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INTRODUCTION 

Urethral strictures are the common disease, which have 

affected mankind since the beginning. Urethral strictures 

are fibrotic narrowing composed of dense collagen and 

fibroblasts. These narrowing restrict urine flow and cause 

dilation of proximal urethra and prostatic ducts. In 

today’s world of high velocity trauma, urethral stricture 

has become a more common
1
 and major problem faced 

by surgeons all over the world. At the same time, the 

morbidity associated with stricture urethra is tremendous 

and the patient has to undergo a lot of misery before he 

can get a cure.  

Although gonococcal urethritis is seldom a cause of 

stricture, long term use of indwelling catheter is the major 

source of infection. Pelvis fracture can partially or 

completely sever the membranous urethra and cause 

severe and complex stricture. Straddle injury can produce 

bulbar stricture.  

The management of urethral stricture in the male is one 

of the oldest problems known to urology and the earliest 

records of attempts to deal with stricture urethra have 

been traced to Indian medicine at about 6
th

 century BC 

where Sushruta described the use of green bamboo sticks 

for urethral dilatation.  

ABSTRACT 

 

Background: The use of Buccal Mucosa Graft (BMG) urethroplasty represents the most widespread method of 

urethral stricture repair. We present our long-term experience with buccal mucosal grafts, placed either ventrally or 

dorsally with their short and long term complications. 

Methods: We repaired 43 bulbar urethral strictures with BMG from 2008 to 2011. Mean patient age was 31 years. 

The graft was harvested from the cheek under local anaesthesia. The graft was placed on the ventral or dorsal bulbar 

urethral surface in 18 and 25 cases, respectively. A recurrence even after single attempt of Direct Visual Internal 

Urethrotomy (DVIU) will be deemed as treatment failure. Data were analyzed using the‘t’ test and Fischer test.  

Results: Mean stricture length was 5.25 cm (range 1.5 to 9 cm) with mean follow up of 58 months (range 10 to 84 

months). Only five patients were found to develop stricture at anastomotic site. Three of them voided normally after 

single attempt of DVIU. Other two patients (4.65 %) required further open surgery or repeat DVIU during follow up 

and were considered as failure. Five patients develop wound infection and one presented with urethrocutaneous fistula 

with no long term donor site complication.  

Conclusion: With long-term follow-up our series confirms the durability of BMG for the treatment of urethral 

strictures of more than one centimetre (cm) length with fewer side effects and we conclude that the site of placement 

of the graft did not affect the outcome.  
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As stricture presents a very complex problem, at the same 

time, no single procedure as appropriate for all urethral 

strictures because, procedure selection is determined by 

many factors including the location of stricture, its 

etiology, length, density, multiplicity, proximity to 

sphincter mechanism and the presence of local adverse 

factors.  

Various modalities of treatment ranging from simple 

dilatation, end to end anastomosis and various 

urethroplasties have been advocated over the years but, 

even today there is not much agreement as to be the best 

mode of tackling this problem. The goal of treatment of 

urethral stricture is to provide sufficient permanent 

patency of the urethra.  

This study was aimed to study the success rate of Buccal 

Mucosal Graft (BMG) in stricture urethra, to compare 

buccal mucosal graft urethroplasty with various other 

treatment modalities for long stricture urethra and to 

study short term and long term complication associated 

with buccal mucosal graft urethroplasty. 

METHODS 

A study was conducted between January 2008 and 

January 2011, includes patients who are medically fit for 

surgery and patients undergoing operative intervention 

for mid to long segment stricture urethra. It excludes the 

patient having short segment (less than 1 cm length) 

stricture urethra.  

In all the patients, the protocol of documentation was 

followed and a detailed history, physical examination, 

uroflowmetery and radiological investigation like 

retrograde urethrogram (RGU) and voiding 

cystourethrogram (VCU) were done to evaluate the 

patient.  

A total of 43 patients were included in the study. Of the 

strictures, 18 were traumatic, 14 were idiopathic in origin 

(includes congenital or patients who were not able to give 

a proper history), four associated to lichen sclerosus 

(BXO), four due to catheter induced trauma (iatrogenic) 

and three infective in origin (Table 1). Mean stricture 

length, as measured by preoperative RGU was 5.25 cm 

(range 1.5 to 9 cm). The sites of strictures were 

panurethral in 10, penobulbar in 24 and 

bulbomembranous in nine (Table 2). Institute ethical 

committee’s approval was taken to perform the study.  

