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Purpose: To assess the effects of buccal mucosal graft site non-closure versus closure on postoperative oral morbidity for male
undergoing augmentation urethroplasty for urethral stricture.

Materials and Methods: We included randomized controlled trials. Inclusion criteria were male over the age of 18 with ure-
thral stricture disease requiring reconstruction with buccal mucosal graft harvest. Primary outcomes of the review were post-
operative oral pain, need for secondary oral procedures and cosmetic defects.

Results: We included 5 studies with 346 randomized patients with urethral strictures, of whom 260 completed the trials. In
terms of primary outcomes, non-closure graft site may reduce oral pain on postoperative day #1 (standard mean difference
[SMD] 0.24 lower; 95% confidence interval [CI] 0.61 lower to 0.12 higher; low certainty evidence [CoE]) but we are uncer-
tain how this impacts pain on postoperative days 3 to 6 (SMD 0.35; 95% Cl 0.12 to 0.81 higher; very low CoE). We are also
very uncertain as to how it affects the need for secondary oral procedures (risk ratio [RR] 0.22; 95% Cl1 0.01 to 4.28; very low
CokE). Non-closure may increase the risk of cosmetic defects (RR 2.40; 95% CI 0.93 to 6.22; low CokE).

Conclusions: This review describes the trade-off for buccal mucosal graft site non-closure versus closure for various patient-
important outcomes; decision-making will likely hinge on the relative value individual patients and surgeons place on them.
The supporting evidence was rated as low and very low, thereby signaling substantial underlying uncertainty and the need
for better trials.
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INTRODUCTION narrowing of the urethral segment. This is a relatively
common disease in male with an associated prevalence
Urethral stricture disease refers to any abnormal of 229-627 per 100,000 males, or 0.6% of the at-risk
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population, who are typically older male. Data from
Medicare and Medicaid Services (for patients older
than 65 years) confirmed an increased incidence of
stricture disease at 9.0/100,000 for 2001 compared to
5.8/100,000 in patients younger than 65 years [1]. Al-
though many strictures are idiopathic, common causes
factors include urethral instrumentation, gonorrhea,
lichen sclerosus, trauma, and radiation [2]. Treat-
ment options include both endourologic interventions
(e.g., dilation or urethrotomy) and urethroplasty. The
technique for urethroplasty is somewhat surgeon de-
pendent but primarily depends on the location, length
and recurrent nature of the stricture. The American
Urological Association (AUA) Guideline on Male Ure-
thral Stricture suggests urethroplasty as the preferred
intervention for 1) recurrent or complicated strictures
of the meatus/fossa, 2) all strictures of the penile ure-
thra, and 3) long (>2 ¢cm) or recurrent strictures of the
bulbar urethra [3]. Some urethral strictures, especially
longer ones or those located in the pendulous urethra,
necessitate the use of graft during the repair. Buccal
mucosa is the most commonly used graft as it is hair-
less, readily harvested, and has a thin lamina propria.
There are varied practice patterns regarding closure
or non-closure of the buccal graft harvest site. Many
surgeons perform closure of the oral graft harvest site
fashion as a standard component of the procedure [4,5].
However, several observational studies suggested that
oral mucosa harvest site non-closure may result in de-
creased oral pain and morbidity [6-8], but this remains
controversial. In this review, we, therefore, assessed the
effects of buccal mucosal graft site non-closure versus
closure on postoperative oral morbidity for male under-
going augmentation urethroplasty for urethral stric-
ture to help inform clinicians and guideline developers.

