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Abstract

Background: Urethral stricture disease presents a significant reconstructive challenge. While various treatment modalities exist, including
direct visual internal urethrotomy (DVIU) and different forms of urethroplasty using flaps and grafts, buccal mucosa graft (BMG) urethroplasty has
emerged as a highly effective and durable option for a broad spectrum of stricture complexities.

Objectives: This study aimed to evaluate the functional outcomes of BMG urethroplasty in Sudanese patients with anterior urethral strictures.

Methodology: This descriptive cross-sectional hospital-based study was conducted at North Nile Hospital and Kuwaiti Hospital between 2014
and 2021. The study included all patients diagnosed with anterior urethral strictures who underwent BMG urethroplasty during this period. Data on
stricture characteristics, types of graft surgery performed, complications, and overall outcomes based on the functional outcomes post-operatively
(e.g., post-operative uroflowmetry more than 10 ml per second , post-void residual urine less than 100 ml, need for subsequent instrumentation
were meticulously collected with a follow up for one year the “success of urethroplasty in this research is typically defined by the absence of re-
stricture requiring any form of re-intervention (e.g., dilatation, urethrotomy, repeat urethroplasty) and often includes satisfactory uroflowmetry
results,. these records were collected using a standardized checklist. Data were subsequently entered and analyzed using SPSS software (version 24).

Results: A total of 71 patients with urethral strictures were included. The mean age of the cohort was 39.3+9.2 years with 38 (53.5%) patients
aged 20-40 years and 33 (46.5%) patients over 40 years. The majority of patients (n=51, 71.8%) were married. Surgical duration exceeded two
hours in 64 (90.1%) cases. The primary etiologies of stricture were infection (n=45, 63.4%), followed by instrumentation (n=7, 9.9%), trauma (n=7,
9.9%), Balanitis Xerotica Obliterans (BX0) (n=7, 9.9%), and idiopathic causes (n=5, 7%). Stricture lengths were distributed almost equally, with
35 (49.3%) measuring 3-4 cm and 35 (49.3%) exceeding 4 cm. The most common stricture location was the bulbopenile urethra (n=31, 43.7%),
followed by the bulbar urethra (n=25, 35.2%), pan-urethral strictures (n=13, 18.3%), and penile urethra (n=2, 2.8%). The Russell technique was the
most frequently performed urethroplasty (n=35, 49.3%), followed by augmentation urethroplasty (n=20, 28.2%). The overall success rate observed
was 91.5%. Donor site complications occurred in 31 (43.6%) patients, with pain being the most common (n=23, 32.4%), followed by swelling (n=4,
5.6%), contracture (n=3, 4.2%), and sensory loss (n=1, 1.4%). the severity, duration, and impact on quality of life of these complications were not
remarkable.

Conclusion: Buccal mucosa grafts are characterized by their robust elasticity, ease of harvest, and minimal donor site morbidity, leaving no
discernible scar. These properties make BMG an optimal substitute for patients with long anterior urethral strictures, advocating for its consideration
as a primary management option in such cases.
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Introduction

Urethral stricture disease, a debilitating condition characterized
by fibrotic narrowing of the urethra, significantly impairs urinary
flow and quality of life [1]. While various management strategies
exist, including endoscopic procedures and excisional anastomotic
urethroplasty, these often fall short for complex, recurrent, or
longer strictures [2]. In this context, buccal mucosa graft (BMG)
urethroplasty has emerged as a gold standard, offering a highly
effective and durable reconstructive option due to the unique
characteristics of buccal mucosa, such as its robust vascularity,
resistance to infection, and minimal hair-bearing properties [3,4].
The primary measure of success in urethral stricture management
is the absence of recurrent stricture requiring further intervention.
Numerous studies and meta-analyses consistently report high
success rates for BMG urethroplasty. Pooled success rates generally
range from **80% to 90%** across various patient cohorts and
stricture characteristics [5,6]. These high rates are often maintained
over long-term follow-up periods, highlighting the durability of the
repair.

