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ABSTRACT

Objective: To report the outcomes of operative management of traumatic posterior urethral
distraction defect in boys at our Centre, as traumatic posterior urethral stricture in children is
a rare condition that presents a major surgical challenge to the paediatric urologist and
consensus on the optimal treatment of these strictures in children has not been reached.
Patients and methods: We retrospectively analysed our data from July 2013 to June 2018. All
boys aged <16 years with traumatic posterior bulbo-prostatic obliteration (distraction defect)
were included. Initial suprapubic cystostomy and delayed definite anastomotic urethroplasty
was done in all the boys. The boys were evaluated preoperatively with a retrograde urethro-
gram and simultaneous voiding cystourethrogram, as well as cystourethroscopy.

Results: A total of 38 boys, with posterior urethral distraction defect, were divided into primary
and redo surgery groups. The primary group comprised 34 boys who were operated upon for
the first time. A perineal approach with development of an inter-crural space was done in 12
boys and along with an inferior pubectomy in 19 boys. Three boys in the primary group needed
a transpubic approach due to a longer defect. In the redo group, there were six boys, of which
four were operated initially outside our hospital, while two were our own unsuccessful
urethroplasties. In the redo group, a perineal approach with inferior pubectomy was done in
two boys and a transpubic urethroplasty in the remaining four boys. The success rate of
anastomotic urethroplasty without any ancillary procedures was 81.5% (strict criterion), while
the overall success rate was 94.7% (permissible criterion, which included boys who were
managed later with direct vision internal urethrotomy and dilatation).

Conclusion: The ideal treatment of post-traumatic posterior urethral defect/strictures in boys is
tension-free bulbo-prostatic anastomosis. This was done using a transperineal approach in
most of the boys, but a few required a transpubic approach, with good results.

Abbreviations: DVIU: direct vision internal urethrotomy; SPC: suprapubic cystostomy; SUI:
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Introduction

Traumatic posterior urethral stricture in children is a rare
condition, but presents a major surgical challenge to
paediatric urologists. Paediatric pelvic fracture after
blunt trauma has an incidence of 2.4-4.6%. Of these,
only 4.2% are associated with urethral injuries [1]. The
mechanism of traumatic posterior urethral injury is
unique in which there is complete or partial urethral
rupture with separation and malalignment of the two
ends, resulting in a distraction defect. While, in true ure-
thral stricture there is continual obliteration of the urethral
lumen. Complete urethral disruption and distraction
defect is more common in children as compared to adults
due to severe displacement of the prostatic urethra off
the pelvic floor [2]. Access to the posterior urethra and
management of distraction defect in children is difficult
for many reasons. Firstly, children have immature pelvic
bones and unstable fractures associated with severely
displaced prostatic urethras. Secondly, due to relative

intra-abdominal position of a child’s bladder there is
high incidence of simultaneous bladder neck and sphinc-
ter complex injury along with urethral trauma [3]. Lastly,
children have smaller pelvic confines, smaller urethral
calibre, and greater tissue fragility [4]. Thus, considering
all these differences, the management of traumatic pos-
terior urethral strictures in children is more challenging
and needs perineal anastomotic urethroplasty in most
cases, while a more extensive transpubic approach is
needed in some cases with large gaps [2].

In the present study, we present our experience of
the management of boys with traumatic posterior ure-
thral stricture/distraction defects.

Patients and methods

The data were reviewed from July 2013 to June 2018. All
boys aged <16 years with traumatic distraction defect
(stricture) were included in the study. Stricture following
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corrective surgery (hypospadias, epispadias, and exstro-
phy repair) and patients with incomplete medical records
were excluded. All the boys initially underwent suprapu-
bic cystostomy (SPC) followed by delayed urethroplasty.
Some additional procedures before definite urethroplasty
were performed in a few boys. ‘Rail-roading’ and catheter
placement was done by an adult urologist in two boys. In
four boys, unsuccessful end-to-end urethroplasty had
already been done before referral. A groin flap had been
applied by a plastic surgeon in one boy with massive
trauma who lost both his testis and scrotum. Three boys
underwent laparotomy and a diverting colostomy for
associated gut injuries; one of them developed recto-
urethral fistula later in addition to stricture of the urethra.

All the boys were evaluated preoperatively with
a retrograde urethrogram and simultaneous voiding
cystourethrogram (‘up-and-down-o-gram’) to assess
the length of the obliteration and status of the
bladder neck. We used urethroscopy and cystoure-
throscopy through the SPC tract before definite
repair to assess the quality of the urethral mucosa,
the gap between the two healthy ends of the ure-
thra, as well as the bladder neck. Absence of UTI
was ensured before urethroplasty. Parents were
informed and counselled regarding outcomes and
possible complications.

