data of the 
patients

Demographic and clinical data

Patients age
 Range 18 months–10 years
 Mean 3.7 years
 SD  ± 24.6

Type of hypospadias No Percent %
 Proximal penile hypospadias 21 60%
 Penoscrotal hypospadias 11 31.4
 Scrotal hypospadias 3 8.6%
 Total 35 100%

Penile curvature corrections No Percent %
 Chordee excision only 32 91.4%
 Chordee excision with dorsal 

plication
38 8.6%

 Total 35 100%
Follow-up
 Range 12–18 months
 Mean 15.7 months
 SD  ± 1.9

Post-operative complications No Percent %
 Urethrocutaneous fistula 3/35 8.5%
 Other complications: (meatal ste-

nosis and/or meatal retraction)
0 0%
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associated with very low complications compared to the 
other Thiersch–Duplay modifications in two-stage proximal 
hypospadias repair. Freeing the urethral plate from its glanu-
lar bed allows the creation of a good-caliber neourethra tube 
without tension on suture line, as the urethral plate tissue can 
be expanded after being freed from its glanular bed. We did 
not notice any vascular changes in the urethral plate tissues 
after their release from the glanular bed. On the same time, 
the creation of glanular cylindrical groove by excising a few 
millimeters of glanular tissue all around allows easy and free 
embedding of the created neourethra inside the glans, easy 
covering of the suture line of the neourethra by a vascular-
ized flap from dartos or other nearby tissue, and easy closure 
of the glans without tension on the glanular suture line.

Using our modification to Thiersch–Duplay procedure in 
proximal urethroplasty on 35 patients, our results compared 
to other procedures are encouraging us to use this modifica-
tion not only in proximal urethroplasty, but we are now using 
this modification in distal hypospadias repair compared to 
TIP procedure as a new research project.

Conclusion

Creation of mid-urethral plate incision, and covering the 
sutural line by secondary layer is not enough to decrease 
the post-operative complications of Thiersch–Duplay ure-
throplasty. We believe that separation of the urethral plat 
from the underlying glans and creation of glanular groove 
to accommodate the neourethra allow adequate glanular 
closure and minimization of post-operative meatal stenosis, 
glanular dehiscence, and meatal retraction.

Limitations of the study

Our study has two limitations which must be acknowledged. 
First, the number of the specimen is relatively small. Second, 
our follow-up is relatively short. Despite these limitations, 
we believe that our findings are meaningful.
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