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Abstract

Introduction: We analyzed the outcomes of augmented buccal
mucosa graft (BMG) dorsal onlay urethroplasty and anastomotic
urethroplasty in the management of urethral stricture.

Methods: Patients having a stricture length more than 2 cm were
treated by augmented BMG dorsal onlay urethroplasty; patients
with a stricture length less than 2 cm were managed by excision
and end-to-end anastomotic urethroplasty. The postoperative retro-
grade urethrogram, micturating cystourethrogram, and uroflowm-
etry were compared to preoperative values. The postoperative sub-
jective symptoms and complications were recorded and analyzed.
Results: In total, 90 patients were included in this study. Forty-five
patients had an average stricture length of 5.9 cm; they underwent
BMG augmented dorsal onlay urethroplasty. Of these, 7 (15.55%)
patients came with recurrence, while 38 (84.44%) were asymptom-
atic, in the average follow-up period of 32.8 months. The next 45
patients underwent excision of the stricture and end-to-end anas-
tomosis. Of these, 6 (13.33%) failed on therapy and the remain-
ing 39 (86.66%) were asymptomatic during the average follow-up
period of 28.4 months.

Conclusion: The technique of BMG dorsal onlay is easy to do, it
is very reliable, has high success rate, less postoperative compli-
cations and better patient satisfaction compared to anastomotic
urethroplasty. Our study has its limitations. Recurrent cases of
urethroplasty and hypospadias were excluded from this study.
Recurrent stricture cases were eliminated to overcome bias. Cases
of hypospadias are still best treated by axial or random penile skin
flap as BMG augmentation cannot create a long urethral tube.
Based on our 4-year experience, we recommend BMG augmented
urethroplasty long and short segment stricture of the urethra.

Introduction
Urethral stricture is a fibrotic narrowing of the urethra.
Fibrosis usually extends into the periurethral corpus spon-
giosum, causing spongiofibrosis and resulting in urine
obstruction and the loss of distensibility of the urethra. The
first known case of stricture was Indian pioneer surgeon
Shusruta (1000 BC)." In 1984, Auguste Nelaton invented the
first vulcanized rubber catheter for urethral dilatation, now
known as the Nelaton catheter.! Maisonneuve (1854) and
Otis (1872) developed the urethrotome to cut the strictured
part of the urethra.? In addition, Sachse (1974) revolution-
ized the treatment by optical urethrotomy.> Devine and col-
leagues (1980) in their guest editorial recommended treating
partial urethral stricture by dilatation first and, if not relieved,
then by visual cold knife internal urethrotomy.* Gonococcal
urethral stricture is rare in this era of broad spectrum antibi-
otics, but infection remains a major cause, particularly from
long-term use of an indwelling urethral catheter.
latrogenic strictures are also common, which can be
attributed to advancements in endo-urological procedures.
Treating urethral stricture is very challenging; treatment has
high failure rates and multiple postoperative complications.
Excision of the stricture and primary end-to-end anastomosis
are preferred for short segment strictures. 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.® In
spite of the many precautions taken with this technique, the
recurrence rate is very high in all types of urethroplasties.
Surgeons should know the correct technique, the indica-
tions, the advantages and the disadvantages of the different
types of urethroplasties. In this study, we assessed the suc-
cess rate, complications and patient satisfaction after these
2 types urethroplasties over a 4-year follow-up period.

E22 CUAJ ® January-February 2015 @ Volume 9, Issues 1-2
© 2015 Canadian Urological Association



This prospective study was carried out on 104 patients
admitted to the Rajendra Institute of Medical Sciences in
Ranchi, India in the urology department from November
2008 to December 2013. Informed consent was taken from
all patients. We recorded, analyzed and compared patient
demographics, diagnostic investigations for the urethral stric-
tures, surgical techniques, preoperative and postoperative
uroflowmetry and the postoperative complications.

We excluded 14 patients due to their sex (we only includ-
ed males), stricture secondary due to penile carcinoma, stric-
ture following partial or total penectomy, recurrent case of
stricture after urethroplasty, hypopadias and epipadias. Of
these excluded patients, 6 were hypospadias, 3 were recur-
rent cases of stricture after urethroplasty, 3 were cases of
partial penectomy and 2 were female.

The exact length of the stricture and its site were diag-
nosed with the help of retrograde urethrography (RGU)
and micturating cystourethrography (MCU). The Nelaton
catheter was used to assess the distal end of the stricture
from the external urethral meatus. Patients were divided
into 2 groups depending on the length of their stricture: (1)
patients with a urethral stricture length of less than 2 cm
and planned for excision of stricture segment and end-to-
end urethral anastomosis; and (2) patients with a stricture
length more than 2 cm and considered for BMG augmented
dorsal onlay urethroplasty. After complete patient workup,
they were planned for definitive surgery under combined
spinal and epidural anesthesia. Patients were placed in the
lithotomy position. A midline perineal incision was made
and bifurcated 2 cm above the anal verge. Subcutaneous
tissue divided to expose the bulbospongiousus muscle. The
bulbospongiousus muscle divided in the midline to expose
the underlying urethra; circumferential mobilization of ure-
thra was then achieved by dissecting the reflection of buck’s
fascia.