Preoperative cystourethrogram
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Operative technique

All boys were operated upon under general anaesthe-
sia in standard lithotomy position with proper leg
support. The procedure started with a perineal
inverted 'Y’ incision on the median raphe. The bulbar
urethra was exposed by incising the bulbospongiosus
muscles and dissecting proximally until the obliterated
segment. The fibrous tissue (defect/stricture) was com-
pletely excised. The bulbar urethra was mobilised dis-
tally until the peno-scrotal junction to achieve
adequate length. Then antegrade flexible cystoure-
throscopy was performed through the SPC tract until
the blind distal end of the posterior urethra was iden-
tified. It was opened and spatulated at the 12 O’clock
position. The gap between the proximal and distal
ends of the urethra was measured using a ruler. The
bulbar urethra was spatulated at the 6 O’clock position
and then a mucosa-to-mucosa anastomosis was made
with 6/0 or 5/0 polydioxanone (PDS) suture over
a silicone Foley catheter (Figure 1).

Where a tension-free anastomosis was not possible,
the inter-crural membrane was divided to create an
inter-corporeal space to complete the anastomosis. In
cases where the dissection was not sufficient to bridge
the gap, a partial inferior pubectomy was done to
complete the repair. If an adequate tension-free
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Figure 1. Transperineal urethroplasty.
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anastomos was not possible after both of the above
mentioned manoeuvres, we proceeded with transpu-
bic urethroplasty. In which the bladder was
approached through a lower abdominal midline inci-
sion, the bladder neck and prostate exposed by remov-
ing part of the pubic symphysis, and then the bulbo-
prostatic anastomosis made (Figure 2).

The SPC was kept in situ for adequate drainage and
the urethral catheter as a stent. Aperi-catheter urethro-
gram was taken after 6 weeks. In cases where there
was no leakage of contrast at the anastomotic site, we
removed the urethral catheter and clamped the SPC.
When the boy voided with good stream and without

— |

Lower midline access of bladder & its Neck

Bulboprostatic anastomosis

Figure 2. Transpubic urethroplasty.
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difficulty, the SPC was removed. When there was peri-
catheter leakage on the urethrogram, we repeated it
after 2 weeks and then removed the urethral catheter
and SPC, as previously described.

The success of the procedure was measured by strict
and permissible criteria. The ‘strict criterion’ was the
immediate success rate without any ancillary procedure,
e.g. direct vision internal urethrotomy (DVIU) or dilata-
tion. The ‘permissible criterion” was the ultimate success
rate in which a single DIVU followed by intermittent
dilatation was done after the anastomotic urethroplasty.
Similar categorisation of outcomes was reported by El-
Sheikh et al. [4] and designated as initial and ultimate

Perineal dissection of bulbar urethra and
partial pubectomy

Excision of pubic symphysis and visible
prostatic apex (arrow)

Post-operative MCUG



success, and by Ali et al. [5] who also used the terms,
strict and permissive criteria of success.

The boys were followed-up at 3 and 6 months, and
then yearly. They were evaluated for urinary stream
along with uroflowmetry, urine routine examination,
and ultrasonography of the kidneys, ureters and blad-
der with residual urine assessment. If there was any
voiding difficulty, decrease in flow rate, changes in
upper urinary tract or residual urine in the bladder,
radiological evaluation was repeated for anastomotic
stricture or recurrence. Recurrent strictures were man-
aged by DVIU followed by intermittent dilatation.

Results

We operated on 38 boys with traumatic posterior ure-
thral strictures who were divided into primary and
redo surgery groups. The primary group comprised
34 boys who were operated upon for the first time
and the urethroplasty was successful in 32 boys (per-
missible criterion). A perineal approach with develop-
ment of the inter-crural space was used in 12 (31.57%)
boys and along with an inferior pubectomy in 19 (50%)
(Figure 3). A re-rooting of the corpora was done in one
boy. Three boys in the primary group needed
a transpubic approach due to a long gap. Two boys
did not void after removal of the urethral catheter and
were managed in the redo group. All 32 patients
remained on follow-up and four of them developed
anastomotic strictures at 0.5, 1, 2, and 4 years. All four
were managed by DVIU followed by dilatation.

There were six boys in redo group; four were
referred to us after unsuccessful urethroplasty, while
two of them were our own failed urethroplasties. The

perineal without Perineal with

pubectomy pubectomy
(12) (02)
perineal with
pubectomy Transpubic
(19) (04)
Transpubic
(03)

Figure 3. Operative techniques.
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operative techniques applied in the redo group were
perineal approach with inferior pubectomy in two
boys and a transpubic approach in the remaining
four boys (Figure 3). All redo urethroplasties were suc-
cessful except for one boy who developed voiding
symptoms and partial narrowing at the anastomotic
site 1 year later, and he was managed with DVIU.

