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Results: The overall success rate was 74.5%. Patients in the success group had significantly

shorter strictures compared to the failure group (median: 2.1 [2.0-2.8] cm vs. 5.0 [2.25-5.25]
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Qmax. In the multivariate analysis, stricture length (OR: 0.461; 95% CI: 0.252-0.844; p=0.012)
and smoking (OR: 5.572; 95% CI: 1.130-27.845; p=0.035) remained independent predictors of

surgical failure.
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Conclusions: Stricture length and smoking are independent risk factors for failure following
dorsolateral BMG urethroplasty. These factors should be addressed during preoperative

counseling.

Keywords: buccal mucosal graft, smoking, stricture length, urethral stricture, urethroplasty

Cite; Gezmis CT, Cilesiz NC, Cetin B, Cakiroglu B, Eroglu A, Balci MBC. Predictors of Success in Buccal Mucosal Graft Urethroplasty: The Impact of Stricture
Length and Smoking on Surgical Outcomes — A Retrospective Observational Study. New J Urol. 2026;21():22-29. doi: https://doi.org/10.33719/njul763401

[COZEEE| This work is licensed under a Creative Commons Attribution 4.0 (CC-BY) International License. © Copyright remains with the authors.

22



https://doi.org/10.33719/nju1763401
mailto:ctgezmis@gmail.com
Https://orcid.org/0000-0002-1634-4516
Https://orcid.org/0000-0003-2115-698X
Https://orcid.org/0000-0001-6424-2787
Https://orcid.org/0000-0001-5337-5226
Https://orcid.org/0000-0002-5545-5892
Https://orcid.org/0000-0003-0395-1154
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.33719/nju1763401

Gezmis, CT, et al.

Predictors of BMG Urethroplasty Success

INTRODUCTION

Urethral stricture disease (USD) is a complex medical
condition defined by the narrowing of the urethra, potentially
leading to significant urinary complications. The etiology of
urethral strictures is multifactorial and includes traumatic,
inflammatory, iatrogenic, and idiopathic causes(1). USD
typically develops through progressive epithelial injury and
spongiofibrosis of the corpus spongiosum, which gradually
reduces luminal caliber and contributes to persistent

obstruction.

The treatment options for urethral stricture disease vary
based on the stricture’s characteristics, including its location
and length. Initial management often includes urethral
dilation, direct vision internal urethrotomy (DVIU), which
are minimally invasive procedures aimed at widening the
urethra and are commonly used for strictures. Dilation or
DVIU may be used for short urethral strictures, but are not
recommended when the stricture exceeds 2 cm (2). Moreover,
these methods have high recurrence rates, reported between
30% and 90%, and this variation is influenced by factors
such as the stricture’s location, its length, and whether
previous procedures had been performed (3-5). In addition,
while these endoscopic approaches may offer short-term
improvement, repeated interventions can lead to progressive

fibrosis and diminish long-term success.

Urethroplasty is widely regarded as the preferred treatment
for long, complicated, or recurrent strictures, providing a
reconstructive approach that offers the most durable and
effective outcomes in this patient group (6,7). Reported
long-term outcomes for various urethroplasty techniques

frequently reach the 90% range(8,9).

Reconstructive urethroplasty commonly involves grafts or
flaps derived from buccal mucosa or penile skin to restore
urethral continuity(10). The success rates of buccal mucosa
graft (BMG) urethroplasty vary across studies; however,
most series describe generally favorable long-term outcomes.
In selected cohorts, BMG urethroplasty performed using
different techniques has even been shown to achieve success

rates approaching 100% (6,11).

Outcomes of BMG urethroplasty depend on multiple factors,
including stricture length and location, surgical technique,

surgeon experience, and patient-related clinical factors (12).
This study aimed to explore potential factors influencing the
outcomes of BMG urethroplasty in cases of complex urethral

strictures.