MATERIALS AND METHODS

This systematic review and meta-analysis was
based on a priori registered protocol (PROSPERO:
CRD42018105344 from 8/14/2018). A trained medical
librarian (CB) performed electronic searches of the Co-
chrane Central Register of Controlled Trials via Wiley,
Medline and Embase via Ovid, Web of Science Core
Collection, Scopus, Global Index Medicus, ClinicalTri-
als.gov and WHO International Clinical Trials Regis-
try Platform (ICTRP) from their inception through to
March 12, 2020 regardless of their publication status
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or language of publication (Supplement Table 1-4). We
also searched the references of full articles retrieved
for our review to identify any additional studies. All
steps were performed independently and in duplicate
in accordance with our protocol using the Covidence
software platform (www.covidence.org). We included
participants over the age of 18 with urethral stricture
disease requiring reconstruction with buccal mucosal
graft harvest. We excluded studies conducted in ado-
lescents, children, female. We compared buccal mucosa
graft harvest site non-closure versus closure. Primary
outcomes of the review were postoperative oral pain
(assessed with visual analogue scale or numerical rat-
ing scale, time point of measurement: up to postopera-
tive day 6), need for secondary oral procedures (e.g.,
repair of bleeding or contracture, time point of mea-
surement: up to 12 months) and cosmetic defects (e.g.,
impaired smiling, time point of measurement: up to 6
months), while secondary outcomes were oral numb-
ness (time point of measurement: up to 6 months),
salivary problems (salivary duct problem, time point of
measurement: up to 4 weeks), impaired mouth opening
(time point of measurement: up to 4 weeks), delayed
oral intake (time point of measurement: up to postop-
erative day 6) and infection (clinical features with pa-
tient started on antibiotics, time point of measurement:
up to 6 months). We considered an standardized mean
difference (SMD) 0.2 as a clinically important differ-
ence for continuous outcomes and a relative risk reduc-
tion of at least 25% as a clinically important difference
for categorical outcomes.

Two review authors (AD, PD) independently assessed
the risk of bias of each included study. We resolved all
disagreements by discussion and consensus. Any dis-
agreements were reconciled by a third team member.
We assessed risk of bias using the Cochrane ‘Risk of
bias’ tool. We judged risk of bias domains as Tlow risk’,
‘high risk’, or ‘unclear risk’ and evaluated individual
bias items as described in the Cochrane Handbook
for Systematic Reviews of Interventions [9]. Review
authors working in pairs (AD, KP) independently ex-
tracted data using a previously tested standardized
form. Any disagreements were reconciled by a third
team member. We summarized data using a random-
effects model. We used Review Manager 5.3 software
(Cochrane Collaboration, Copenhagen, Denmark) to
perform the statistical analyses. We planned to carry
out subgroup analyses with investigation of interaction
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for bilateral graft harvest (bilateral versus unilateral),
graft closure technique (running versus interrupted)
and use of fulguration with non-closure (fulguration
versus non-fulguration) but were unable to do so. We
performed a post hoc sensitivity analyses by adding
two pseudo-randomized controlled trials we identi-
fied. We rated the certainty of evidence (CoE) on a
per outcome basis using GRADE, which takes into ac-
count five criteria related to internal validity (risk of
bias, inconsistency, imprecision, publication bias), and
external validity, such as directness of results [10]. For
each comparison, two review authors (ECH, PD) inde-
pendently rated the certainty of evidence for each out-
come as ‘high’, ‘moderate’, low’ or ‘very low’ using the
GRADEpro software (www.gradepro.org). We resolved
any discrepancies by consensus. We used GRADE guid-
ance to describe both the certainty of evidence and the
magnitude of the effect size [11].

1. Ethics statement
This study was performed in accordance with the

Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines and AMSTAR 2
Check list. This study was ethical approval is unneces-
sary.
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RESULTS

Our search yielded 1,275 records. After removal of
duplicates, we screened the titles and abstracts of 590
records, excluded 564 and then screened 26 full-text
articles of which we excluded 15 references [12-26],
which did not meet our inclusion criteria; see PRISMA
flowchart (Fig. 1) for further details. We identified one
ongoing trial [26]. In all, 5 studies informed by 11 refer-
ences (including abstracts) were included in the quali-
tative and quantitative synthesis of this review [27-31].

1. Description of included studies

We included 5 studies with 346 randomized patients
with urethral strictures, of whom 260 completed the
trials. All patients underwent unilateral buccal mucosa
graft harvest for augmentation urethroplasty with
the harvest site non-closure or closure. The studies
were performed in Canada [27], the United Kingdom
[28], Germany [29] and India [30,31]. The age range of
participants was 35 to 55 years. Three studies included
participants with either penile or bulbar urethral stric-
tures [29-31]; one study only included participants with
bulbar strictures [27], and one study made no reference
to stricture location [28]. Four studies [27-29,31] used
buccal mucosa and one study used lingual mucosa graft

Records identified through
database searching
(n=1,275) (n=0)

Additional records identified
through other sources

! }

Records after duplicates removed
(n=590)