Table 1: Causes of urethral stricture.   

Cause of 

stricture 

No. of 

patients 

Traumatic 18 

Idiopathic 14 

Iatrogenic 4 

Infective 7 

Table 2: Showing site of stricture urethra.   

Site of stricture 
No. of 

patients 

Penobulbar (PB) 24 

Bulbomembranous (BM) 9 

Panurethral (PU) 10 

With the patient under epidural anaesthesia a perineal 

midline incision is made. The bulbocavernosus muscle is 

divided exposing the corpus spongiosum of the anterior 

urethra.  

The stricture segment is identified and opened. 

Urethrotomy is done and extended proximal and distal to 

stricture until healthy corpus spongiosum is encountered. 

Buccal mucosa graft of adequate length is harvested from 

the inner cheek area below the Stensen’s duct under local 

anaesthesia (adrenaline 1:50000). This reduces the 

bleeding potential and as well as elevates the graft and 

provides a plane of dissection. In four patients graft donor 

site was closed with continuous, 3-0 chromic catgut 

sutures to achieve good haemostasis and in the rest, donor 

site was not sutured. The graft is then defatted and 

tailored to its proper size. The proximal and distal 

urethral lumina of the urethra are calibrated. The graft is 

sutured, using few 3-0 polyglactin sutures for 

reinforcement with good support and minimizing the 

dead space. A 16 F silicone Foley catheter is inserted 

through the urethra into the urinary bladder.  

Then the urethra is rotated back to its original position 

and margin of the urethral mucosa is sutured to the 

remaining margin of the buccal mucosal graft. 

Suprapubic catheterization is generally not done. 

Antibiotics are used until the catheter is removed. At 

three months, after catheter removal, uroflowmetery and 

RGU is performed. Normal flow rate on uroflowmetery is 

treated successful outcome and those with abnormal 

values are subjected to Direct Visual Internal 

Urethrotomy (DVIU), normal voiding after single attempt 

of DVIU is treated as success.  

A recurrence even after this single attempt of DVIU will 

be deemed as treatment failure.  

Patients were further followed-up with uroflowmetery at 

three months and RGU every six month interval. A 

working proforma was developed to collect all relevant 

patient information.   

RESULTS 

A total of 43 patients with mean age 31 years (range 15 to 

60 years) underwent BMG urethroplasty by dorsal or 

ventral onlay graft. Mean duration of follow-up is 58 

months (range 10 to 84 months).  

Five patients (11.6%) developed restricture in which 

three had proximal and two had distal anastomotic site 
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stricture. Three of them had normal flow on 

uroflowmetery after single attempt of DVIU. Other two 

patients had reduced flow after the first attempt of DVIU, 

though one of them had normal flow after another DVIU 

and rest required open surgery. These two patients 

(4.65%) were considered to be failure. So success rate of 

BMG as per our protocols were 95.35%.  

Five patients developed wound infection, managed 

successfully with change in antibiotics as per culture 

sensitivity test. One patient developed urethrocutaneous 

fistula and was managed conservative. Graft donor site 

complication includes postoperative pain which was seen 

in most of the patients on the same day and was managed 

by good analgesia, facial swelling was reported by two 

patients, no patients encountered damage to Stensen's 

duct or lip paresthesia but four patients reported 

restriction in mouth opening. All complains were 

resolved in the first month of operation. Peak urinary 

flow rates improved from a mean of 2.1 ml/sec (range 0 

to 7.5 ml/sec) preoperatively to 23.2 ml/sec (range 19.5 to 

25.5 ml/sec) after 6 months post operatively (P <0.001).  

Table 3: Comparison between dorsal vs. ventral 

BMG. 

 
Dorsal 

BMG 

Ventral 

BMG 

P 

value* 

No. of patients 25 18  

Mean age in years 30.4 ± 10.91 32.2 ± 9.75 0.58 

Increment in peak 

flow rate (in ml/sec) 
21.3 ± 1.81 20.6 ± 0.95 0.15 

Restricture 

(in No. of patients) 
1 1 1 

Complications 

(in No. of patients) 
5 3 1 

*P <0.05 is considered as statistically significant. 

Table 4: Complication of buccal mucosal graft.  

Complications 
No. of 

Patients 

Restricture (after one attempt of OLU) 2 

Wound of infection 5 

Urethrocutaneous fistula 5 

Meatal Prolapse 0 

Sacculation 0 

Numbness 0 

Facial Swelling 2 

Restriction in mouth opening 4 

Problem in food ingestion 0 

    *Symptoms resolve within one month of operation. 