MATERIAL AND METHODS

Following ethical approval from the Hisar Hospital
Intercontinental Local Ethics Committee (Approval No: 25-
27, Date: 2025-02-28), a retrospective observational study
was conducted using data from 60 patients who underwent
single-stage dorsolateral onlay BMG urethroplasty for
urethral stricture between January 2021 and January 2025.
Short strictures (<1.5 cm) were excluded because such
strictures are generally suitable for endoscopic management
(13). Moreover, patients with complex strictures associated
with fistula or abscess, prior oral surgery, oral mucosal
abnormalities, limited mouth opening, or a history of
failed urethroplasty were also excluded. Preoperative
evaluations included demographic data, uroflowmetry
(UFM), urethrography, cystourethroscopy, and assessment
of stricture and oral mucosal characteristics. All procedures
were performed only after confirmation of sterile urine
cultures. All surgeries in this cohort were conducted by the

same operating surgeon.

Surgical Technique

All procedures were carried out under general anesthesia via
a midline perineal approach. To preserve vascular integrity,
the bulbospongiosus muscle was meticulously dissected,
and the urethra was mobilized unilaterally from the corpus
cavernosum, extending slightly beyond the midline. Stricture
length was measured intraoperatively after performing the
longitudinal urethrotomy on the lateral aspect of the urethra.
Following submucosal injection of lidocaine with adrenaline,
the buccal graft was obtained from the inner cheek. Care was
taken to protect Stensen’s duct by preserving the surrounding
mucosa. Donor sites were left open for healing. The graft was
harvested approximately 2 cm longer than the measured
stricture to compensate for an anticipated 10% contraction
over time. The graft width ranged between 15 and 25 mm,
aiming to achieve a final urethral lumen of at least 24 Fr.
After excision, the graft was defatted until a creamy-white
appearance. To prevent postoperative diverticula formation
and postvoid dribbling, the graft was fixed to the urethral
plate using a dorsolateral onlay approach with interrupted
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4-0 absorbable polyglactin (Vicryl) sutures (Ethicon,
Johnson & Johnson, USA). In the final step, the urethra was
closed over a 16 Fr catheter using 4-0 Vicryl sutures.

Postoperative Follow-up

Patients were discharged on postoperative day 3 with
antibiotics and oral antiseptics, and the urethral catheter
was removed between postoperative days 21 and 28. Follow-
up visits were scheduled at 6 weeks, 3 months, 6 months,
and 12 months, and subsequently continued at six-month
intervals. Primary screening for stricture recurrence
was based on uroflowmetry and the Turkish-validated
IPSS, while urethrography or cystourethroscopy was
performed only in patients with obstructive symptoms or
in those with a screening Qmax <15 mL/s(14). The primary
outcome of the study was urethroplasty success, defined
as the absence of obstructive symptoms and the absence
of any need for additional interventions such as dilatation,

cystourethroscopy, or internal urethrotomy.

Statistical Analysis

Descriptive statistics for continuous variables were expressed
as mean * standard deviation or median (IQR), while
categorical variables were summarized using frequencies
and percentages. The distribution of data was assessed using
the Shapiro-Wilk test. Comparisons between groups were
performed with the Mann-Whitney U test for continuous
variables and either the Chi-square or Fisher’s exact test for
categorical variables, when appropriate. Logistic regression
was used to identify factors independently associated
with surgical failure. Variables with a p-value < 0.2 in the
univariate analysis were included in the multivariate logistic
regression model. Results were presented as odds ratios (OR)
along with 95% confidence intervals (CI), and a p-value <
0.05 was considered statistically significant. All analyses
were performed using IBM SPSS Statistics for Windows,
version 23.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Out of 60 patients initially selected, five were excluded based
on predefined criteria, and data from four patients were not
analyzed due to loss to follow-up (Fig. 1). Thus, 51 patients
constituted the final study group.
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Figure 1. Patient selection and inclusion flowchart

The
median age was 50 years (IQR: 45-62 years). Comorbidities

Follow-up averaged 15.8 months (12-18 months).