Y

Records screened

(n=590)

Records excluded
(n=564)

}

Full-text articles assessed

for eligibility
(n=26)

}

Studies included in
qualitative synthesis

(n=11%

Studies included in
quantitative synthesis
(meta-analysis)
(n=11%

[ T ] [ Eligibility ] [ Screening ] [Identification]

Full-text articles
excluded, with reasons
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- Ineligible comparator
(n=1)

- Surgical atlas

(n=1) Fig. 1. PRISMA diagram for the study
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(n=1) and Meta-Analyses. “The total number of

included references is 11 mappings to 5

unique studies.
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[30]. In four studies, graft harvest was preceded by buc-
cal infiltration with varying local anesthetics (0.25%
marcaine with epinephrine, [28]; 1.0% lidocaine with
epinephrine, [27]; 2% lidocaine with epinephrine, [29];
1% xylocaine and adrenaline [31]). Standardized graft
shape was ovoid in two studies [28,29] and rectangular
in one study [27]. Graft shape was not mentioned in
two studies [30,31] Closure techniques and suture choice
varied between studies with three studies employing
continuous closure [27,28 31] and two studies using in-
terrupted suture [29,30]. Three studies [29-31] specified
no source of funding while the two other studies [27,28]
made no mention of funding sources. Four studies
[27,28,30,31] specified no conflicts of interest while one
made no mention of conflicts [27]. Supplement Table 1
provides additional details of the included studies.

All included studies had an unclear or high risk of
bias across several domains [27-31] potentially suscep-
tible to selection bias, performance bias, detection bias,
and attrition bias. Regarding selection bias, two studies
[30,31] used quasi-randomization method. Based on our
protocol, they were initially excluded but then consid-
ered in a post hoc sensitivity analysis. Fig. 2 summa-
rizes the risk of bias assessment for each study. The
summary of findings for the entire body of evidence is

Gulani et al (2019) [30]
Muruganandam et al (2009) [31]
Rourke et al (2012) [27]

Soave et al (2018) [29]

Wong et al (2014) [28]

®|@®|®|®|® | Blinding of participants and personnel (performance bias)
@®|®|®|®|® | Blinding of outcome assessment (detection bias)

@@ | ®|®|®| Incomplete outcome data (attrition bias)
R|O|®|@|®| Selective reporting (reporting bias)

®|® @ ®|®| Other bias

®|®|®|®|®| Random sequence generation (selection bias)
®|®|®|®|®@| Allocation concealment (selection bias)

Fig. 2. Risk of bias summary: review authors’ judgments about each
risk of bias item for each included study.
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detailed in Table 1 and 2. We were unable to conduct
preplanned sensitivity analyses and subgroup analyses
stratified by laterality of graft harvest and use of ful-
guration due to a lack of relevant data in the included
studies.

2. Main analysis based on randomized trials
(excluding two quasi-randomized trials)

1) Oral pain on postoperative day #1

Based on 3 randomized trials reporting this outcome
[27-29], non-closure of the buccal mucosa graft harvest
site may reduce oral pain slightly compared to closure
(SMD: -0.24, 95% CI: -061 to 0.12, I’=34%, low CoE; Table
1, Supplement Fig. 1). We downgraded the CoE for risk
of bias and imprecision. Subgroup analysis stratified by
graft closure technique showed that the test for inter-
action was not significant (p=0.67, I’=0%; Supplement
Fig. 1).

2) Oral pain on postoperative day #3 to 6

The evidence is very uncertain about the effect of
non-closure of the buccal mucosa graft harvest site on
oral pain compared to closure (SMD: 0.35, 95% CI: -0.12
to 081, I’=56%, very low CoE; Table 1, Supplement Fig.
2). We downgraded the CoE for risk of bias, impreci-
sion and inconsistency. Subgroup analysis stratified by
graft closure technique showed that the test for inter-
action was significant (p=0.03, I’=78.2%; Supplement
Fig. 2).

