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ABSTRACT Objective: To present our experience with buccal mucosa urethroplastyfor  reconstruction of long segment ante-
rior urethral strictures by dorsal onlay technique.

Patients and methods: Between January 2011 and February 2014, 56 patients with long anterior urethral strictures were managed by dorsal 
onlay BMG urethroplasty. Follow up included uroflowmetry with an ultrasonographic estimate of residual volume at 3 months, 1 year and 
yearly thereafter or at onset of obstructive voiding symptoms. Retrograde urethrogram (RGU) was done at 6 months. Cystoscopy was done 
in selected patients. Successful outcome was defined as natural voiding after catheter removal and no need for subsequent instrumentation. 
Results: Mean age of the patients was 47.2 years. The mean AUA symptom score was 23.2. The mean preoperative maximum flow rate was 7.2 
ml/sec with mean residual volume 89.2ml. The mean stricture length was 8.9cm and mean urethral lumen diameter 8.6 Fr. The mean opera-
tive time was 133 mins. Mean follow up period was 25 months. Three patients developed recurrent strictures of which two patients underwent 
VIU and one underwent redo BMG urethroplasty. The success rate was 94.64%. The mean post operative maximum flow rate was 27.5 ml/sec 
with mean residual volume of 24.7 ml.
Conclusion: Dorsal buccal mucosal graft urethroplasty provides excellent results for long anterior urethral stricture.

Introduction:
Urethral reconstruction remains a challenge in modern surgical 
practice. The treatment of urethral stricture varies according to 
location, length, depth and density of the stricture. Anterior ure-
thral strictures which are not amenable to end to end anastomo-
sis, require substitution urethroplasty(1). This can be achieved 
by using penile skin flaps or free grafts of full thickness skin, 
bladder or buccal mucosa (BMG). BMG is the ideal substitute 
for urethra for the following factors: ease of accessibility, resist-
ance to infection, compatibility with a wet environment, a thick 
epithelium and a thin lamina propria, allowing easy inoscula-
tion(2). Though Humby had described the use of buccal mucosa 
for urethral substitution in 1941, it has become popular only 
after 1990(3). We present a retrospective analysis of our experi-
ence with the use of buccal mucosa for the repair of long seg-
ment anterior urethral strictures by dorsal onlay technique.

Patients and methods:
Between January 2011 and February 2014, 56 patients who un-
derwent urethroplasty for long anterior urethral stricture were 
taken for the study. Each patient was evaluated with detailed 
case history physical examination, uroflowmetry with residual 
urine measurement, urine culture and imaging study with ret-
rograde urethrogram (RGU) and voiding cystourethrogram 
(VCUG). Sonourethrogram was done in selected patients.

Inclusion criteria: 	 Pan urethral strictures 

			   Bulbar urethral stricture >3cm

Exclusion criteria:	 H/o previous urethral surgeries

Perioperative antibiotics started based on urine culture & sen-
sitivity or empirically started on third generation cephalospor-
ins with metronidazole. Pre-operative local application of 10% 
wokadine was advised regularly for all patients (24 hours before 
surgery). A two team approach was used; with the patient under 
general anaesthesia and nasotracheal intubation. Midline per-
ineal/lambda incision was used commonly. Circumcoronal inci-
sion was used in 3 patients. 

The graft was placed dorsally and anastomosed to the  urethra 
with 4-0 vicryl. For meatal reconstruction, the distal most BMG 
was fixed to the dorsally cut margins of the meatus. 14/16 Fr 
Foley catheter was used. Complete hemostasis ensured, corruga-
tor drain kept and compression dressing applied for all patients.

Post operatively mobility was restricted for 2 days. Drain was 
removed after 24 hours. Liquid diet was started after 24 hours. 
Catheter was removed after 2-3 weeks. Patient was discharged 
after 10-14 days. Follow up included uroflowmetry with an ul-
trasonographic estimate of residual volume at 3 months, 1 year 
and yearly thereafter or at onset of obstructive voiding symp-
toms. Routine intra urethral steroid cream was advised for BXO 
patients. Retrograde urethrogram (RGU) was done at 3 months. 
Cystoscopy was done in selected patients. Successful outcome 
was defined as normal voiding after catheter removal and no 
need for subsequent instrumentation.

Results:
A total of 56 patients underwent dorsal onlay BMG urethroplas-
ty between January 2011 and February 2014. The mean age of the 
patients was 47.2 years. The most common cause was Lichen 
sclerosis(BXO) (Table 1). The commonest site of stricture was 
bulbar, present in 24 patients(Table 2). 