were present in 41.1% of patients, including hypertension
(25.5%), diabetes mellitus (23.5%), and coronary artery
disease (5.9%). Smoking was reported in 33.3% of patients.
The median preoperative Qmax was 5.9 mL/s (IQR: 5.0-6.5
mL/s). Stricture location was most commonly in the bulbar
urethra (70.6%), followed by bulbar+penile (21.6%) and
penile (7.8%) segments. The leading etiological factors were
trauma (39.2%), prior endourological interventions (29.4%),
hypospadias surgery (9.8%), Fournier’s gangrene (7.8%),
gunshot injury (3.9%), lichen sclerosus (3.9%), urethral
catheterization (3.9%), and previous urethritis (2.0%). The
overall success rate of BMG urethroplasty was 74.5%, while
failure was observed in 25.5% of patients. No surgical or

buccal mucosa site complications were reported.

Patients were divided into two groups according to
n=38)
and unsuccessful (Group 2, n=13). Stricture length was

urethroplasty outcomes: successful (Group 1,
significantly shorter in the successful group compared to
the unsuccessful group (2.1 [2.0-2.8] cm vs. 5.0 [2.25-5.25]
cm, p=0.002). Smoking prevalence was also lower in Group
1 (21.1% vs. 69.2%, p=0.005). No statistically significant
differences were found between the groups regarding age,
comorbidities, stricture location, or preoperative Qmax

(Table 1).
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For additional analysis, stricture etiology was reclassified
into three categories: iatrogenic, consisting of endourological
interventions and urethral catheterization (n=17); traumatic,
consisting of external trauma and gunshot injury (n=22);
and other etiologies (n=12). Their distributions in the
successful and unsuccessful groups were iatrogenic (14 vs.
3), traumatic (17 vs. 5), and other (7 vs. 5). Fisher’s exact
test demonstrated no significant association between these

etiological categories and surgical outcome (p = 0.28).

Univariate and multivariate logistic regression analyses were
performed to identify factors associated with urethroplasty
success. In the univariate analysis, longer stricture length
(OR: 0.403; 95% CI: 0.234-0.692; p=0.001) and smoking

(8.437; 95% CI: 2.055-34.649; p=0.003) were significantly
associated with lower odds of surgical success. Diabetes
mellitus also showed a borderline association (OR: 2.768;95%
CI: 0.692-11.069; p=0.150), while other variables, including
age, hypertension, coronary artery disease, and preoperative

Qmax, were not significantly associated with outcome.

In the multivariate model, both stricture length (OR: 0.461;
95% CI: 0.252-0.844; p=0.012) and smoking status (OR:
5.572;95% CI: 1.130-27.845; p=0.035) remained independent
predictors of urethroplasty success. Diabetes mellitus was
not independently associated with the outcome (OR: 1.383;
95% CI: 0.204-9.361; p=0.74)(Table 2).

Table 1. Comparison of groups in terms of urethroplasty success

Parameters Group 1 (n:38) Group 2 (n:13) p-value
Age, years, median (IQR) 50 (46 - 60.5) 50 (35.5 - 62.5) 0.393*
Preoperative Qmax, mL/sec, median (IQR) 5.85(4.975 - 6.525) | 5.9 (5.05 - 6.35) 0.787*
Stricture length, cm, median (IQR) 2.1(2.0-2.8) 5.0 (2.25 - 5.25) 0.002*
DM, (%) 8 (18.4) 5(38.5) 0.141°
HT, (%) 9(23.6) 4(30.8) 0.716¢
CAD, (%) 2(5.3) 1(7.7) >0.99¢
Smoking, (%) 8 (21.1) 9 (69.2) 0.005¢
Stricture site, (%)

Bulbar+Penile Urethra 8(21) 3(23.1)

Penile urethra 1(2.6) 3(23.1)

