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Abstract:

Objective: For evaluation of patients who underwent bulbar end-to-end anastomosis to
assess surgical outcome.

Materials and Methods: We reviewed 53 patients with an average age of 44 years who
underwent bulbar end-to-end anastomosis from January 2013 to July 2018.  A total of 9
patients (16.98%) underwent urethrotomy, dilation, or multiple treatments before referral
to our center. Stricture length d”2cm, free from infection and completed at least 6 months
of follow up were included. Patients were evaluated post operatively by uroflowmetry at
3, 6, 12 months of follow up and yearly thereafter. Clinical outcome was considered a
treatment failure when any postoperative instrumentation was needed.

Results: Mean age 44 (SD±7.6, range 33 to 54 years). Stricture etiology was blunt
perineal trauma 32 (60.37%), infection 12(22.64%), idiopathic 06(11.32%) and
iatrogenic 03(05.67%). Mean operation time was 95 minutes (range, 50 to 140 minutes)
and mean excised stricture length was 1.4 cm (range, 0.5 to 2 cm).  44 patients (83.02%)
were symptom-free and required no further procedure. Strictures recurred in 9 patients
(16.98%) within 2 to 5 months after surgery. Of 9 recurrences, 3 patient was managed
successfully by urethrotomy, whereas the remaining 6 did not respond to urethrotomy
or dilation and required additional urethroplasty.

Conclusions: Excision and end-to-end anastomosis urethroplasty is an excellent
procedure for short segment bulbar urethral stricture.
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Introduction

Urethral stricture is an acquired permanent narrowing
of the urethra impeding the flow of urine during
micturition. It is one of the oldest urological diseases,
and its treatment remains a challenge for urologists.1

The first known case of stricture was Indian pioneer
surgeon Shusruta (1000 BC).2 Treating urethral stricture
is very challenging; treatment has high failure rates
and multiple postoperative complications. Treatment
options for bulbar urethral strictures include dilatation,

direct visual internal urethrotomy, anastomotic
urethroplasty and oral mucous membrane graft
urethroplasty.3 The oldest and simplest form of
management is urethral dilatation, which can be
performed with a number of different devices and is
generally considered a palliative maneuver. In 1974,
Sachse4 introduced direct vision internal urethrotomy
(DVIU) to treat urethral strictures by cold-knife
incision. Optical urethrotomy by either incision or
ablation has been considered standard therapy for
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anterior urethral strictures and is regarded, along with
dilatation, as the initial treatment of choice for most
urethral strictures. In general, open urethral
reconstruction is the most successful management
option for urethral strictures especially stricture with
complete occlusion of lumen but it requires surgical
expertise, adequate operating room facilities, and has
a longer recovery period.5 Excision and end to end
anastomosis (Anastomotic Urethroplasty) for bulbar
urethral strictures 2cm or less gives excellent long term
results with reduced recurrence rate.6,7 For long
segment strictures, buccal mucosa graft (BMG)
augmented dorsal onlay urethroplasty is preferred.
Humby was the first to describe the use of BMG for
urethral reconstruction.5 In spite of the many
precautions taken with each technique, the recurrence
rate is very high in all types of urethroplasties. The
aim of surgical reconstruction for urethral stricture is
to provide an adequate caliber, compliant and stable
urethra.8 There are few studies on the surgical
outcomes of end-to-end anastomosis for bulbar
urethral stricture in Bangladesh. We therefore
performed a retrospective evaluation of patients who
underwent bulbar end-to-end anastomosis to report
our experience with this surgery.

Materials and Methods

We reviewed the medical documents of 53 patients
who underwent excision and end-to-end anastomosis
from January 2013 to July 2018 for short segment
(d”2cm) bulbar urethral strictures who completed at
least 6 months of follow-up. Patients who underwent
combined procedures or augmented anastomotic
urethroplasty were excluded. The patient’s records
were reviewed with respect to etiology of stricture,
previous treatment, preoperative evaluation, surgical
findings, follow-up results and early and late
complications. Preoperative evaluation included
history, physical examination, urinalysis, urine culture,
uroflowmetry, retrograde and micturating
cystourethrography. Stricture length was measured
intraoperatively by the excised length of urethra.