Excision of stricture and end to end anastomosis

The strictured segment was excised with 5 mm of normal
urethral tissue on either side of the stricture segment. The
2 ends were spatulated and then anastomosed on silicone
catheter number-14, by interrupted polyglycolic 6-0 sutures.
Spatulation provides a good calibre of urethra for better
anastomosis. The aim of our technique was to make a water
tight anastomosis so that even a single drop of urine could
not leak from the anastomotic site. The mobilized urethra
was then hitched to the urethral bed to reduce the ten-
sion over the anastomosis site. The silicone catheter was
removed on postoperative day 21, and then the MCU was
done and compared with that of preoperative MCU films.

Managing urethral strictures

The uroflowmetry followed. The result was recorded and
patient complaints were recorded in the follow-up period.

BMG augmented dorsal onlay urethroplasty

Buccal mucosa was taken from the mucosal surface of the
lower lip. The length of BMG was dependent on the length
of stricture. The submucosal layer of fat was completely
removed with a fine and blunt dissection and then it was
quilted over the dorsal aspect of urethral bed (Fig. 1, Fig.
2). The 2 margins of the longitudinally incised strictured
segment were stitched with that of the margins of quilted
BMG over a silicone Foley catheter size 14.

All patients were put on suprapubic cystostomy for
2 weeks. After patients received proper bladder training,
we removed the silicone Foley catheters on postoperative
day 21. MCU was done and compared with preoperative
films. Uroflowmetry readings were compared with previous
readings. The raw surface created after taking the BMG was
left as it was and patients were advised to gargle with anti-
septic for 5 days. Patients were allowed orally after 24 hours.

The surgery was considered successful if there were no
subjective symptoms; other successful indicators were: a
normal postoperative uroflowmetry, normal urethra via the
RGU and MCU, and if the Nelaton catheter could be passed
into the urethra without obstruction. If these were not pres-
ent, the surgery was considered a failure. The success rate
and the postoperative complications these 2 types of ure-
throplasty were compared and analyzed.

A total of 90 patients underwent urethroplasty during the
study period and they were followed up for an average of

Fig. 1. Showing harvesting of buccal mucosa graft under local anesthesia.
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Fig. 2. Showing buccal mucosa graft quilted over the urethral bed.

30.6 months. There were 36 patients (40%) between the ages
of 21 and 30 and 15 patients (16.66%) between the ages
of 31 and 40; there were 12 patients (13.33%) between 51
and 60, 9 patients between 41 and 50 years and 3 patients
each in group of 61-70 and 71-80 years (Fig. 3).

We found that the main cause of stricture urethra was
trauma, either due to road and traffic accidents or endouro-
logical procedures. Trauma was the cause in 69 (76.66%),
followed by infection in 12 (13.33%) and non-specific
causes in 9 (10%) patients. Out of the 69 patients with trau-
matic urethral stricture, 9 (10%) included patients who had
undergone endourological procedures (Fig. 4).

Forty-five patients with an average stricture length of
5.9 cm underwent BMG augmented dorsal onlay urethro-
plasty. Of these, 7 (15.55%) had recurrence, while 38
(84.44%) patients were asymptomatic during an average
follow-up of 32.8 months. The other 45 patients underwent
excision of the stricture and end-to-end anastomosis. Of
these, 6 (13.33%) patients returned after surgical failure and
the remaining 39 (86.66%) patients were asymptomatic dur-
ing the average follow-up of 28.4 months.

In spite of the longer stricture length (i.e., more than
5.9 cm), the result of BMG augmented urethroplasty had
comparable success rates (84.44%) to the end-to-end anas-
tomotic urethroplasty (86.66%).

Common postoperative complications include a thin
stream of urine, incontinence, erectile dysfunction, and
chordae (Table 1). Perineal wound infection was seen in a
few patients, but this was controlled with proper dressing.
There were no significant complications at the site from
where the BMG was harvested (Fig. 5).

The exact site of the stricture was accurately calculated by
antegrade and retrograde urethral calibration. The location
of the stricture was determined by Nelaton catheter calibra-
tion. Although RGU and MCU are helpful in diagnosing

the stricture site and length, they are not 100% accurate.
Preoperative RGU and MCU findings are at times different.