3) Need for secondary oral procedures

Based on two studies [27,28] with 6 to 12 months fol-
low up, we are very uncertain how non-closure of the
buccal mucosa graft harvest site effects the need for
secondary oral procedures slightly compared to closure
(risk ratio [RR]: 0.22, 95% CL 001 to 4.28, I>=not appli-
cable, very low CoE; Table 1, Supplement Fig. 3). This
corresponds to 37 fewer need for secondary oral pro-
cedures (95% CI 47 fewer to 156 more) per 1,000 non-
closure participants. We downgraded the CoE for risk
of bias and twice for very serious imprecision.

4) Cosmetic defects

Based on one study [29] with 6 months follow up,
non-closure of the buccal mucosa graft harvest site
may increase cosmetic defects slightly compared to
closure (RR: 240, 95% CI: 093 to 622, I’=not applicable,
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Table 1. Non closure of the buccal mucosa graft harvest site compared to closure for urethroplasty using buccal mucosa graft

. Certainty of Relative Anticipated absolute effects
No. of participants .
Outcomes (studies) the evidence effect R S Risk difference with
(GRADE) (95% CI) non closure

Oral pain (postoperative day 1) 199 (3 RCTs: Rourke et al, SP00 - - SMD 0.24 lower
Assessed with: 1 study: 11-point 2012 [27]; Wong et al, LOW? (0.61 lower to 0.12 higher)
NRS, 2 studies: 10-point VAS (high 2014 [28]; Soave et al,
score indicate worse pain) 2018 [29])

Oral pain (postoperative day 3to 6) 199 (3 RCTs: Rourke et al, HOOO - - SMD 0.35 higher
Assessed with: 1 study: 11-point 2012 [27]; Wong et al, VERY LOW*"* (0.12 lower to 0.81 higher)
NRS, 2 studies: 10-point VAS (high 2014 [28]; Soave et al,
score indicate worse pain) 2018 [29])

Follow-up: median 4.5 days

Need for secondary oral procedures 84 (2 RCTs: Rourke et al, ©0O00 RR0.22 48 per 1,000 37 fewer per 1,000

Follow-up: range 6 to 12 months 2012 [27];Wong et al, VERY LOW*®  (0.01 to 4.28) (47 fewer to 156 more)
2014 [28))

Cosmetic defects 84 (1RCT: Soaveetal, 2018  ©OOO RR 2.40 119 per 1,000 167 more per 1,000
Follow-up: 6 months [29]) Low** (0.93 t0 6.22) (8 fewer to 621 more)

Oral numbness 134 (2 RCTs: Rourke et al, ©0O00 RR 0.89 529 per 1,000 58 fewer per 1,000
Follow-up: 6 months 2012 [27]; Soave etal,  VERY LOW*  (0.38 to 2.06) (328 fewer to 561 more)

2018[29])

Salivary problems 116 (1 RCT: Soave et al, Sllee) RR 1.09 519 per 1,000 47 more per 1,000
(postoperative day 1) 2018[29]) Low®? (0.78 t0 1.53) (114 fewer to 275 more)

Impaired mouth opening 164 (2 RCTs: Rourke et al, SDOO RR 0.86 551 per 1,000 77 fewer per 1,000
(postoperative 3 to 4 weeks) 2012 [27]; Soave et al, Low*" (0.68 to 1.08) (176 fewer to 44 more)
Follow-up: range 3 to 4 weeks 2018 [29])

Delayed oral intake 162 (2 RCTs: Rourke et al, SO000 RR 0.64 831 per 1,000 299 fewer per 1,000
(postoperative day 1) 2012 [27]; Soave et al, VERY LOW*  (0.18 to0 2.30) (682 fewer to 1,081 more)

2018 [29])

Delayed oral intake 164 (2 RCTs: Rourke et al, SOo00 RR 0.87 603 per 1,000 78 fewer per 1,000
(postoperative day 3 to day 6) 2012 [27]; Soave et al, VERY LOW*™ (0.4 t0 1.73) (337 fewer to 440 more)
Follow-up: median 4.5 days 20181[29])

Infection 50 (1 RCT: Rourke et al, @000  Notestimable Notestimable Not estimable
Follow-up: 6 months 2012 [27)) VERY LOW™*

Patient or population: men with urethral stricture undergoing urethroplasty using buccal mucosa graft. Setting: inpatients/Canada, Germany, United
Kingdom. Intervention: non closure of the buccal mucosa graft harvest site. Comparison: closure of the buccal mucosa graft harvest site. GRADE
Working Group grades of evidence: high certainty, we are very confident that the true effect lies close to that of the estimate of the effect; moderate
certainty, we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibil-
ity that it is substantially different; low certainty, our confidence in the effect estimate is limited: the true effect may be substantially different from
the estimate of the effect; very low certainty, we have very little confidence in the effect estimate: the true effect is likely to be substantially different
from the estimate of effect.