The standard surgical technique of anastomotic
urethroplasty was applied while the patient was
positioned in a slightly hyper-extended lithotomy
position. After mobilization of the bulbar urethra, the
area of fibrosis was completely excised and the healthy
ends of the urethra were spatulated. Urethral
mobilization was required, extending in some cases to
the penoscrotal junction distally and perineal body
proximally. Anastomosis was performed with
interrupted 4-0 polyglactin sutures. A 16-Fr Foley
urethral catheter was placed and a small drain was

left under the bulbospongiosus muscle for 2 to 3 days.
Patients were discharged with oral antibiotics until the
catheter was removed, usually after 21 days. The
urethral catheter was removed when there was no
extravasation on pericatheter urethrography. The
catheter was left in place an additional 1 to 2 weeks
when extravasation was present.

Uroflowmetry was performed at 3, 6 months after
surgery and  in the first year and annually thereafter.
Patients underwent retrograde urethrography or
urethroscopy if they developed voiding symptoms,
such as slow or splayed stream. Treatment failure was
defined as the need for any postoperative intervention
including urethral dilatation, Urethrotomy or
urethroplasty

Table-I : Clinical data of patients

Variables Results

Number of patients 53

Age (years) 44 ±7.6

Excised stricture length (cm) 1.4±0.4(0.5-2)

Operation time (minutes) 95(50 -140)

Prior  intervention (Dilatation, 09 (16.98%)

Urethrotomy)

Results

We reviewed 53 patients with an average age of 44
years who underwent bulbar end-to-end anastomosis.
Stricture etiology was blunt perineal trauma 32
(60.37%), infection 12(22.64%), idiopathic 06(11.32%)
and iatrogenic 03(05.67%). A total of 09 patients
(16.98%) underwent urethrotomy, dilation, or multiple
treatments before referral to our center.  Mean age
44±7.6, range 33 to 54 years), mean excised stricture
length was 1.4 cm (range, 0.5 to 2 cm) and mean
operation time was 95 minutes (range, 50 to 140
minutes). Blood transfusion (one unit) was needed in
only eight patient during the operation. Overall success
rate was 83.02%, (p=.001). These 44 patients were
symptom-free and required no further procedure.
Recurrence as treatment failure was defined as
symptomatic patients requiring additional treatment;
dilatation, urethrotomy or urethroplasty. Strictures
recurred in 9 patients (16.98%) within 2 to 5 months
after surgery. Out of 9 recurrences, 3 patients were
managed successfully by urethrotomy(5.67%), whereas
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In the success group, the mean maximum flow rate
(MFR) after surgery was 20.35 mL/s. Patients aged less
than 50 years (n=41) showed better MFR with mean of
24.4 mL/s (range, 18 to 42 mL/s) than did those aged
50 years or more (n=12), who had a mean MFR of 17.23
mL/s (range, 12 to 39 mL/s).

Early complications were minor, including catheter-
related infection in four patients(07.54%) and
epididymitis in two patients (03.77%) those were
treated with antibiotics. With respect to late
complications, intermittent perineal or scrotal pain
bothered in eleven patients (20.75%) and was relieved
by analgesics. About seven patients (13.20%)
developed erectile dysfunction managed by
medication. There are no patient complained of penile
shortening or curvature.