For instance, Barbagli et al. [7] reported a 15-year outcome
of dorsal onlay buccal mucosa graft urethroplasty for bulbar
urethral strictures, demonstrating a high success rate, with most
recurrences occurring within the initial two years post-surgery.
Similarly, Lumen et al. [8], in a retrospective analysis of 100
cases of dorsal onlay BMG urethroplasty for bulbar strictures,
observed excellent long-term outcomes, reinforcing the efficacy
of the technique for this common stricture location. A systematic
review by Mangera et al. [9] further consolidated these findings,
demonstrating consistently favorable results across diverse studies.
The durability of BMG urethroplasty is a significant advantage over
endoscopic treatments like dilation or internal urethrotomy, which
frequently suffer from high recurrence rates, particularly for longer
or more complex strictures [10]. The ability of the buccal mucosa
to integrate well into the urethral defect and resist the underlying
fibrotic process contributes to its sustained success.

Location-Specific Outcomes

The success of BMG urethroplasty can vary depending on the
anatomical location of the stricture, largely due to differences
in surrounding tissue vascularity and support. *Bulbar Urethra
urethroplasty yields the highest success rates for strictures in
the bulbar urethra, often exceeding 90% [4,8]. The rich vascular
supply of the bulbar corpus spongiosum and its relatively protected
anatomical position provide an ideal bed for graft take and healing.
Both dorsal and ventral Onlay techniques have shown excellent
results in this segment [11]. Penile Urethra: Reconstruction of
penile urethral strictures presents unique challenges due to the
thinner spongiosum and the potential for post-operative penile
curvature (chordee). Despite these challenges, BMG urethroplasty
demonstrates good outcomes, with reported success rates typically
ranging from **75% to 85%** [12,13]. Dorsal onlay techniques are
often preferred in the penile urethra to minimize the risk of ventral
chordee and diverticulum formation.
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Posterior Urethra: For complex posterior urethral strictures,
often resulting from pelvic fracture urethral injuries, BMG can be
utilized, though often in conjunction with anastomotic techniques or
as part of a staged approach. Outcomes in this challenging segment
are more variable, reflecting the complexity of the strictures and
associated tissue damage, but BMG still offers a vital reconstructive
option [14]. Fossa Navicularis and Meatal Strictures: For strictures
involving the distal urethra, including the fossa navicularis and
meatus, BMG is also highly effective. Two-stage urethroplasty,
where the graft is initially laid open and then tabularized in a
second stage, is commonly employed for complex distal strictures,
yielding good functional and cosmetic results [15].

Factors Influencing Outcomes
Several factors can influence the outcome of BMG urethroplasty:
Stricture Length and Severity

While BMG can be used for various stricture lengths, shorter
strictures generally have higher success rates. Longer strictures,
particularly those requiring extensive graft material
tubularized repair, may be associated with a slightly higher risk of
complications and recurrence [16]. The degree of spongiofibrosis
also plays a role, with more severe scarring potentially impacting
graft take.

or a

Prior Urethral Procedures

Patients with a history of multiple failed endoscopic procedures
or previous open surgeries may have compromised urethral tissue
quality, which can negatively impact the success of subsequent
BMG urethroplasty. However, BMG still offers a superior outcome
compared to repeat endoscopic interventions in these complex
cases [17].

Surgical Technique

Meticulous surgical technique, including proper graft
harvesting, preparation, and securing to a well-vascularized bed,
is paramount for successful graft take and long-term patency. The
choice between dorsal onlay, ventral onlay, or two-stage techniques
is often tailored to the individual stricture and surgeon experience

[18].
Patient Factors

Comorbidities such as diabetes, smoking, and peripheral
vascular disease can impair wound healing and potentially affect
graft integration, thus influencing outcomes. Patient adherence
to postoperative care, including catheterization protocols, also
contributes to success [19].

Patient-Reported Outcomes and Quality of Life

Beyond objective measures of stricture recurrence, patient-
reported outcomes (PROs) are crucial in assessing the overall
of urethroplasty. Studies consistently demonstrate
significant improvements in urinary symptoms, voiding patterns,
and overall quality of life following successful BMG urethroplasty.

success
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Patients often report reduced straining, improved flow, and
decreased frequency and urgency of urination [20]. The impact
on sexual function is also an important consideration. While some
transient erectile dysfunction or ejaculatory changes can occur
post-operatively, long-term studies generally show that BMG
urethroplasty does not significantly compromise sexual function,
and in some cases, improvements in sexual satisfaction are noted
due to improved body image and confidence [21] Donor site
morbidity, while a concern, is generally low and well-tolerated.
Most donor site pain and swelling resolve within a few days to
weeks, and long-term sensory deficits are rare [22]. The high
patient satisfaction with the functional and cosmetic results of
BMG urethroplasty underscores its value as a definitive treatment
for urethral strictures.