Our success rate of anastomotic urethroplasty by
the strict criterion was 81.5%.The overall success rate
of 94.7% was achieved when applying the permissible
criterion (Figure 4). The mean (range) follow-up was 3.5
(0.5-4) years.

The mean (range) age of the boys was 7.92 (2-16)
years. The mean gap or length of the stricture was
2.6 cm with a range of 1.0-2.5 cm in 12 boys and
2.6-4 cm in 19 boys, while seven boys had long stric-
tures of >4 cm (range 4.1-7 cm) (Figure 5). The mean
(range) hospital stay was 3 (2-5) days.

One boy had an iatrogenic rectal injury during sur-
gery, which was repaired at the same time and fully
recovered. The postoperative continence level was
satisfactory, as most of the boys were continent except
for stress urinary incontinence (SUI) in 11 boys during
the initial few months. Of those 11 boys, 10 improved
with conservative management, but one boy has per-
sistent day time SUI off and on even after 2 years.

Of the 18 children who have reached puberty and
can inform us about erections, five had evidence of
erectile dysfunction.

Discussion

Posterior urethral distraction defects in children are
complex and difficult to manage. Many principles and
techniques used in the repair of these urethral stric-
tures in children are similar to those used in adults but
in fact the severity, complexity, and nature of tissue are
different in children. A consensus on the optimal treat-
ment of these traumatic distraction defects in children
is yet to be reached.

Early vs delayed definite repair is a debated topic and
there are proponents as well as opponents on both sides.
Koraitim [6] critically analysed published data over
50 years and concluded that primary suturing of the
disrupted urethral ends has the greatest complication
rates of Ul and erectile dysfunction (21% and 56%, respec-
tively). Mouraviev et al [7] compared early re-alignment vs
delayed urethroplasty of distraction defects in 96 patients,
and concluded that early realignment may provide better
outcome in terms of stricture development (49% vs
100%), erectile dysfunction (33.6% vs 42.1%), and Ul
(17.7% vs 24.9%). But these were selected patients with
milder injuries and only 19% had prostatic or membra-
nous urethral disruptions. Based on these references, we
used initial SPC and delayed definite repair in all our cases.
We prefer this delayed approach due to the anticipated
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Figure 4. Overall success rate.
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Figure 5. Length of strictures.

excessive blood loss or haematoma formation, potential
instability, friability of traumatised tissues, and concurrent
injuries in early repair.

Preoperative assessment of the length of the stric-
ture and competence of the bladder neck is crucial for
selection of the requisite surgical approach, as well for
prognosis of the procedure and continence. Although
an antegrade and retrograde contrast study (‘up-and-
down-o-gram’) is done in every case, it does not give
complete information in all patients, specifically when
the bladder neck does not open and the posterior
urethra is not outlined, giving a false impression of
a long defect/stricture. It may underestimate the gap
when the prostatic urethra is connected to a contrast-
filled urinoma, which is not a true urethra, and anasto-
mosis with this cavity will lead to failure or recurrence
[8]. To overcome these technical problems, we perform
preoperative urethroscopy and cystourethroscopy
through the SPC tract in all children. This is valuable

2.5-4cm

4-7cm

to visualise the bladder neck and posterior urethra,
especially where the bladder neck does not open and
the posterior urethra is not outlined on radiological
evaluation. We found patent a bladder neck and pos-
terior urethra in all such patients. This has been high-
lighted by other authors [2,8].

We did a simple perineal urethroplasty with
separation of the corporeal bodies in 12 (31.57%)
boys with a mean (range) defect/stricture of 2
(1.0-2.5) cm and partial inferior pubectomy in 19
(50%) boys bridging a mean (range) gap of 3.5
(2.6-4) cm. Orabi et al [2] presented a series of 50
patients in which perineal anastomosis was per-
formed without inferior pubectomy in 40 patients
and combined inferior pubectomy in only three
patients. They were able to bridge a mean (range)
gap of 1.5 (0.5-4.0) cms using a perineal approach
with an overall success rate of 94%. El-Sheikh et al [4]
reported on 15 patients, all treated by perineal