Table-II : Complication of anastomotic urethroplasty

Type of complication No. of patients (%)

Catheter-related infection 04 (07.54%)

Epididymitis 02 (03.77%)

Perineal or scrotal pain (bothered) 11 (20.75%)

Erectile dysfunction (Preoperative 07 (13.20%)

-03, postoperative-04)

Discussion

Urethral reconstruction is the most successful
management option for urethral strictures. The surgical
technique should be selected mainly according to
stricture length, but the stricture etiology and density
of the spongiofibrosis tissue should also be taken into
account.9 The aetiology of urethral stricture has
evolved over the years. Geographic setting,
socioeconomic factors and access to healthcare can
affect stricture etiology. In developed countries, the
most common etiology of urethral stricture is
idiopathic (41%) followed by iatrogenic (35%).In
comparison, trauma (36%) is the most common cause
in developing countries, reflecting higher rates of road
traffic injuries, less developed trauma systems,
inadequate roadway systems and conceivably
socioeconomic factors leading to a higher prevalence
of trauma-related strictures.10,11 However in our
developing countries, we still see the pattern of
infection and trauma; as documented in this study,
where trauma and infection contributed 60.37 % and
22.64 % of the aetiology respectively while only 5.67
% were as a result of iatrogenic causes.

For bulbar urethral strictures of 2 cm or less, excision
and end-to-end anastomosis remains the ideal
procedure with excellent long-term results
reported.12.13 A continuing role exists for urethrotomy
or dilatation in the management of urethral strictures

Trauma

60.37%

Infection

22.64%

Idiopathic

11.32%

Iatrogenic

5.67%

Aetiology

Fig.-1: Aetiology of stricture

Fig.-2: Mean flow rate after surgery
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the remaining 6 did not respond to urethrotomy or
dilation and required additional urethroplasty
(11.32%).
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as first-line therapy in selected patients. In those
patients with bulbar strictures who fail or are not
suitable for these procedures, an anastomotic
urethroplasty, and if not feasible a substitution
urethroplasty using either a flap or oral mucosal graft
either by a dorsal, lateral or ventral onlay approach
should be considered.14

Urethral stricture disease remains a disease that affects
mainly the young. In this study mean age was 44±7.6
years and range 33 to 54 years. Ofoha et al3

demonstrated that the mean age was 38.9 years.
Strictures were uncommon in those less than 20 years
and above 70 years old.[15] In the management of
bulbar urethral stricture, many variables, such as
length, severity, and location of stricture, can influence
surgical outcome. Short bulbar strictures are generally
amenable to complete excision with primary
anastomosis via a perineal incision, affording a high
success rate of 95%, as reported by Santucci et al.[16]
Barbagli et al.7 reported 153 patients, who underwent
bulbar end to end anastomosis. In his series, stricture
length range (1cm – 5cm) and follow up was for a
period of 68 months. He reported a success rate of
90.8%.  Eltahawy et al.17 in a series involving 260
patients who underwent excision with primary
anastomosis with mean follow up of 50.2 months,
stricture length range 0.5 to 4.5 cm (mean 1.9), only
three patients had recurrent stricture. His success rate
was 98.8%. Ofoha et al.3 demonstrated, twenty six
patients with bulbar urethral stricture, who had
excision and end to end anastomosis, had a success
rate of 92.3% with a mean follow up 30.1 months. This
is in keeping with the high success rate recorded by
other investigators. Jun-Gyo Suh et al13 reviewed 33
patients who underwent bulbar end-to-end
anastomosis; the mean excised stricture length was 1.5
cm (range, 0.8 to 2.3 cm). Twenty-nine patients (87.9%)
were symptom-free and required no further procedure
after a mean follow up 42.6 months. In this study of 53
patients with bulbar stricture end-to-end anastomosis
had a success rate of 83.02%   excised stricture length
was 1.4 cm (range, 0.5 to 2 cm) and mean operation
time was 95 minutes (range, 50 to 140 minutes).