Patients and Methods
Study Design

This was a descriptive, cross-sectional, hospital-based study.
Study Setting

The study was conducted at North Nile Hospital and Kuwaiti
Hospital, two of Sudan’s largest urology centers, which serve a wide
public patient population across the country. These institutions
receive the majority of urethral stricture cases referred from
various Sudanese states.

Study Population

The study population comprised all patients diagnosed with
anterior urethral stricture who underwent buccal mucosa graft
(BMG) urethroplasty at North Nile Hospital and Kuwaiti Hospital
between January 2014 and December 2021.

Inclusion Criteria

a)  All patients presenting with anterior urethral stricture
who underwent BMG urethroplasty, irrespective of the specific
urethral segment involved.

b)  Patients who provided informed consent to participate in
the study.

Exclusion Criteria

a) Patients who underwent urethroplasty procedures other
than BMG urethroplasty.

b) Patients with incomplete follow-up data.
Sample Size

Given the limited number of cases within the specified study
area, a total coverage approach was employed. All eligible patients
(n=71) meeting the inclusion criteria during the study period were
included in the analysis.

Pre-operative Patient Evaluation

Pre-operative evaluation for all patients included a
comprehensive clinical history, physical examination, urine culture,

measurement of post-void residual urine volume, uroflowmetry,
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retrograde and voiding cystourethrography, and urethral
ultrasound. These diagnostic techniques were consistently applied,
even in patients with a history of failed urethroplasty or repeated
urethrotomies. Patient age was not considered a limiting factor
for surgical candidacy, as it has not been shown to influence the
success rate of BMG urethroplasty. The success of urethroplasty
in this research typically defined by the absence of re-stricture
requiring any form of re-intervention (e.g., dilatation, urethrotomy,
repeat urethroplasty) and often includes satisfactory uroflowmetry

results as more than 10 ml/sec or PVR less than 100 mL
Patient Preparation for Surgery

Patients commenced a twice-daily chlorhexidine bidet
for genital cleansing three days prior to surgery. Intravenous
prophylactic antibiotics were administered to all patients on the
day before the surgical procedure. The outcomes were evaluated
through precise reporting by the objective measures used to
define functional outcomes post-operatively (e.g., post-operative
uroflowmetry, post-void residual urine, need for subsequent
instrumentation). But rarely on subjective patient reporting
satisfaction or absence of re-intervention.

Data Collection Method

Data were collected by the principal investigator using a
standardized checklist. Information was obtained directly from
patient interviews and confirmed through review of hospital
medical records.

Study Variables

The following variables were collected and analyzed:
Demographic Data; Age, marital status, and residence.

Surgical and Stricture Characteristics, Time of operation, cause
of stricture, site of stricture, length of stricture, type of urethroplasty
performed, previous management of stricture, and previous history
of urethral stricture.

Outcomes and Complications: Overall treatment outcome,
donor site complications like pain, scars etc. (the severity, duration,
and impact on quality of life of these complications, and presence
of chronic diseases.

Procedural Information: Date of operation.
Data Analysis Plan

Data was managed and analyzed using the Statistical Package
for the Social Sciences (SPSS) software, version 24. Descriptive
statistics, including tables, pie charts, and bar charts, were used for
data presentation. The Chi-square test was employed to compare
categorical variables, with a statistical significance level set at $p
< 0.05%.

Ethical Considerations

Ethical approval was obtained from the ethical committee of
the Sudan Medical Specialization Board (SMSB) and the Ethical and
Disciplinary Committee (EDC). Informed consent was secured from
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each patient or their closest relative prior to their participation
in the study. Additionally, consent was obtained from the hospital
administrations. Patient confidentiality was strictly maintained
throughout the study; data were anonymized using unique identity
numbers instead of names to protect participant identity and
ensure data security. No individual participant was referenced in
the study reports

Results

A total of 71 patients with anterior urethral strictures were
included in this study. The mean age of the cohort was 39.3+9.2
years. Regarding marital status, the majority of patients were
married, comprising 51 (71.8%) individuals, while 20 (28.2%)
were single. The mean operation time for the procedures was

