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ABSTRACT

Objective: Evaluation of the results of dorsolateral buccal mucosal augmentation urethroplasty in patients 
with a long- segment urethral strictures.

Material and methods: Twenty male patients who underwent urethroplasty in our clinic between No-
vember 2015 and January 2017 were evaluated. The outcomes of single-stage dorsolateral buccal mucosal 
augmentation urethroplasty were retrospectively evaluated. Patients were followed-up at 2nd-3rd weeks, 3rd 
and 6th months after the operation. 

Results: Mean age of the patients was 59.45±13.6 years. Mean length of the strictures was 4.59±1.99 cm 
(3-11 cm) and mean length of buccal mucosal graft was 6.8±1.98 cm (5-13 cm). Mean duration of operation 
was 149.25±47.39 minutes (95-270 min) and mean blood loss was calculated as 165.5±63.05 mL (75-280 
mL). The success rate of dorsolateral buccal mucosal augmentation urethroplasty was calculated as 85% 
after a mean follow-up of 7.38±2.6 months. There were no perioperative or postoperative complications in 
the urethroplasty region or the mouth except one patient. Three patients who were found to have a decline in 
the maximum voiding rate in the postoperative 3rd month were included in the dilation program.

Conclusion: Single-stage dorsolateral buccal mucosal augmentation urethroplasty is a surgical option to be 
used in the treatment of long segment urethral strictures with high success and low complication rates in 
experienced hands.
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Introduction

Male urethral stricture, a problem as old as 
humanity in urology is a chronic and wide-
spread significant urological problem with 
high patient morbidity and recurrence rates.
[1] The treatment of urethral strictures var-
ies according to location, length, depth and
density of spongiofibrous tissue and underly-
ing etiology. Many techniques from urethral
dilatation to urethroplasty may be selected
based on patient characteristics.[2] Repeated
endoscopic interventions lead to development
of challenging scar formations and thus com-
plicate the urethroplasty and cause reduced
success and increased complication rates.[3] 

For this reason, urethroplasty has begun to be 
preferred among urologists in the treatment of 
urethral strictures.

Many surgical techniques have been devel-
oped and described for urethroplasty in urethral 
reconstructive surgery. These techniques can be 
classified as excision and primary anastomosis 
(end-to-end anastomosis) or substitution tech-
niques aimed to expand the urethral lumen. 

Excision and urethral anastomosis in short 
bulbar urethral strictures (end to end anasto-
mosis) is a standard procedure with more than 
90% success rate. This approach is usually 
limited to bulbar urethral strictures of 2 cm 
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or less. Bulbar urethral strictures longer than 2 cm are success-
fully treated with augmentation urethroplasty. Today, buccal 
mucosa is the most common graft material used for substitution 
urethroplasty.[4] 

Today, there is no consensus concerning the approach of the 
operation of buccal mucosal urethroplasty including ventral, 
dorsal, lateral or dorsolateral approaches. Recently, Barbagli 
and Kulkarni proposed unilateral mobilization of the urethra 
and placement of the buccal mucosa on the dorsolateral side by 
preserving the central tendon of the perineum. This placement 
preserves blood supply to the urethra and neurovascular integ-
rity of the bulbospongiosus muscle.[5,6]

In this study, we aimed to retrospectively present our expe-
rience with single-stage dorsolateral buccal mucosal aug-
mentation urethroplasty in patients diagnosed with urethral 
stricture.

Materials and methods

Twenty-five male patients who underwent urethroplasty with 
the diagnosis of long- segment urethral strictures between 
November 2015 and January 2017 in our clinic were evaluated. 
Among them data of 20 patients who underwent only single-
stage dorsolateral buccal mucosal augmentation urethroplasty 
were evaluated retrospectively. All operations were performed 
by a single surgeon (A.S).

Etiology, location and number of urethral strictures and previ-
ous surgical procedures were recorded during preoperative 
evaluation. Urea, creatinine, complete urinalysis, urine culture, 
coagulametry, uroflowmetry, ultrasound of the urinary system, 
antegrade and/or retrograde urethrography and flexible ure-
throcystoscopy were performed preoperatively in all patients. 
Retrograde urethrography was obtained between postoperative 
2nd and 3rd weeks in all patients before removal of the catheter 
and the status of extravasation was assessed. In the absence of 
extravasation, urethral catheter was removed and uroflowmetry 
was performed one day later. If the maximum flow rate (Qmax) 
was observed to be within normal range, the cystostomy 
catheter was also withdrawn. All patients were followed up 
after postoperatively at 2nd-3rd weeks, 3rd and 6th months. After 
removal of the catheter uroflowmetry, postvoid residual urine 
volume, retrograde urethrography and flexible urethrocystos-
copy were performed in all patients. Uroflowmetry, retrograde 
urethrography and urethrocystoscopy were performed in the 
postoperative 3rd month.