Bulbar urethra 29 (76.3) 7 (53.8) 0.087°
Stricture etiology, (%)

Endourological intervention 13 (34.2) 2 (15.4)

Trauma 16 (42.1) 4(30.8)

Fournier’s gangrene 2 (5.3) 2(15.4)

Infection 1(2.6) 0(0)

Hypospadias repair 2(5.3) 3(23.1)

Gunshot injury 1(2.6) 1(7.7) 0.203¢
Lichen sclerosus 2(5.2) 0(0)

Urethral catheterization 1(2.6) 1(7.7)

IQR: Interquartile range, Group 1: Successful urethroplasty group, Group 2: Unsuccessful urethroplasty group, DM: Diabetes mellitus, HT:

Hypertension, CAD: Coronary artery disease
@ Mann-Whitney U test, * Chi-square test, < Fisher’s exact test
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Table 2. Univariate and multivariate logistic regression analysis for predictors of urethroplasty success

Univariate Multivariate
OR 95% CI p-value OR 95% CI p-value

Age (years) 1.017 0.971 - 1.066 0.468

DM 2.768 0.692 - 11.069 0.15 1.383 0.204 - 9.361 0.74

HT 1.432 0.355 - 5.779 0.614

CAD 1.500 0.125-18.052 0.749

Stricture length 0.403 0.234 - 0.692 0.001 0.461 0.252 - 0.844 0.012
Smoking 8.437 2.055 - 34.649 0.003 5.572 1.130 - 27.845 0.035
Preoperative Qmax 1.215 0.582 - 2.538 0.605

DM: Diabetes mellitus, HT: Hypertension, CAD: Coronary artery disease. P-values were calculated using logistic regression analysis.

DISCUSSION

Urethral strictures are acommon problem in urology and can
lead to significant morbidity. Various techniques, including
urethral dilation, DVIU, and surgical reconstruction, are
used in the treatment of urethral strictures, with surgical
reconstruction generally providing superior long-term
outcomes. Although skin flaps, bladder mucosa, and penile
and preputial flaps have been used in urethroplasties, oral
mucosal grafts remain the most commonly utilized material
(10). Oral mucosal grafts can be harvested more easily than
penile flaps and have a lower risk of morbidity. Additionally,
they possess a thick epithelium with a thin lamina propria
and a dense panlaminar vascular plexus, which facilitates
early inosculation. Chapple et al., in their systematic review,
reported that the success rates of augmentation urethroplasty
varied between 43% and 100%, depending on the surgical
technique used(15). The observed success rate of 74.5% in
this study is consistent with previously published data and
further supports the effectiveness of buccal mucosal graft

urethroplasty.

There are various techniques used for BMG urethroplasty.
In our cohort, all patients underwent the dorsolateral
onlay graft technique due to its low complication rates
and high success rate. The dorsolateral onlay technique
involves unilateral urethral dissection, preserving the
contralateral vascular supply, bulbospongiosus muscle, and
its innervation, while a perineal incision minimizes chordee
risk and offers a cosmetic advantage(16). Kartal et al., in their
study comparing the dorsal onlay graft and dorsolateral onlay

graft techniques, reported success rates of 70.3% and 87.1%,
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respectively. Furthermore, they noted lower complication
rates with the dorsolateral onlay graft technique(11).

Although BMG urethroplasty generally yields high
success rates, several factors may contribute to recurrence,
including stricture location and length, etiology, whether the
procedure is primary or a revision, and the patient’s overall
health status(17). Among these, stricture length is the most
frequently emphasized factor in the literature. Shalkamy et al.
identified stricture length greater than 4.5 cm as a predictor
of urethroplasty failure(18). Consistently, Kay et al. reported
that strictures longer than 5 cm were associated with a
significantly increased risk of recurrence (19). Our findings
indicated that patients in the failure group had longer
strictures than those in the successful group, in line with
previous studies. Moreover, both univariate and multivariate
analyses confirmed stricture length as an independent risk

factor for recurrence following urethroplasty.