2.97+0.42 hours. Surgical duration exceeded two hours in 64
(90.1%) cases. The causative factors for urethral strictures among
the patients were predominantly infectious, accounting for 45
(63.4%) cases. Other etiologies included instrumental injury (n=7,
9.9%), trauma (n=7, 9.9%), Balanitis Xerotica Obliterans (BXO)
(n=7, 9.9%), and idiopathic causes (n=5, 7%) (Figure 1). Stricture
lengths were distributed as follows: 35 (49.3%) patients had
strictures measuring 3-4 cm, 35 (49.3%) had strictures exceeding
4 cm, and 1 (1.4%) patient had a stricture of 1-2 cm (Table 1). The
most common anatomical site for strictures was the bulbopenile
urethra, observed in 31 (43.7%) patients, followed by the bulbar
urethra in 25 (35.2%) patients, and pan-urethral strictures in 13
(18.3%) patients.

( )
Causes of stricture

70.00% - =

60.00%

50.00%

40.00%

9.90% 9.90% 9.90% 7.00%
30.00% | . - - /
CL\B(\ &lb\ 0@‘3 {\Cb' i‘_(‘\\g
& .:\0 -(-,+ \6\0
) Y
\° ~
]
Q,‘b
Figure 1: Causes of stricture among patients, n=71.
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Table 1: The length of stricture among patients.

One --two cm 1 1.4
Three-- four cm 35 493
More than four cm 35 49.3
Total 71 100.0

Only 2 (2.8%) strictures were located in the penile urethra
(Figure 2). A small proportion of patients, 3 (4.2%), presented with
co-existing chronic illnesses such as diabetes, hypertension, and
chronic kidney disease (CKD). Diverse urethroplasty techniques
were employed. The Russell technique was the most frequently
performed, accounting for 35 (49.3%) procedures, followed

by augmentation urethroplasty in 20 (28.2%) patients. Other
techniques included double face BMG in 8 (11.3%) patients, staged
BMG in 6 (8.5%) patients, flap and graftin 1 (1.4%) patient, and the
Kulkarni procedure in 1 (1.4%) patient (Table 2). The subjective
outcome at an early three-month follow-up indicated satisfactory
results in 96 (97.2%) patients, with 2 (2.8%) reporting weak
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outcomes and no recurrences. At six months, 66 (93.0%) patients  (91.5%) patients maintained satisfactory outcomes, while 6 (8.5%)
reported satisfactory outcomes, 3 (4.2%) reported weak outcomes, recurrences were reported (Table 3).
and 1 (1.4%) recurrence was noted. By the one-year follow-up, 65

' N\
Site of stricture
45.00%
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30.00%
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20.00% “ P
Bulbopenile Bulber Panurethral Penile
urethra
Figure 2: Site of stricture among patients, n=71.
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Table 2: Types of urethroplasty among patients.

Augmentation 20 28.2
Russell technique 35 49.3
Double face BMG 8 11.3

Stage BMG 6 85

Flap and graft 1 14

Kulkarni procedure 1 14
Total 71 100.0

Table 3: The subjective outcome among patients underwent BMG.

Early at three months

Weak 2 2.8
Satisfactory 69 97.2
Recurrence 0 0

Early at six months

Weak 3 42
Satisfactory 66 93.0
Recurrence 1 14

Late at one year

Weak 0 0
Satisfactory 65 915
Recurrence 6 8.5

Total 71 100%
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Objective assessment of outcomes revealed: Among 32 patients
who underwent ascending urethrogram, recurrence was identified
in 6 (8.5%) patients, while 26 (36.6%) showed normal study results.
0f 9 patients who underwent cystoscopy and flow study, recurrence
was reported in 2 (2.8%) patients, with 7 (9.9%) demonstrating
normal study results (Table 4). A significant proportion of patients,
29 (40.8%), had a previous history of urethral stricture. Among
these, 25 (78.1%) had previously undergone direct visual internal

Table 4: The Objective outcome among patients underwent BMG.

Volume 5-Issue 2

urethrotomy (DVIU), 4 (13.7%) had previous urethroplasty, and
3 (10.3%) were managed by dilatation. Donor site complications
occurred in 31 (43.6%) patients. The most common complication
was pain (n=23, 32.4%), followed by swelling (n=4, 5.6%),
contracture (n=3, 4.2%), and loss of sensation (n=1, 1.4%).
The severity, duration, and impact on quality of life of these
complications were not considered remarkable (Table 5).