urethroplasty and they covered gaps of up to 6 cm.
Al-Rifael et al [9] reported on a study of 20 children,
perineal urethroplasty was performed in four, with
the remaining 16 undergoing a transpubic urethro-
plasty, with a success rate of 100% and 62.5%, respec-
tively. In a study by Aggarwal et al. [10], perineal
urethroplasty was possible in 10 of 23 patients, with
mean gap of 3 c¢cm. Similar recommendations were
given by Podestd [11] that a distraction defect of
>3 c¢m should be treated by a combined perineo-
abdominal transpubic approach. We were able to
perform end-to-end transperineal anastomosis in
a stricture/gap of up to 4 cm. This difference in brid-
ging the gap using a perineal approach may due to
the availability of a longer or more elastic bulbar
urethra in some children. Koraitim [12] proposed
that the length of the bulbar urethra and its ratio to
defect/stricture may help to predict the optimal
approach for urethroplasty. Bulbo-prostatic urethral
gaps shorter than one-third of the bulbar urethral
length can usually be corrected using a simple peri-
neal approach, while longer defects necessitate
a transpubic urethroplasty. Sekhon et al [1] supported
the same idea by calculating the gapometry score (G/
U index), defined as the length of urethral gap
divided by the bulbar urethral length. He concluded
that a preoperative G/U index of 0.44 correlates with
a simple perineal urethroplasty, whereas an index of
>0.87 indicates the likelihood of needing a more ela-
borated transpubic approach. Pfalzgraf et al [13] pre-
sented a series of 17 patients and performed the
excision with a perineal anastomosis in eight (47%)
patients with strictures of <1.0 c¢cm, while buccal
mucosal onlay/inlay graft urethroplasty was per-
formed in the remaining nine (53%) cases with stric-
tures of >1 cm. But they included penile stricture and
post-irradiation strictures in their series as well.

In the present study, transpubic urethroplasty was
performed in seven boys (18.42%) who had long dis-
traction defects of >4 cm (range 4.1-7.0 cm) and all
were successful without significant haemorrhage, gait
abnormality, hernia or chronic pain. Patil [14] followed
five of 30 patients for 7-10 years after transpubic
urethroplasty and found all competent and continent.
Das et al [15] operated on 10 children using transpubic
approach with 100% success rate. Basiri et al [16]
reported symphysiotomy in 10 children (both boys
and qirls); all were successful and continent without
any complications. Podesta and Podesta [17] did
a comparative study of perineal vs transpubic urethro-
plasty for traumatic posterior urethral distraction
defect in children and found a stricture-free rate of
84% for the perineal approach and 100% in those
who underwent transpubic urethroplasty.

Historically, the one-stage Badenoch pull-through proce-
dure of the bulbar urethra was proposed for a short stricture
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[18]. While for longer strictures the advice was to manage
them by transpubic urethroplasty [19]. Koraitim [12] reported
that transpubic procedures are more commonly performed in
children because of a shorter bulbar urethra.

In the present study, stricture recurrence or more pre-
cisely anastomotic stenosis was seen in five (13%) boys,
four in the primary group and one in the redo group.
These anastomotic strictures developed in boys who
voided well initially and then presented with obstructive
symptoms at 0.5-4 years after their urethroplasty. All
these were managed successfully with DVIU. The pub-
lished incidence of re-stricture is 5-19%. Rourke et al [20]
reported recurrence in 6% and Andrich et al [21] reported
a 14% re-stricture rate at 15 years of follow-up. However,
recurrence depends on multiple factors, e.g. the initial
length of the stricture, underlying aetiology, prior urethral
intervention, spongiofibrosis and para-urethral abscess
[22,23]. Helmy et al [24] published a series of 65 patients,
all managed by perineal urethroplasty. They reported
recurrence in seven cases, five were managed endosco-
pically and two under went redo urethroplasty.

The postoperative Ul is usually SUl and improves with
time except in patients who have bladder neck injury. In
our present series, 11 boys had SUI, of which 10 became
dry in a few months except for one boy who still has off
and on daytime SUI at 2 years of follow-up. Das et al [15]
and Singla et al [25] reported excellent continence results
after perineal and transpubic urethroplasty. Podesta and
Podesta [17] reported nine of 49 patients had Ul after
urethroplasty, six of them had SUI and one had total Ul. Ul
is most likely due to the severity of the pelvic fracture and
associated bladder neck injury rather surgical trauma.

Our present study has some limitations, e.g. urinary
continence was not measured with validated instru-
ments. Erectile dysfunction was not addressed objectively
and there was a short median follow-up. We subjectively
evaluated few boys who were older and able to inform us
about their sexual function (erection status). The strength
of the present study is that all the boys were operated by
a single surgeon, which alleviates operative bias.

Conclusion

The ideal treatment of traumatic posterior urethral strictures in
boys is tension-free bulbo-prostatic anastomosis. This can be
done using a transperineal approach in most of cases with
good results. A few patients will need a more extensive
transpubic approach to bridge a large gap/stricture (>4 cm).
This is contrary to the previous perception that most children
with posterior urethral strictures require a transpubic
approach.

Recommendations

Adequate preoperative assessment with simultaneous ‘up-
and-down-o-gram’ is crucial for the accurate estimation of
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the defect and thus choice of surgical procedure. All patients
should be started using a perineal approach. A transpubic
procedure should be done only if a tension-free anastomosis
cannot be performed through the perineum.
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