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Background: A prospective study was conducted on 65 cases with distal hypospadias operated using the urethral
mobilization technique between July 2017 and December 2019. Patients with proximal hypospadias and those with
distal hypospadias, but with a hypoplastic urethra, were excluded from the study. In this technique, the urethral
tube was mobilized proximally in a ratio of 3-4:1 (the ratio of mobilized urethral length to the initial distance
between the native meatus and the tip of the glans) then positioned distally after creating wide glans wings. The
aim of this study was to assess the outcome of the urethral mobilization technique in distal hypospadias in our

Results: The age of patients was ranged 9 months to 7 years old (mean 37.5 months); 17 (26%) cases were already
circumcised. During the postoperative follow-up, 62 (95.4%) patients had a good caliber neomeatus with a good
and straight urinary stream; the remaining 3 (4.6%) cases developed meatal stenosis which responded well to
urethral dilatation. One (1.5%) patient had a minor retraction of neomeatus but remained within the glans and not
requiring further intervention. Four (6%) cases developed minor hematoma which was resolved on conservative
measures. Six (9.2%) patients developed minor wound infection which was treated with daily dressing and

Conclusion: The urethral mobilization technique is a good choice for repairing distal hypospadias especially for
boys who are previously circumcised as the preputial flap is not required in this technique. It provides good
cosmetic and functional results, with a fewer complication rate.

Background

Hypospadias is a congenital anomaly of the penile ur-
ethra representing a ventrally placed urethral meatus
proximal to the glans tip. It results from arrest in normal
embryologic development of the ventral penile tissue in-
cluding the urethra and the foreskin [1]. The most com-
mon type of hypospadias is the distal variant, which
include glanular, coronal, and distal penile shaft hypo-
spadias. Hypospadias may be associated with other
penile defects like chordee which represents a ventral
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bending of the penile shaft of varying degrees, and it is
usually associated with the proximal variant of hypospa-
dias (i.e., proximal shaft, penoscrotal, scrotal, and peri-
neal hypospadias). Penile torsion is another associated
defect that should be corrected during surgical treat-
ment [1, 2].

Embryology and anatomy

Normal penile development occurs between the 6th and
14th weeks of gestation. The first stage of development,
which is not dependent on a particular hormone, occurs
in both males and females, and it starts around the 6th
week of gestation when the genital tubercle is developed
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in front of the urogenital sinus [3]. The two genital folds
develop caudal to the genital tubercle, and the urethral
plate develops between them. The human chorionic go-
nadotropin (HCG) that is excreted from the placenta
stimulates the fetal testicular tissue to produce testoster-
one in the 8th week of gestation. Under testosterone ef-
fect, the inner genital folds fuse medially to form a tube
connected with the urogenital sinus and runs distally to
the base of the glans. The development of the penile
urethra is completed by the end of the first trimester [4].

The glanular urethra is the last part of the urethra to
develop, and for this reason, the distal types of hypospa-
dias are more predominant [5, 6].

Any arrest in the development of the urethra may
leave the meatus to be located ventrally at any point
proximal to the normal meatal position. Typically, this
leads to arrest in developing other structures that form
the penis, leading to the development of the chordee
and hooded prepuce [6, 7].

Aim of the study

The aim of the study is to assess the outcome of the ur-
ethral mobilization technique in distal hypospadias in
our center.

Methods
A prospective study was applied on patients with distal
hypospadias (glanular, coronal, and subcoronal) operated
using the urethral mobilization technique in a pediatric
surgical center in Mosul city between July 2017 and De-
cember 2019. Patient’s data including age, meatal loca-
tion, presence of chordee, penile torsion, preputal
condition, and postoperative complications were re-
corded (Tables 1 and 2).

Patients with a proximal variant of hypospadias (mid-
shaft, penoscrotal, and scrotal variant) and patients with

Table 1 Patients data

Number Percentage
Age Nine months to 1 year 7 10.8%
One to 3 years 36 554%
Three to 7 years 22 33.8%
Meatal position Glanular 18 27.7%
Coronal 35 53.8%
Subcoronal 12 18.5%
Chordee Present (mild) 4 6%
Absent 61 94%
Penile torsion Present (mild < 40°) 2 3%
Absent 63 97%
Circumcision Circumcised 17 26%
Uncircumcised 48 74%
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Table 2 Postoperative complications
Complication Number Percentage
Hematoma 4 6%
Wound infection 6 9.2%
Meatal retraction 1 1.5%
Meatal stenosis 3 4.6%
Urethral fistula 0 0

distal type but with a hypolpastic urethra were excluded
from this study.