In this study, the recurrence rate was significantly higher
among smokers compared to non-smokers. Both univariate
and multivariate analyses identified smoking as an
independent risk factor for BMG urethroplasty failure.
This may be attributed to the adverse vascular effects of
smoking, as well as the harmful impact of tobacco smoke on
oral mucosal integrity and graft viability. Chronic tobacco
exposure contributes to vascular and immune dysfunction
in the oral mucosa by increasing prostaglandin synthesis
and the number of Langerhans cells(20). A review on
smoking in urologic reconstructive surgery suggested that

smoking and poor oral hygiene may negatively affect surgical


https://doi.org/10.33719/nju1763401

Gezmis, CT, et al.

Predictors of BMG Urethroplasty Success

outcomes. It emphasized the importance of encouraging
patients to quit tobacco use preoperatively(21). Furthermore,
the urethroplasty failure prediction model developed
by Barbagli et al. highlighted smoking, graft usage, and
instrumentation-related strictures as significant predictors

of long-term treatment failure(22).

Inline with our findings, a recent systematic review and meta-
analysis by Ma et al. also reported that smoking may increase
the risk of stricture recurrence following urethroplasty(23).
However, that study included a wide range of surgical
techniques, graft types, and etiologies, with substantial
methodological heterogeneity. Moreover, subgroup analysis
specific to buccal mucosa graft urethroplasty was not
performed, despite the potential impact of smoking on
oral mucosal graft viability. In contrast, our study focused
exclusively on patients undergoing single-stage dorsolateral
onlay BMG urethroplasty performed by a single surgeon,
providing a more homogeneous surgical cohort and

controlled setting for evaluating risk factors.

On the other hand, Baradaran et al., in a multi-institutional
study evaluating recurrence following anterior urethroplasty,
reported that smoking was not a significant factor associated
with urethroplasty failure(24). However, in this study, buccal
mucosa graft urethroplasties accounted for less than 10% of
the cohort, which may explain the discrepancy between their

results and those observed in our study.

This should be

acknowledged. First, the sample size was relatively small,

study has several limitations that
which may limit the statistical power to detect associations,
particularly for variables with subtle effects. In addition, the
etiological distribution observed in our cohort likely reflects
the referral pattern of our tertiary center and may differ
from large population-based series. However, all surgeries
were performed by a single experienced surgeon using a
standardized dorsolateral onlay technique, providing a
homogeneous cohort that reduces inter-operator variability

and enhances internal validity.

Second, although the follow-up duration was extended to an
average of 15.8 months, longer-term data would be necessary
to evaluate late recurrences and assess the durability of

surgical success. Nevertheless, the majority of recurrences

in urethroplasty tend to occur within the first postoperative
year, and the follow-up duration in our study exceeds the
minimum threshold used in many previously published

series(2).

Third, the retrospective nature of the study may introduce
potential selection bias and limit the granularity of some
clinical variables such as smoking intensity, duration, and
cessation timing. Future prospective studies incorporating
detailed tobacco exposure history and objective oral
mucosa assessments could provide further insights into
the mechanism by which smoking influences graft-related

outcomes.

Lastly, although our findings align with previous reports,
the exclusive inclusion of patients undergoing BMG
urethroplasty may limit the generalizability of the results.
Nonetheless, this focused approach enhances the internal

consistency of the study.

CONCLUSION

This study points out that buccal mucosa graft urethroplasty
using the dorsolateral onlay technique is an effective and
reliable surgical approach for the treatment of complex
anterior urethral strictures. Stricture length and smoking
status were identified as independent predictors of surgical
failure. These findings highlight the importance of thorough
preoperative assessment, particularly in patients with long-
segment strictures and a history of tobacco use. These factors
should be considered when counseling patients prior to
surgery. Further prospective studies with larger cohorts and
longer follow-up are warranted to validate these results and

refine patient selection criteria.
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