Table 1 - Etiology

Cause No. of patients 

Lichen sclerosis (BXO) 28

Idiopathic 24
Iatrogenic 4
Total 56

 
Table 2 - Site of stricture 

Site No. of patient

Bulbar 24

Pan urethral 20

Penile 12

Total 56

 
The mean AUA symptom score was 23.2. The mean preopera-
tive maximum flow rate was 7.2 ml/s with mean residual vol-
ume 89.2 ml (Table 3). Urine culture was done before surgery, 
19 cultures were negative, 23 had insignificant bacteriuria and 
24 showed significant bacteriuria. A dorsal onlay technique was 
used in all the patients. The mean operative time was 133 mins 
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(range 110 to 160 mins). No patients required post operative 
blood transfusion. 

Table 3 - Pre-operative Parameters

Parameters Mean (Range)

Mean age of patients 47.2 yrs (14-67)

Mean AUA symptom score 23.2 ml (19-21)

Mean pre op Q max 7.2 ml (2-11)

Preoperative mean residual volume 89.2 ml (57-175)

Mean stricture length 8.9 cm (3-13)

Mean urethral lumen diameter 8.6 Fr

None of our patients had donor site complications. Three pa-
tients had superficial wound infection at the recipient site which 
was managed conservatively. The mean follow up period was 25 
months (range 14-36 months). Three patients developed recur-
rent strictures during follow up. One patient had recurrence 
after 6 months, second patient after 10 months and third pa-
tient after 23 months of surgery. Two patients underwent VIU 
and one underwent redo BMG urethroplasty. None of the pa-
tients with BXO developed recurrent stricture. The success rate 
was 94.64%. The AUA symptom score decreased from a mean of 
23.2 (range 19-21) preoperatively to 4.9 (range 3-7 ) post opera-
tively. Peak urinary flow rate improved from a mean of 7.2 ml/
sec (range 2-11) preoperatively to 27.5 ml/sec (range 25-29)  post 
operatively. The mean residual volume decreased from 89.2ml 
(range 57-175) pre operatively to 24.2 ml (range 10-35) post op-
eratively (Table 4).

Table 4 - Comparison of Pre-operative and Post-operative 
Parameters

Assessment criteria Pre-
operative

Post-
operative P value

Mean AUA symptom 
score 23.2 4.9 <0.001

Mean residual volume 
(ml) 89.2 24.2 <0.001

Mean Q max (ml/sec) 7.2 27.5 <0.001
 
Discussion:
Humpy was the first to describe the use of buccal mucosa for 
urethral reconstruction in hypospadias repair in 1941(3). How-

ever, use of buccal mucosa for urethral stricture in adults was 
introduced in 1992 by EI Kasaby et al(4). Barbagli et al first 
proposed dorsal onlay BMG for augmentation urethroplasty in 
1996(5-7). Stricture excision and end to end anastomosis remain 
the first and best option for dealing with short bulbar urethral 
strictures of  ≤2 cm with excellent results(8). However longer 
bulbar urethral strictures are not amenable to this procedure, 
which can result in short urethra and formation of chordee(9). 
For strictures more than 2cm, many procedures have been advo-
cated. High success rate of the buccal mucosa graft in the repair 
of bulbar strictures has made it the treatment of choice.

The use of buccal mucosa in urethroplasty would be modulated 
according to the exact stricture location and its characteristics. 
The graft can be placed on the ventral, lateral and dorsal ure-
thral surface(10). Ventral onlay graft is more prone to fistula 
formation, sacculation and diverticular formation leading to 
urinary stasis and ejaculatory dysfunction(11-13) On the other 
hand, dorsal onlay graft procedure for the anterior urethral 
stricture provides the advantages of better mechanical support 
by the corporal bodies for the graft’s better take up with less 
incidence of sacculation and fistula formation( 10,14-16). It has 
been reported that dorsally placed graft can do better because 
of better mechanical support for the graft and a richer vascu-
lar bed from the underlying corporal bodies (17). Dorsal onlay 
BMG urethroplasty has shown a success rate of 57.1% to 100% 
with a follow up ranging from 22 to 41 months (15,16). Barbagli 
et al showed that placement of the grafts on the ventral, dorsal 
or lateral surface of the bulbar urethra provided the same suc-
cess rates (83% to 85%) and stricture recurrence was uniformly 
distributed in all patients(10). Success with bulbar oral mu-
cosal grafts has been high with a dorsal (6,7,14,17,18) or ventral 
(10,22,23) graft location, and the different graft positions have 
shown no difference in success rate (12,19-21). 

In our study of 56 patients, all of them underwent dorsal  onlay 
BMG urethroplasty. Three patients developed recurrent stric-
tures after 6,10 and 23  months after surgery during follow up. 
Two patients were managed successfully with single attempt of 
VIU whereas one patient had to undergo re-do BMG urethro-
plasty. Our success rate was 94.4% our mean follow up period 
was 25 months. There were no donor site complications. Three 
patients had superficial skin infection at the recipient site which 
were managed conservatively. 

Conclusion:
Our results show that dorsal onlay BMG urethroplasty for long 
anterior urethral stricture yield satisfactory medium term results 
with minimal morbidity and low complication rate. A longer fol-
low up will be required to confirm the durability of our results. 
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