Discussion

In the series, 90 male patients with urethral stricture at dif-
ferent levels of etiology were studied. All patients were fol-
lowed up for an average of 30.6 months. In our study, most
patients were in the 21-to-30 age group (40%). Beard and
Goodyear found an incidence of 56.4% in middle age in a
series of 211 patients between the ages of 30 and 50.° In a
series of 100 cases, Webster and colleagues found a mean
patient age of 47.” Trauma (road and traffic accident and uro-
logic and endourological procedures) constituted 76.66% of
cases in our study. Pelvic bone fractures have contributed
to the development of urethral stricture. Sometimes faulty
Foley catheterizations and attempts to catheterize a patient
with pelvic fractures create a urethral injury. The develop-
ment of broad spectrum antibiotics has reduced the inci-
dence of urinary tract infections, infective urethritis and its
sequel (i.e., stricture). Sometimes the exact cause of urethral
stricture is non-specific. Although the diagnosis of urethral
stricture is based on RGU and MCU, the Nelaton catheter
in our study has helped greatly to locate the distal end of
the stricture. The RGU and MCU may be inaccurate due to
faulty technique, wrong position of the patient and forceful
injection of dye leading to sphincter spasms. Sometimes
patients may be hesitant to void during the MCU test, and
therefore these results may not be accurate. Stricture ure-
thra can be managed by different modalities of treatments.
Urethral dilatation was the first method for relieving partial
stricture. Urethrotomy is good for short, single and primary
stricture. The overall recurrence rate after the first urethrot-
omy is 68%.% Repeated urethrotomies do not improve the
success rate. Good results can be achieved by urethrotomy
if the stricture is single or primary, if it is shorter than 10 mm
and if the calibre is wider than 15F.%

The most important part of treating a long stricture is
augmented urethroplasty. Augmentation can be done with
different body tissues, such as the prepuce, skin from the
pinna, lingual mucosa, urinary bladder mucosa and buccal
mucosa. Among these, BMG has become an ideal urethral

Table 1. Common complications between the 2 patient
groups

Excision and end- BMG augmented

to-end anastomotic dorsal onlay

urethroplasty, n (%) urethroplasty, n (%)
Thin stream of urine 8 (17.7%) 6 (13.33%)
Urinary incontinence 7 (15.55%) 2 (4.44%)
Erectile dysfunction 3 (6.66%) 1(2.22%)
Chordae 2 (4.44%) 0

BMG: buccal mucosa graft.
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Fig. 3. Age of urethral stricture.

substitute. BMG can be easily harvested under local anes-
thesia. It is hairless, compatible in a wet environment and is
early taken up by the urethral bed. All these unique charac-
teristics make buccal mucosa an integral part of reconstruc-
tive urology. In our study, the 2 best techniques (end-to-end
anastomosis and BMG dorsal onlay of urethroplasty) were
considered.

The success rate of stricture excision and end-to-end
anastomosis of the urethra is 86.66% in this study. In their
series of 100 cases stricture of bulbar urethra, Webster and
colleagues performed resection and end-to-end anastomo-
sis and recorded a good result.”*'° They proposed that an
anastomosis free of tension could be achieved provided
the excision of the stricture was less than 1 cm long, with
appropriate mobilization of urethra. After removing stric-
tured segment, 1 cm of both ends of the urethra should be
obliquely cut. It provides a large caliber for anastomosis, but
cutting both ends shortens the length by 3 cm. Nevertheless,
penile chordae should be kept in mind and a shortening
of more than 3 c¢cm should be avoided. It is controversial
whether BMG should be placed dorsally or ventrally. In
the penile urethra, most experts would place it dorsally.
In the bulbar urethra, many experts place it ventrally, or
mix ventral, dorsal and even laterally. Multiple studies have
shown that both dorsal and ventral-onlay BMG provides
good blood supply and mechanical support. Standard bulbar
urethroplasties using buccal grafts should have a lifetime
success rate approaching 92%."12 Barbagli and colleagues
showed that success rates are equal between dorsal and
ventral BMG." The success rate for dorsal onlay is between
85% and 100%."*"” Ventral-onlay BMG graft placement has
comparable success rates (84% to 100%).">'%2" Kulkarni and
colleagues described a full length pan urethral repair using
BMG with a 91% to 100% success rate.?2*

Il TRAUMA/RTA

Il POST-INFECTIVE

[ NON-SPECIFIC

I POST ENDO-UROLOGY

Fig. 4. Etiology of urethral stricture (n = 90).

Conclusion

Comparing the outcomes of both technique, we found that
the success rate of anastomotic urethroplasty is almost equal
to that of BMG dorsal onlay urethroplasty, but the post-
operative complications are more frequent in the anasto-
motic group. BMG dorsal onlay urethroplasty has given a
complication-free life to patients and most were satisfied
during follow-up. The technique of BMG dorsal onlay is
very easy to do, it is very reliable and it has high success
rates. Even in long segment stricture, this is the procedure
of choice. Based on our 4-year experience, we recommend
BMG augmented urethroplasty for long and short segment
stricture of the urethra.
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