DISCUSSION 

Urethral substitution has long been accomplished by 

using genital skin flaps, grafts of genital or extragenital 

tissue. However, use of genital skin pedicle flap is a 

difficult procedure requiring extensive penile and scrotal 

dissection to mobilize the flap to the deep perineum, and 

is associated with postoperative torsion
2
 and penile 

scarring.
3
 Extragenital skin flap is also associated with 

higher complication rates.  

BMG was first described for urethral reconstruction by 

Humby in 1941.
4
 It has become an ideal urethral 

substitute because of ease of harvest,
5
 surgical handling 

characteristics, hairlessness,
6
 and compatibility in a wet 

environment, its early in-growth and graft survival.  

Because of these unique characteristics, buccal mucosa 

has endeared itself to the realm of reconstructive urology. 

BMG also offer an inherent resistance to BXO.
7-9 

 

In the present series, the substitution graft urethroplasty 

using buccal mucosa has a success rate of 95.35 % at a 

median follow-up of 58 months. Elliott SP et al.
10

 in the 

year 2003 on 60 patients with mean follow up of 47 

months reported 97% success rate after 1 attempt of OIU. 

Kane CJ et al.
11

 reported a success of 94.3 % after a mean 

follow up of 25 months. Iselin & Webster (1999)
12

 in 

their series of 29 men who underwent dorsal onlay graft 

urethroplasty reported a high early success rate of 97% at 

a median follow-up of 19 months.  

They, however, maintained that a long-term follow-up is 

mandatory as the success of urethroplasty is measured in 

decades.  

There is controversy as to 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 lateral placement as the clinical situation warrants.
13

 

Multiple studies have shown that both dorsal and ventral-

onlay BMG has good blood supply and mechanical 

support. The success rate for dorsal onlay is reported 

between 85 and 100%.
6,12,14,15

 Ventral-onlay BMG graft 

placement have shown comparable success rates of 84 to 

100%.
10,11,14,16

 Barbagli et al.
14

 in their report on 50 cases 

they placed a graft on the ventral, dorsal or lateral surface 

of the urethra and found no significant difference in the 

success rate. In our study 18 patients have undergone 

ventral graft substitution and 25 patients have undergone 

dorsal graft substitution and success rates are no different 

(Table 3).  

In general, complications (Table 4) are rare after BMG 

urethroplasty. Post-operative complications can occur in 

two areas, the site of harvest and the site of urethral 

stricture repair.
8
 Potential buccal mucosal harvest site 

complications include haemorrhage, pain, facial swelling, 

and damage to Stensen's duct, lip paresthesia, numbness 

and restriction in mouth opening. Facial swelling and 

restrictions in mouth opening are common, but are self-

limiting and will resolve within the first few months of 

surgery
11,17 

as reported in our study. In a one study
18 

57% 
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of patients developed numbness after surgery, in that, in 

16% the complaints tend to persists for a year.  

Wood et al reported that closure of the harvest site was 

associated with worse pain and suggested that this may 

be improved by not closing.
19

 Although Dublin et al. 

reported that patients did well with closure of the donor 

site, but 16% and 32% had long-term complaints of 

numbness and mouth tightness respectively. In our study 

we reported no difference of pain in two groups. Overall, 

the inner cheek harvest site for BMG regardless of 

management appears to heal without complications as 

reported in our study.
11,17

 

Perineal complications are similarly rare. Restricture, 

wounds infections, hematomas, skin paresthesia, and 

other local infections do sometimes occur. In a study by 

Fichtner J et al.
10 

they reported overall complication rate 

of 25% (8 of 32). In one more study
11

 overall 

complication rate was 5.4% with 5.7% restricture rate and 

in our study we reported 18.6 % overall complication rate 

which include restricture, wound complication and 

urethrocutaneous fistula.  

CONCLUSION 

Reconstructing the urethra continues to be challenging 

for the reconstructive surgeon; buccal mucosa has proved 

to be a useful alternative to skin. It is easy to harvest and 

to handle, is resilient to infections and accustomed to a 

wet environment. We conclude that the BMG has been 

used successfully for treating all types of strictures, with 

less donor site morbidity and fewer complications. 

Because of its inherent advantages buccal mucosa has 

become the recommended source for tissue substitution 

during urethral reconstruction. 
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