Surgical procedure

At the beginning, the gap between the native meatus
and the tip of the glans was measured (Figs. 1a and 2a).
A traction 3/0 silk suture was fixed on the glans, then a
soft tube sized 8 French was inserted into the bladder as
a stent; a circumferential subcoronal incision was done
leaving about 1 cm width of mucosa dorsally and extend
ventrally just proximal to the hypospadias meatus, then
penile degloving was done releasing any tethered tissue
causing chordee, and after that, a tourniquet was ap-
plied, then another circular incision was done around
the urethral meatus, and by using a fine scissor, the ur-
ethra was mobilized from its bed on the glans and dis-
section continues proximally till we reach a ratio of 3—4:
1 (which represent the ratio of the mobilized urethral
length and the distance between the native meatus and
the tip of glans) (Fig. 1b), then a midline incision done
on the ventral surface of the glans which deepen enough
to create the bed for the mobilized urethra with a wide
glans wings. A ventral slit incision was done in the sten-
osed hypospadias meatus; after that, the urethra was
fixed to the glans tip by 5 circumferential stitches using
6/0 Vicryl suture materials to make the neomeatus, and
the glans wings were then closed by 2 to 3 interrupted
stiches using 5/0 Vicryl suture material.

After that, the tourniquet was released, and the ureth-
ral stent was secured by the traction suture, and finally,
circumcision was done (Figs. 1c and 2b).

A compressive dressing was applied. Intravenous anti-
biotics using ceftriaxone were given at the time of
induction of anesthesia and continued for 3 days post-
operatively, then changed to the oral route; adequate
analgesia was also given.

On day 5 postoperatively, the stent was removed in all
patients except in 6 cases who developed wound infec-
tion in which the stent was left for two additional days.
Urethral calibration was done 14-days after catheter
removal by using an 8-French urethral dilator.

Follow-up
These patients were followed up 3 days, 5 days, 3 weeks,
3 months, and 6 months postoperatively. During the
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Fig. 1 a Circumcised hypospadias (preoperative). b after urethral mobilization. ¢ at the end of surgery. d three months postoperatively

follow-up period, any evidence of wound infection,
wound dehiscence, hematoma, meatal retraction, and
meatal stenosis were recorded, in addition to the assess-
ment of urinary stream and the final cosmetic outcome.

Results

The age of these 65 children was between 9 months and
7 years; among them, 35 (53.8%) cases have coronal, 18
(27.7%) cases have glanular, and 12 (18.4%) cases have
subcoronal hypospadias.

Mild chordee was present in 4 (6%) patients, which
was corrected by penile degloving during the main pro-
cedure. Mild penile torsion (<40°) was found in 2 (3%)
patients, which was also corrected by penile degloving
and circumcision. Seventeen (26%) patients were already
circumcised at the time of presentation (Table 1). The
operative time was ranging between 45 and 60 min with
an average of 52.5 min. During postoperative follow-up,
4 (6%) patients developed a minor hematoma, which
resolved spontaneously. Six (9.2%) patients developed
minor wound infection, who were treated with daily
dressing and antibiotic coverage; here, the urethral stent
was kept for two additional days. At the time of urethral
calibration, meatal stenosis was evident in 3 (4.6%)
patients, who were treated successfully by a weekly
dilatation for 3 weeks. Meatal retraction developed in
one (1.5%) patient, but it remained within the limit of

the glans and does not require any further intervention.
None of the patients had developed urethral fistula nor
glans dehiscence (Table 2).

Regarding functional results, all of these patients experi-
enced a straight and good urine stream (Fig. 2d), except
for those three patients who developed meatal stenosis
whose urine stream improved after urethral dilatation.

Regarding cosmetic results, all of these patients (ex-
cept one case with meatal retraction) had a glans with a
normal conical appearance with orthotopic slit-like
meatus and cosmetic skin coverage (Figs. 1d and 2c).

Discussion
The urethral mobilization technique was first introduced
in 1898 by Beck [8]. At that time, the overall outcome of
this operative technique was not promising as the inci-
dence of chordee that developed postoperatively was
high due to an insufficient length of the mobilized
urethra [8, 9]. After that, many articles in the literature
described several techniques and modifications [10-12].
In general, the length of the urethra that should be
mobilized depends on the initial distance between the
native meatus and the glans tip, and in our study, we did
urethral mobilization in a ratio of 3—4:1 which was neces-
sary to avoid postoperative chordee and meatal retraction.
The main obstacles of this procedure were meatal
stenosis [13], and in our patients, we overcome meatal
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postoperatively

Fig. 2 a Uncircumcised subcoronal hypospadias (preoperative). b at the end of surgery. ¢ three weeks postoperatively. d urinary stream

stenosis by doing a ventral slit in the stenosed native
meatus after mobilization with the creation of wide glans
wings. We also excluded patients with a hypoplastic
urethra to avoid inadvertent urethral injury during
dissection. Anatomically, there is a rich urethral blood
supply that comes from the terminal branch of the
dorsal penile artery and the urethral branch of the
internal pudendal artery; thus, the risk of urethral devas-
cularization and ischemia is unlikely [14, 15].