Cl: confidence interval, NRS: numerical rating scale, RR: risk ratio, SMD: standardised mean difference, VAS: visual analogue scale, RCT: randomized
controlled trial.

’Downgraded by one level for study limitations: high risk or unclear risk in several domains.

®Downgraded by one level for imprecision: wide confidence interval crosses no effect and assumed threshold of clinically important difference (SMD: 0.2).
‘Downgraded by one level for inconsistency: moderate heterogeneity.

‘Downgraded by two levels for imprecision: very wide confidence interval.

‘Downgraded by one level for imprecision: confidence interval crosses no effect and assumed threshold of clinically important difference (relative
risk increase of at least 25%).

‘Downgraded by one level for inconsistency: substantial heterogeneity.

°Downgraded by one level for imprecision: wide confidence interval.

"Downgraded by one level for imprecision: confidence interval crosses no effect and assumed threshold of clinically important difference (relative
risk reduction of at least 25%).

'Downgraded by two levels for inconsistency: considerable heterogeneity.

'We did not downgrade for imprecision because wide confidence interval results from inconsistency.

“Downgraded by two levels for imprecision: no events.

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95% Cl).

www.wjmh.org 5
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Table 2. Non closure of the buccal/lingual mucosa graft harvest site compared to closure for urethroplasty using buccal/lingual mucosa graft

. . Certainty of Relative Anticipated absolute effects
No. of participants .
Outcomes (studies) the evidence effect o . Riskdifference with non
(GRADE) (95% CI) Risk with closure A
Oral pain (postoperative day 1) 249 (4 RCTs: Muruga- Clolele] - - SMD 0.37 SD lower
Assessed with: 1 study: 11-point NRS,  nandam et al, 2009 VERY LOW** (0.75 lower to 0.01 higher)
2 studies: 10-point VAS, 1 study: non [31]; Rourke et al,
validated scale (high score indicate 2012 [27]; Wong et
worse pain) al, 2014 [28]; Soave
etal, 2018 [29])
Oral pain (postoperative day 3 to day 6) 291 (5 RCTs: Gulani S000 - - SMD 0.08 SD higher
Assessed with: 1 study: 11-point NRS, et al, 2019 [30]; VERY LOW*™* (0.3 lower to 0.47 higher)
3 studies: 10-point VAS, 1 study: non Muruganandam
validated scale (high score indicate etal, 2009 [31];
worse pain) Rourke et al, 2012
Follow-up: median 4.5 days [27]; Wong et al,
2014 [28]; Soave et
al, 2018 [29])
Oral numbness 226 (4 RCTs: Gulani et ©000 RR0.86 333 per 1,000 47 fewer per 1,000
Follow-up: 6 months al, 2019 [30]; Muru- VERY LOW™™  (0.42 t0 1.77) (193 fewer to 257 more)
ganandam et al,
2009 [31]; Rourke et
al, 2012 [27]; Soave
etal. 2018 [29])
Salivary problems 166 (2 RCTs: Muruga- SO00 RR 0.65 392 per 1,000 137 fewer per 1,000
(postoperative day 1) nandam etal, 2009 VERY LOW***  (0.11 to 3.96) (349 fewer to 1,162 more)
[31]; Soave et al,
2018 [29])
Delayed oral intake 212 (3 RCTs: Muruga- HO00O RR0.61 647 per 1,000 252 fewer per 1,000
(postoperative day 1) nandam et al, 2009 VERY LOW*®  (0.20to0 1.92) (518 fewer to 595 more)
[31]; Rourke et al,
2012 [27]; Soave et
al, 2018 [29])
Delayed oral intake 256 (4 RCTs: Gulani et S000 RR 0.66 452 per 1,000 154 fewer per 1,000
(postoperative day 3 to 6) al, 2019 [30]; Muru-  VERY LOW™™®  (0.31to0 1.39) (312 fewer to 176 more)