Ascending urethrogram

Recurrence 6 8.5
Normal study 26 36.6
Not done 39 54.9

Uroflowmetry /cystoscopy
Recurrence 2 2.8
Normal study 7 9.9
Not done 62 87.3
Total 71 100

Table 5: The BMG donor sites complications.

Pain 23 324
Swelling 4 5.6
Loss of sensation 14
Contracture 3 4.2
Total 31 43.6

The success rates after 12 months, stratified by urethroplasty
technique, were as follows: augmentation (95%), Russell technique
(88.6%), flap and graft (100%), double face BMG (87.5%), staged
BMG (100%), and Kulkarni procedure (100%) (Table 6). Success

rates also varied by stricture site: penile strictures achieved 100%
success, bulbar strictures 96%, pan-urethral strictures 92.3%, and
bulbopenile urethra strictures 87.1%. The overall success rate for
the entire cohort was 91.5% (Table 7).

Table 6: The types of BMG urethroplasty and the one-year patient’s outcome.

Count 19 1 20
Augmentation
% of Total 95.0% 5.0% 100.0%
Count 31 4 35
Russell technique
% of Total 88.6% 11.4% 100.0%
Count 1 0 1
Flap and graft
% of Total 100.0% 0.0% 100.0%
Count 7 1 8
Douple face BMG
% of Total 87.5% 12.5% 100.0%
Count 6 0 6
Stage BMG
% of Total 100.0% 0.0% 100.0%
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Count 1 0 1
Kullkarni procedure
% of Total 100.0% 0.0% 100.0%
Count 65 6 71
% of Total 91.5% 8.5% 100.0%
P value=.899
Table 7: BMG urethroplasty outcome according to the sites.
Count 2 0 2
Penile
% of Total 100.0% 0.0% 100.0%
Count 24 1 25
Bulber
% of Total 96.0% 4.0% 100.0%
Count 12 1 13
Panurethral stricture
% of Total 92.3% 7.7% 100.0%
Count 27 4 31
Bulbopenile urethra stricture
% of Total 87.1% 12.9% 100.0%
Count 65 6 71
Total
% of Total 91.5% 8.5% 100.0%
P value=.653
Discussion Understanding these regional differences is crucial for targeted

This study provides valuable insights into the functional
outcomes of buccal mucosa graft (BMG) urethroplasty for anterior
urethral strictures within a Sudanese patient cohort. The primary
objective was to evaluate the efficacy of this reconstructive
procedure in a specific regional context, contributing to the global
understanding of urethroplasty outcomes. The observed overall
success rate of 91.5% in this series is highly encouraging and
aligns robustly with the established efficacy of BMG urethroplasty
reported in the international literature [23,24]. Numerous studies
from diverse geographical regions have consistently reported
success rates ranging from 80% to over 90% for BMG urethroplasty
in the management of anterior urethral strictures, particularly
for bulbar and bulbopenile segments [25-27]. This consistency
underscores BMG’s position as a gold standard in urethral
reconstruction. A noteworthy finding of this study pertains to the
etiologies of urethral strictures in the Sudanese patient population.
Infection emerged as the predominant cause, accounting for 63.4%
of cases, followed by instrumental injury, trauma, and Balanitis
Xerotica Obliterans (BXO) (Figure 1).

This epidemiological profile presents a contrast to patterns
often described in Western literature, where iatrogenic causes (e.g.,
catheterization, endoscopic procedures) and trauma are frequently
cited as the leading etiologies [28,29]. While infection and BXO
remain significant contributors globally, their higher prevalence in
this Sudanese cohort may reflect unique regional factors such as
variations in healthcare infrastructure, access to timely treatment
for urethritis, or the burden of specific infectious diseases.

public health interventions and optimizing stricture prevention
strategies. The detailed characterization of stricture locations and
lengths between 2 to more than 4 cm further enriches the study’s
contribution (Table 1). The bulbopenile urethra was identified as
the most common stricture site (43.7%), closely followed by the
bulbar urethra (35.2%).