In our study, 65 patients with distal hypospadias were
operated using this technique. The age of these cases
was ranging between 9 months and 7 years, with a me-
dian of 37.5 months. Hassan et al. in 2015 reported a pa-
tient’s age between 9 months and 7 years [16] which was
similar to our data. Ekinci et al. in 2015 [17] reported a
patient’s age at the time of surgery between 1 and 17 years
with a mean age of 4.5years. Alkan et al. in 2008 [18]
reported a mean patient’s age at the time of operation of
5.9 £ 3.1 years.

So the patient’s age in our study was the younger
among the above studies (except for Hassan et al. which
showed a similar data), and the advantage of early surgi-
cal correction is easier postoperative family care with
less postoperative psychological disturbance.

Intraoperatively, the tourniquet was applied after
penile degloving and not including the skin. Adorisio
et al. [19] in 2010 and Tiirken et al [10] in 1999 reported

the use of tourniquet over the skin before penile deglov-
ing, and by avoiding the use of tourniquet over the skin,
there is less likelihood for the development of skin
bruising and edema.

In this study, the length of the urethral tube that mo-
bilized was 3—4 times the distance between the hypospa-
dias meatus and the glans tip, which was necessary to
avoid meatal retraction. Awad in 2006 [13] reported that
the length of mobilized urethra depends on patient age,
i.e., 0.5 cm for patients aged between 2 and 5 years old,
1 cm in patients aged 5 to 10 years, and 2.5 cm for those
patients older than 10 years old.

The operative time ranged between 45 and 60 min
with an average of 52.5 min, which was slightly longer
than the time mentioned by Awad’s study in 2006 [13],
which ranged from 30 to 60 min with a mean of 45 min.

During follow-up, 4 (6%) patients developed hematoma,
treated and resolved by antibiotics and compressive dress-
ing. Six (9.2%) patients developed minor wound infection,
which was resolved by daily dressing and antibiotics.
Paparel et al. in 2001 [20] reported four (15%) cases from
a total of 26 cases who developed postoperative bleeding
and hematoma, one of them was returned to the theater
to control the bleeding. Hassan et al. in 2015 [16] reported
three (10%) cases from a total of 30 patients who developed
a postoperative hematoma, which was treated conserva-
tively and resolved spontaneously. In the same study, two
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(6%) from a total of 30 patients have experienced wound
infection, treated with daily dressing and antibiotics.

So, the incidence of postoperative hematoma in our
study was less than what was mentioned in the above
studies, but with a slightly higher rate of wound infec-
tion, and the reason for that may be due to improper
family care at home, as all of these cases were discharged
home on the second day postoperatively and followed
up at the outpatient clinic.

Regarding late complications, meatal stenosis was
reported in 3 (4.6%) patients, who responded well to
urethral dilatation on a weekly basis for three successive
weeks. Meatal retraction was observed only in one
(1.5%) patient with subcoronal hypospadias, which does
not required any further intervention because the
neomeatus remained within the limit of the glans, while
urethral fistula was not reported in any patient. Awad in
2006 [13] mentioned that only one (1.3%) patient from a
total of 72 patients developed urethral fistula, another
one (1.3%) also developed meatal retraction, and four
(5.5%) patients complicated by meatal stenosis. Ekinci
et al. in 2015 [17] reported four (2%) patients from a
total of 171 patients that developed meatal stenosis, four
(2%) patients developed a fistula, and four (2%) patients
experienced meatal retraction. Hassan et al. [16] re-
ported three (10%) cases from a total of 30 patients that
complained of meatal stenosis. Two (6%) patients
developed meatal retraction, one of them required a
redo surgery. Paparel et al. [20] reported five (19.2%)
patients from a total of 26 cases who developed late
meatal stenosis, which required a secondary meatotomy.

So, all of the above studies (except in EKinci et al.)
had a higher rate of postoperative meatal stenosis if
compared with our study, and the reason for that may
be due to the use of a ventral midline slit in the mobi-
lized urethra (about 2-3 mm long) for cases which had
already stenosed native meatus, in addition; the wide
glans wings that were routinely done in our cases is
essential to avoid meatal stenosis

Our study’s incidence of meatal retraction was nearly
similar to the above studies (except in Hassan et al’s
study, which showed a higher incidence by about 3-folds).

The postoperative urethral fistula was not reported in
our patients, and if compared with the above studies,
our results were better. The reason for that may be due
to the exclusion criteria for our patients in which any
patient with a hypoplastic urethra was excluded from
this study, as the thin urethral tissue may be more ven-
erable to ischemia or even injury during mobilization,
which in turn may lead to fistula formation.

Conclusion
The urethral mobilization technique is a good choice for
repairing distal hypospadias especially for boys who are
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previously circumcised, as the preputial flap is not
required in this technique. It provides good cosmetic
and functional results, and if a careful patient selection
is applied, with the exclusion of boys with a hypoplastic
urethra, major complications including urethral fistula
and meatal retraction rarely develops.
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