Follow-up: median 4.5 days ganandam et al,
2009 [31]; Rourke et
al, 2012 [27]; Soave
etal, 2018 [29])

Patient or population: men with urethral stricture undergoing urethroplasty using buccal/lingual mucosa graft. Setting: inpatients/Canada, Ger-
many, United Kingdom, India. Intervention: non closure of the buccal/lingual mucosa graft harvest site. Comparison: closure of the buccal/lingual
mucosa graft harvest site. GRADE Working Group grades of evidence: high certainty, we are very confident that the true effect lies close to that of
the estimate of the effect; moderate certainty, we are moderately confident in the effect estimate: the true effect is likely to be close to the esti-
mate of the effect, but there is a possibility that it is substantially different; low certainty, our confidence in the effect estimate is limited: the true
effect may be substantially different from the estimate of the effect; very low certainty: we have very little confidence in the effect estimate: the
true effect is likely to be substantially different from the estimate of effect.

Cl: confidence interval, NRS: numerical rating scale, RR: risk ratio, SMD: standardised mean difference, VAS: visual analogue scale, RCT: randomized
controlled trial.

’Downgraded by one level for study limitations: high risk or unclear risk in several domains.

Downgraded by one level for inconsistency: moderate heterogeneity.

‘Downgraded by one level for imprecision: wide confidence interval crosses no effect and assumed threshold of clinically important difference
(SMD: 0.2).

‘Downgraded by one level for imprecision: wide confidence interval.

‘Downgraded by one level for inconsistency: substantial heterogeneity.

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the interven-
tion (and its 95% Cl).

6  www.wjmh.org
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low CoE; Table 1, Supplement Fig. 4). This corresponds
to 167 more cosmetic defects (95% CI 8 fewer to 621
more) per 1,000 non-closure participants. We downgrad-
ed the CoE for risk of bias and imprecision.

5) Oral numbness

Based on two studies [27,29] with 6 months follow up,
the evidence is very uncertain about the effect of non-
closure of the buccal mucosa graft harvest site on oral
numbness compared to closure (RR: 0.89, 95% CI: 0.38 to
2,06, I°=74%, very low CoE; Table 1, Supplement Fig. 5).
We downgraded the CoE for risk of bias, imprecision
and inconsistency.

6) Salivary problems

Based on one study [29] based on postoperative day
1, non-closure of the buccal mucosa graft harvest site
may increase salivary problems slightly compared to
closure (RR: 1.09, 95% CI: 0.78 to 153, I’=not applicable,
low CoE; Table 1, Supplement Fig. 6). This corresponds
to 47 more salivary problems (95% CI 114 fewer to 275
more) per 1,000 non-closure participants. We downgrad-
ed the CoE for risk of bias and imprecision.

7) Impaired mouth opening

Based on two studies [27,29] with data from postop-
erative weeks 3 to 4, non-closure of the buccal mucosa
graft harvest site may reduce impaired mouth open-
ing compared to closure. (RR: 0.86, 95% CI: 0.68 to 1.08,
I’=0%, low CoE; Table 1, Supplement Fig. 7). This cor-
responds to 77 fewer impaired mouth opening (95%
CI 176 fewer to 44 more) per 1,000 non-closure partici-
pants. We downgraded the CoE for risk of bias and
imprecision.

8) Delayed oral intake on postoperative day 1

Based on two studies [27,29], the evidence 1s very
uncertain about the effect of non-closure of the buccal
mucosa graft harvest site on delayed oral intake com-
pared to closure (RR: 064, 95% CIL: 0.18 to 2.30, I*=93%,
very low CoE; Table 1, Supplement Fig. 8). We down-
graded the evidence CoE for risk of bias and inconsis-
tency (two levels).

9) Delayed oral intake on postoperative day 3 to 6

Based on two studies [27,29], the evidence 1s very
uncertain about the effect of non-closure of the buccal
mucosa graft harvest site on delayed oral intake com-

Eu Chang Hwang, et al: Buccal Mucosal Graft Harvest Site Non-Closure vs. Closure I

pared to closure (RR: 0.87, 95% CIL 044 to 1.73, I’=59%,
very low certainty evidence; Table 1, Supplement Fig. 9).
We downgraded the CoE for risk of bias, imprecision
and inconsistency.