All patients received intravenous antibiotics for 3 days during 
the postoperative period, followed by oral antibiotherapy until 
the catheter was removed. During the postoperative period, the 

patients received liquid foods on the first and then a soft and 
regular diet on the following days.

The success of the urethroplasty was accepted as the primary 
endpoint of the study. Success was defined as the absence of 
obstructive symptoms and a need for subsequent procedures 
such as dilatation, internal urethrotomy and urethroplasty.

All procedures were performed in accordance with the ethical 
standards of responsible committees on human experimentati-
ton (institutional and national) and the Helsinki Declaration of 
1975, as revised in 2013. Informed consent was not obtained 
from all patients due to retrospective design of the study. All 
data were collected from the hospital record system.

Surgical technique
All patients included in the study underwent dorsolateral onlay 
buccal mucosal augmentation urethroplasty. All patients were 
operated in exaggerated lithotomy position. Spinal or general 
anesthesia were used and nasal intubation was preferred since 
oral mucosa was to be harvested.

Dorsolateral buccal mucosa augmentation urethroplasty was 
performed using a midline perineal incision. After division of 
the bulbospongiosus muscles, the urethra was mobilized from 
corpora cavernosa only left side (Figure 1). After distal extent 
of stricture was measured with Foley catheter, dorsal urethral 
surface was incised along the midline (Figure 2). Once the 
stricture length was measured, oral mucosa was harvested 2 cm 
longer than the measured length of the stricture. Oral mucosa 
was anastomosed to the lateral margin of the urethra using a 
continuous 5-0 polyglactin suture (Figure 3). After the anas-
tomosis, a 14-16F urethral and a 16-18F cystostomy catheter 
were placed in all patients. The bulbospongious muscle was 
approximated and the skin and subcutaneous tissue was closed 
with absorbable sutures. 

Statistical analysis
IBM Statistical Package for Social Sciences 22.0 (IBM SPSS 
Statistics, Armonk, NY, USA) program was used for the 
analysis of the data. Continuous variables were presented as 
means±standard deviation. Proportions (percentages) were cal-
culated for discrete variables.

Results

Mean age of the patients was 59.45±13.6 years. The etiologies 
of the strictures included iatrogenic interventions in 11 (55%), 
traumatic events in 7 (35%) and previous infections in 2 
patients (10%). The strictures were located at bulbar (n=13), 
bulbomembranous (n= 4) and panurethral regions (n=3). Mean 
stricture length was 4.59±1.99 cm (3-11 cm). The mean buccal 
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mucosal graft (BMG) length was 6.8±1.98 cm (5-13 cm). Mean 
operative time was 149.25±47.39 minutes (95-270 min) and 
mean blood loss was calculated as 165.5±63.05 mL (75-280 
mL). Postoperative wound infection developed in one patient 
with panurethral stricture and was treated conservatively. No 
other perioperative and early postoperative complications were 
observed. Three patients who had stricture recurrence were 
found to have a decline in the maximum voiding rate at the 
postoperative 3rd month and included in the urethral dilatation 
program. Demographic data, perioperative and postoperative 
findings of the patients are summarized in Table 1. The success 
rate of dorsolateral buccal mucosal augmentation urethroplasty 
was calculated as 85% after a mean follow-up of 7.38±2.6 
months. Qmax values measured on the last day of the post-

operative follow-up period (16.9 mL/sec) were significantly 
improved compared to the preoperative Qmax values (5.7 mL/
sec) (Table 2).

Discussion

Currently genitourinary reconstructive surgery is performed 
successfully. On the other hand, the gold standard in urethral 
reconstructive surgery is urethroplasty in all age groups for long- 
segment urethral strictures.[7] Santucci et al.[8] reported that ure-
throplasty is a suitable operation in young patients, as well as in 
patients over the age of 65. In our present study, 11 patients were 
under the age 65 years and 9 patients were 65 years or older and 
no morbidity was observed secondary to the operation.
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Figure 1. a, b. Perineal incision (a) and unilateral mobilization of the corpus spongiosum (b) 

a b

Figure 2. a, b. Incision along the dorsal line of the urethra

a b



Urethral strictures present with various etiologies. In small 
series, the main cause of urethral stricture is inflammatuar 
and traumatic in developing countries while idiopathic and 
iatrogenic in developed countries.[9] The most common etio-
logical factor in our series was found to be iatrogenic (n=11, 
55%).

Surgical technique varies according to the location, length, 
depth and intensity of the strictures.[2] In a study in which the 
effect of length of the strictures on the success of urethroplasty 
was evaluated, the authors reported an 88% success rate for 
strictures ≤7 cm in length and 40% for strictures longer than 7 
cm.[10] However, there is no consensus in the literature on this 
subject. 