In general, the best stricture length manageable by
excision and primary anastomosis is 2 cm or
less17,18,19,20 Strictures longer than 2 cm can be
managed successfully in selected patients with end-
to-end anastomosis.7,16,17 In this study, mean excised
stricture length was 1.4 cm (range, 0.5 to 2 cm). There

are no cases had a stricture length more than 2.5 cm.
We consider strictures up to 2 cm to be suitable for
primary anastomosis.   To get the best results for end-
to-end anastomosis, complete excision of unhealthy
urethra and accompanying spongiofibrosis and
tension-free anastomosis are essential13. Failure to
remove all abnormal urethra is thought to be the
primary cause of surgical failure and stricture
recurrence18 The cause of surgical failure was also
assumed to be inadequate excision of the urethral
stricture.13 Important steps that need to consider
avoiding recurrence include maintaining the
vascularity of urethra, complete excision of the fibrous
tissue, and tension free anastomosis.20

For the treatment of a short segmental bulbar urethral
stricture (<2 cm), DVIU or end-to-end urethroplasty is
commonly accepted as standard therapy.12 When the
stricture is limited in focal area, DVIU is recommended
as the first choice of treatment. If the stricture is more
than 1 cm in length, single DVIU followed by end-to-
end urethroplasty is commonly used as a cost-effective
strategy.[12,13,14] The literature suggests that the
influence of previous treatment on surgical outcome
is controversial.7,16,17.21 In this study, 9 out of 53 patients
(16.98%) underwent urethrotomy, dilation, or multiple
treatments before anastomotic urethroplasty.  Santucci
et al.16 and Eltahawy et al.17, 55% and 69.2% of the
patients had failed attempts of urethroplasty or DVIU,
respectively and surgical outcomes were equally
excellent. Barbagli et al.7, the only group of patients
who had a lower success rate (78.6%) had undergone
multiple treatments (dilation, DVIU, or urethroplasty),
whereas the other groups (prior single or no treatment)
showed similar success rates ranging from 92.1% to
100% without any statistical significance. Despite this
fact, previously failed urethrotomy did not influence
the long-term outcome of urethroplasty.21 However
recurrent stricture were successfully managed with
redo urethroplasty in six and DVIU in three patients
of this study. Heyns et al22 in his review noted that
dilation and internal urethrotomy are useful in a select
group of patients. A second dilation or urethrotomy
for early stricture recurrence (at three months) is of
limited value in the short term (24 months) but of no
value in the long term (48 months), whereas a third
repeated dilation or urethrotomy is of no value.

Complications after anastomotic urethroplasty are few
and self-limited.16,17 In present study, complications
were intermittent perineal or scrotal pain (20.75%),
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erectile dysfunction 13.20%, catheter related infection
3.77% and epidymidis 3.77%. Eltahawy et al.17

encountered position related neuropraxia, early
urinary tract infection and chest related infection,
scrotalgia and wound related complication. Ofoha et
al.3  reported postoperative complications were mild
and include superficial surgical site infection, scrotal
swelling and one case of poor erection. Whereas the
urologist concentrates on voiding efficiency, the patient
is much more concerned with cosmetic effects and
adverse effects, especially on sexual performance.23

Pelvic fracture is associated with erectile dysfunction.
Many studies suggest that it is the primary injury
which causes neurovascular damage that leads to ED
rather than urethral surgery itself. Cavernous nerves
and branches of internal pudendal artery are located
near the apex of prostate and supply the corporeal
bodies after entering through the urogenital
diaphragm. These neurovascular bundles got damage
during pelvic fracture, especially pubic symphysis
diastasis.24,25,26,27 There is a close anatomical
relationship between the bulbar urethra and erectile
innervations.28 Recent studies have suggested that
transaction of corpus spongiosum leads to less
favourable outcome with regard to erectile function.29

Limitations in this study need to be considered. The
main limitation of our series was its retrospective
nature and small number of study patients. Potential
bias and reporting errors are the main risks of any
retrospective study. We assured that many of these
were avoided during data collection.

Conclusions

Excision and end-to-end anastomotic urethroplasty is
an excellent procedure for short bulbar urethral
stricture. The most common causes of urethroplasty
failure are inadequate excision of the strictured
segment and surrounding fibrosis, improper case
selection, and ischemia. For successful outcome bulbar
urethral stricture, complete excision of scarred tissues,
fixation of healthy mucosa of the two urethral ends
and creation of a tension-free anastomosis are essential.
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