10) Infection

Based on one study [27] the evidence is very uncer-
tain about the effect of non-closure of the buccal muco-
sa graft harvest site on the infection. We downgraded
the CoE for risk of bias and imprecision (two levels).

3. Sensitivity analyses

We performed additional post hoc analysis to include
the two pseudo-randomized controlled trials [30,31] our
search identified. The results did not substantially
change the results and/or lowered the certainty of evi-
dence. Details of this analysis are reported in the Ap-
pendix (Supplement Fig. 10-15).

DISCUSSION

1. Statement of principal findings
We identified three randomized controlled trials

that have addressed the topic of buccal mucosa graft
harvest site all of which had important methodological
limitations that negatively impacted the confidence we
can place it this body of evidence. In terms of desirable
effects of non-closure, oral pain on postoperative day #1
and oral numbness may be slightly reduced. Impaired
mouth opening on postoperative weeks #3 to #4 may
be moderately decreased. In terms of undesirable ef-
fects, salivary problems on postoperative day #1 may
be slightly increased and cosmetic defects at 6 months
may be greatly increased. All of these outcomes were
rated as low certainty of evidence. We are very uncer-
tain about the outcomes of the need for secondary oral
procedures, oral pain on postoperative days #3—6, oral
numbness, and delayed oral intake on postoperative
day #1 and days #3—6 and the risk of infection, which
were all rated as being informed by evidence of very
low certainty.

2. Strengths and weaknesses of the study
Strengths of this review relates to its rigorous meth-
odology, which include a prospectively registered,
written protocol, a comprehensive literature search
developed and executed by an experienced informa-
tion specialist, study selection, data abstraction and

www.wjmh.org 7
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certainty of evidence rating using GRADE indepen-
dently and in duplicate and a contextualized inter-
pretation of outcomes considering both relative and
absolute effect size estimates. We also reached out to
the studies’ principal investigators to obtain additional
information not provided in the published manuscript.
Limitations relate largely to the quality and quantity
of evidence supporting its findings. All studies lacked
methodological safeguards against bias and frequently
provided inconsistent and/or imprecise results, which
prompted additional rating down of the certainty of
evidence. Individual studies had small sample sizes and
were heterogeneous in terms of type of graft and its
shape, anesthetic technique and method of closure; all
of these potentially have very important implications
on patients’ outcomes. Which outcomes were reported
and how and when they were assessed also differed, all
making it difficult to make generalizations and con-
tributing to low certainty of evidence ratings.

3. Strengths and weaknesses in relation

to other studies, discussing important

differences in results

Prior systematic reviews have been published on
this topic; however, none to date has applied the same
rigorous methodology as this study. The most recently
published systematic review by Chua et al [32] stands
out favorably for its prospective registration in the
PROSPERO registry. However, the study did not rate
the certainty of evidence on a per outcome basis and
presented only relative effect size measure which it
interpreted based statistical significance rather than
clinically meaningful differences. In contrast, here we
qualify each result with a GRADE certainty of evi-
dence rating and place the resulting absolute effect siz-
es into clinical context. As a result, our study provides
a more nuanced presentation of the likely tradeoffs of
non-closure versus closure. Our study also differs in its
focus on randomized controlled trials. This appears jus-
tified by the mostly retrospective nature of these com-
parative studies, small sample size and lack of efforts
to adjust for likely confounding by statistical means.
These studies appear unlikely to have raised the cer-
tainty of evidence, which would have been a potential
justification for their inclusion. Regardless, we believe
that the indiscriminate pooling of randomized and non-
randomized studies in the systematic review by Chua
et al [32], is not advisable.
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4. Meaning of the study: possible explanations
and implications for clinicians and
policymakers

This study provides the current best evidence of the
trade-offs faced by surgeons and their patients when
it comes to decision-making about graft site closure
or not. As such, it could become the foundation for
shared decision-making tool for surgeons and patients.

It should be noted that most observed differences be-

tween the two approaches very relatively small and

impacted mostly short-term outcomes with the excep-

tion of oral numbness and cosmetic defects both at 6

months. Decision-making may therefore hinge on how

patients (and their surgeons) value a certain outcome.

For example, if a patient was to prioritize avoiding

mouth contracture over all other outcomes, non-closure

might be preferred.