This distribution is consistent with global epidemiological data,
which frequently identifies the bulbar urethra as a common site for
stricture formation due to its anatomical position and susceptibility
to trauma and inflammation [1]. The almost equal distribution of
stricture lengths (3-4 cm vs. >4 cm) highlights the complexity of the
cases managed in this series. It is widely acknowledged that longer
strictures generally present greater reconstructive challenges and
are often associated with comparatively lower success rates than
shorter strictures [30]. The achievement of a high success rate
(91.5%) despite a substantial proportion of long strictures in this
cohort further reinforces the versatility and efficacy of BMG as a
reconstructive material for extensive urethral defects. The surgical
techniques employed in this study (Table 2), predominantly
the Russell technique (49.3%) and augmentation urethroplasty
(28.2%), represent standard and well-established approaches in
BMG urethroplasty. The Russell technique, often involving a dorsal
onlay BMG, is a particularly effective method for bulbar urethral
strictures, offering excellent vascularity and support for the graft

(6]

Augmentation techniques, which involve inlaying the graft to
widen the urethral lumen, are highly versatile and applicable across
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various anterior urethral segments. The successful outcomes
observed suggest that these techniques were appropriately selected
and executed based on the individual stricture characteristics,
underscoring the surgical expertise within the participating
centers. Initial three-month follow-up revealed highly encouraging
subjective outcomes, with 97.2% of patients (96 individuals)
reporting satisfactory results and only 2.8% (2 patients)
experiencing weak outcomes, notably without any recurrences.
At the six-month mark, a strong majority of patients, 93.0% (66
individuals), continued to report satisfactory outcomes, while 4.2%
(3 patients) experienced weak outcomes, and a solitary recurrence
was observed in 1.4% of cases. By the one-year follow-up, 91.5% of
patients (65 individuals) sustained satisfactory outcomes, though
the recurrence rate increased to 8.5% (6 patients) (Table 3).

Objective assessments further elucidated these findings.
Ascending urethrograms performed on 32 patients identified
recurrence in 8.5% (6 individuals), with 36.6% (26 individuals)
exhibiting normal study results. Among the 9 patients who
underwent both cystoscopy and flow study, recurrence was noted
in 2.8% (2 individuals), while 9.9% (7 individuals) demonstrated
normal study findings (Table 4). Regarding donor site complications
(Table 5), the reported incidence of 42.3% in this study falls within
the range documented in the existing literature, although some
studies report lower rates [31]. The most common complications
identified were pain, swelling, contracture, and sensory loss. While
the research states that the severity, duration, and impact on
quality of life of these complications were “not remarkable,” this is
a qualitative assessment, while reassuring, benefit were taken from
more objective quantification through specific patient-reported
outcome measures (PROMs). PROMs are increasingly recognized as
essential for comprehensively capturing the patient’s perspective
on both functional outcomes and morbidity [33].

Despite the reported complications, BMG remains the preferred
graft material due to its advantageous characteristics, including
its robust elasticity, resistance to infection, ease of harvest, and
generally acceptable donor site morbidity when compared to other
graft sources such as skin flaps or bladder mucosa [32,18]. The oral
cavity’s rapid healing properties further contribute to its appeal.
Urethral stricture recurrence is a well-known phenomenon that
can manifest many years post-surgery, often necessitating extended
follow-up periods (typically 3-5 years or more) to truly assess the
long-term success and stability of urethroplasty [34]. The one-year
follow-up, while providing valuable initial insights, is insufficient
to capture late recurrences and thus provides only a snapshot of
early functional outcomes. While the study commendably defined
success based on objective functional outcomes (e.g., post-operative
uroflowmetry, post-void residual urine, absence of need for
subsequent instrumentation), the specific quantitative thresholds
for these measures (e.g., peak flow rate cut-off, residual urine
volume) were explicitly detailed in the evaluation of treatment but
not in the records.

Conclusion

This study provides compelling evidence for the effectiveness
of BMG urethroplasty in the management of anterior urethral
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strictures in Sudanese patients, demonstrating a high success rate
consistent with international benchmarks. The findings also shed
light on the unique epidemiological profile of stricture etiologies
in this region, with a notable prevalence of infectious causes.
While the study’s descriptive cross-sectional design and the
relatively short one-year follow-up are acknowledged limitations,
the results strongly reinforce the role of BMG as an effective and
viable reconstructive option for anterior urethral strictures. Future
prospective studies with longer follow-up durations, incorporating
comprehensive objective and patient-reported outcome measures,
are essential to further validate these findings, provide more robust
evidence on long-term efficacy, and fully elucidate the quality-of-
life implications for patients undergoing BMG urethroplasty in this
and similar populations.
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