El-Kasaby et al.[11] were the first who performed BMG urethro-
plasty in 1993. Currently buccal mucosa is the most preferred 
graft material in reconstructive urologic surgery due to its easy 
accessibility and low complication rate and high patient satis-
faction.[12,13] Buccal mucosa heals very quickly and complication 
rate is quite low.[14] 

We evaluated our results of dorsolateral buccal mucosal aug-
mentation urethroplasty technique defined by Kulkarni.[6] The 
approach of placement of the graft, namely dorsal, ventral, later-
al or combined technique is still debatable in the buccal mucosal 
augmentation urethroplasty technique. Dorsal approach can be 
performed by 2 methods described by Barbagli (dorsal onlay) 
and Asopa (dorsal inlay), for bulbar augmentation urethro-
plasty.[15,16] Dorsal approach is technically more challenging and 
necessitates a more aggressive surgery. Urethral bed is hard to 
expose technically. The difference between these two methods 

is the technique of mobilization of the dorsal part of the urethra. 
Dorsal urethra is mobilized using a much wider dissection in 
the Barbagli method, while urethra is not mobilized dorsally in 
the Asopa procedure. But Asopa method provides insufficient 
urethral bed exposure. 

When dorsal and ventral placement is compared, some authors 
suggest that dorsal onlay is superior to ventral technique.[17,18] 

A dorsally placed graft gets a better mechanical support from 
the cavernous bodies and has a more generous vascular bed.
[19,20] On the other hand, perfect results have been reported using 
ventral onlay buccal mucosal grafts for urethroplasty.[21] The 
ventral approach is technically easier compared to the dorsal 
approach since it provides an easier reach to the urethral lumen 
and the stenotic segment. Complete mobilization of urethra is 
not necessary.[22] Another advantage of the ventral approach 
is that the shorter anastomosis is easily performed.[17] In their 
study, Palminteri et al.[23] used ventral plus dorsal approach , and 
emphasized that 2-way grafts would provide adequate urethral 
width especially in hard and dense strictures. Lateral graft place-
ment defined by Barbagli et al.[24] is a combination of ventral 
and dorsal approaches. However, there is extremely limited data 
to support this approach. Looking at all these techniques and 
modifications, the unilateral dorsolateral technique that we had 
used can be suggested as a good alternative for the dorsal onlay 
technique since it is unnecessary to circumferential mobilize the 
urethra and it minimizes vascular and nerve damage.[25]

In the literature no difference was found in the success rates 
of dorsal and ventral technique for augmentation urethroplasty 
using buccal mucosal graft.[26,27] Similarly, Barbagli et al.[24] 

found similar success rates in their study that compared the 3 
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Figure 3. a, b. The prepared buccal mucosa (a) was sutured with 5-0 polyglactin (b) 
 (Health Sciences University, Bakırköy Dr. Sadi Konuk Training and Research Hospital, Urology Clinic, Reconstructive Urology Unit Archive)

a b
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techniques (dorsal, ventral and lateral approaches). Vasudeva et 
al.[25] were the first to prospectively compare the safety and effi-
cacy of ventral and dorsal onlay BMG urethroplasty in patients 
with long- segment and incomplete bulbar urethral strictures 
in 2015. The authors found comparable rates of efficacy and 
complication for both dorsal and ventral onlay buccal mucosal 
graft urethroplasties. They suggested that the choice between 
the two techniques should be made according to the surgeon’s 
preference.

In a recent study of the patients with dorsolateral augmen-
tation urethroplasty, mean preoperative and postoperative 
Qmax values were 4.95 mL/sec and 15.62 mL/sec, respec-
tively.[27] Kulkarni et al.[28] reported a perfect result of a single 
stage procedure using dorsolateral onlay, that is a success 
rate of 83.7% in a median follow-up of 59 months. We also 
obtained similar success rates and increased Qmax values in 
our study.

Similar rates of fistula were found when dorsal and ventral 
methods were compared in terms of complications.[24] In the 
postoperative period of a series of dorsolateral augmenta-
tion urethroplasties, scar infection treated with conservative 
treatment in 3, uretero-cutaneous fistula treated with conser-
vative treatment in 1, and chordee managed with a planned 
surgical intervention in 1 patient were reported.[27] In our 
series no significant complication was observed other than 
conservatively-treated skin infection of perineal incision area 
in the postoperative period in one patient with panurethral 
strictures.

The main limiting factor of this study is its retrospective design. 
Other limitations of the study included limited number of cases 
and the short follow-up period.

In conclusion, single stage dorsolateral buccal mucosal augmen-
tation urethroplasty results in high success rates in the treatment 
of long- segment urethral strictures. Randomized controlled 
studies with longer durations and larger series are needed in 
order to evaluate the long- term results of the dorsolateral tech-
nique.
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Table 2. Postoperative success criteria
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