5. Unanswered questions and future research

Despite three randomized trials addressing this topic,
the certainty of evidence for all outcome is either low
or very low, highlighting relevant shortcomings in
these trials to implement general methodological safe-
guards against bias such as allocation concealment and
blinding of outcome assessors. If there are to be future
trials, these should also include a registered protocol,
use validated questionnaires to assess patient impor-
tant outcomes and also anticipate the need for sub-
group analyses, for example based on graft size. Future
studies should also strive to capture and report the se-
verity and bother of treatment related side-effects such
cosmetic defects and salivary issues. An ideal study
could be conducted in patients with large urethral de-
fects requiring bilateral graft harvest. The left and the
right sides could then be randomized to closure or non-
closure, thereby allowing the patient to serve as his
own matched controlled. However, patients requiring
such large grafts are relatively uncommon making this
a challenging trial to complete.

CONCLUSIONS

This review describes the trade-offs for buccal mu-
cosal graft site non-closure versus closure for various
patient-important outcomes; decision-making will likely
hinge on the relative value individual patients and
surgeons place on them. The supporting evidence was
rated as low and very low, thereby signaling substan-
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tial underlying uncertainty; the true effects may be
substantially different than these results. There is an
important need for better quality trials focusing on
patient-important outcomes preferably assessed using
validated instruments.
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APPENDIX.

Secondary analysis all eligible trials with relevant outcomes
1. Oral pain

1) Postoperative day 1

Based on four randomized trials reporting this outcome [27-29,31] the evidence is very uncertain about the effect
of non-closure of the buccal/lingual mucosa graft harvest site on oral pain compared to closure (SMD: -0.37, 95% CL
-0.75 to 0.01, I*=51%, very low certainty evidence; Table 2, Supplement Fig. 10). We downgraded the evidence certain-
ty for risk of bias, inconsistency and imprecisiodP n. Subgroup analysis stratified by graft closure technique showed
that the test for interaction was not significant (p=0.87, I’=0%; Supplement Fig. 10).

2) Postoperative day 3 to 6

Based on five randomized trials reporting this outcome [27-31], the evidence is very uncertain about the effect of
non-closure of the buccal/lingual mucosa graft harvest site on oral pain compared to closure (SMD: 0.08, 95% CI: -0.3
to 047, I’=61%, very low certainty evidence; Table 2, Supplement Fig. 11). We downgraded the evidence certainty for
risk of bias, inconsistency, and imprecision. Subgroup analysis stratified by graft closure technique showed that the
test for interaction was not significant (p=0.26, I’=21.4%; Supplement Fig. 11).

2. Oral numbness
Based on four studies [27,29-31] with 6 months follow up, the evidence is very uncertain about the effect of non-

closure of the buccal/lingual mucosa graft harvest site on oral numbness compared to closure (RR: 0.86, 95% CI: 0.42
to 1.77, I’=55%, very low certainty evidence; Table 2, Supplement Fig. 12). We downgraded the evidence certainty for
risk of bias, inconsistency, and imprecision.

3. Salivary problems

Based on two studies [29,31] on postoperative day 1, the evidence is very uncertain about the effect of non-closure
of the buccal/lingual mucosa graft harvest site on salivary problems compared to closure (RR: 0.65, 95% CI: 0.11 to 3.96,
I’=50%, very low certainty evidence; Table 2, Supplement Fig. 13). We downgraded the evidence certainty for risk of
bias, inconsistency, and imprecision.

4. Delayed oral intake

1) Postoperative day 1

Based on three studies [27,29,31], the evidence is very uncertain about the effect of non-closure of the buccal/
lingual mucosa graft harvest site on delayed oral intake compared to closure (RR: 0.61, 95% CI: 0.20 to 1.92, I’=87%,
very low certainty evidence; Table 2, Supplement Fig. 14). We downgraded the evidence certainty for risk of bias,
inconsistency and imprecision.

2) Postoperative day 3 to 6

Based on four studies [27,29-31], the evidence is very uncertain about the effect of non-closure of the buccal/lin-
gual mucosa graft harvest site on delayed oral intake compared to closure (RR: 0.66, 95% CI: 0.31 to 1.39, I’=57%,
very low certainty evidence; Table 2, Supplement Fig. 15). We downgraded the evidence certainty for risk of bias,
imprecision and inconsistency.
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