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SUMMARY: Objective. To investigate the surgical and voice quality outcomes of office-based laryngeal
surgery for patients with laryngeal dysplasia and leukoplakia.

Data Sources. PubMed, Google scholar, and Cochrane databases.

Review Methods. Three independent investigator search databases for studies reporting surgical or voice
quality outcomes of patients treated with office-based surgery for vocal fold dysplasia or leukoplakia. The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were considered.
Primary outcomes included patient tolerance, lesion regression, complications, number of interventions, and
subjective and objective voice quality assessments. The bias analysis was carried out with the Methodological
Index for Non-Randomized Studies (MINORS).

Results. Fourteen studies were included, accounting for 186 patients with vocal fold leukoplakia and 72 pa-
tients with dysplasia. Potassium-Titanyl-Phosphate (KTP), Pulsed Dye Laser (PDL), and Blue Laser were the
most used lasers. Office-based leukoplakia and dysplasia surgery was associated with a cumulative complication
rate of 2.3% and 1%, respectively and a high patient tolerance level. Repeat treatment was needed in 12%-58.7%
of patients for persistent disease noted at the first follow-up; overall, 39% of patients required more than one
procedure. Subjective voice quality and some acoustic measurements demonstrated significant pretreatment to
post treatment improvements but only one study considered multidimensional voice quality evaluation. There
was substantial heterogeneity across studies for inclusion criteria, surgical, and voice quality outcomes.
Conclusion. Office-based laser surgery is a safe and effective treatment for vocal fold dysplasia and leuko-
plakia leading to complete or partial disease regression in most cases. Future investigations should consider
multidimensional voice quality assessment protocols to evaluate longitudinal voice quality outcomes.
Heterogeneity among included studies and limited reporting of procedural approach represent the primary

limitations of this review.

Key Words: Voice-Otolaryngology Head Neck Surgery—Otorhinolaryngology—Dysplasia—Leukoplakia—

Laser.

INTRODUCTION
Leukoplakia of the vocal folds is a common condition in
otolaryngology—head and neck surgery, ranging in pre-
valence between 2.1 and 10.2 per 100 000 persons.' In a
cohort that included 2019 patients with voice disorders,

Accepted for publication July 29, 2025.

* The authors declare that they have no relevant financial interests.

From the *Department of Surgery, UMONS Research Institute for Health
Sciences and Technology, University of Mons, Mons, Belgium; f{Faculty of
Medicine, American University of Beirut, Beirut, Lebanon; fDepartment of
Otolaryngology-Head and Neck Surgery, American University of Beirut Medical
Center, American University of Beirut, Beirut, Lebanon; §Department of
Otolaryngology-Head and Neck Surgery, Foch Hospital, School of Medicine, Paris
Saclay University, Phonetics and Phonology Laboratory (UMR 7018 CNRS,
Université Sorbonne Nouvelle/Paris 3), Paris, France; {Language Sciences and
Metrology Unit, Research Institute for Language Science and Technology,
University of Mons, Mons, Belgium; ||[Department of Otolaryngology-Head and
Neck Surgery, Johns Hopkins University School of Medicine, Baltimore, MD;
“Department of Otolaryngology, Elsan Polyclinic de 1’ Atlantique, Poitiers, France;
and the ffDepartment of Otolaryngology-Head and Neck Surgery, CHU Saint-
Pierre, Brussels, Belgium

' Pr Akst and Pr Lechien have similarly contributed and have to be joined as co-
senior authors.

Address correspondence and reprint requests to: Jerome R. Lechien, Department
of Surgery, UMONS Research Institute for Health Sciences and Technology,
University of Mons, Mons, Belgium. E-mail: Jerome.Lechien@umons.ac.be

Journal of Voice, Vol xx, No XX, pp. XXX—XXX

0892-1997

© 2025 The Voice Foundation. Published by Elsevier Inc. All rights are reserved,

including those for text and data mining, Al training, and similar technologies.

https://doi.org/10.1016/j.jvoice.2025.07.046

leukoplakia accounted for 3.12% of the study population.”
One of the main concerns in vocal fold leukoplakia is the
risk of dysplasia or malignant transformation. Based on a
review of 208 leukoplakia biopsies, Isenberg et al noted
dysplastic changes in approximately 50% of the cases.’
Dysplasia and leukoplakia represent significant therapeutic
challenges. These conditions necessitate careful surgical
evaluation, as overly aggressive resection carries sub-
stantial risk of compromising postoperative vocal function
and quality—a critical consideration given the pre-
malignant rather than invasive neoplastic nature of these
lesions.”” According to previous research results, the ma-
lignant risks of vocal fold leukoplakia in patients with a
pathological diagnosis of mild, moderate, and severe dys-
plasia reached 11%, 33%, and 57% of cases, respectively.’
To date, the treatment ranges from a conservative ap-
proach (surveillance), including strict voice rest, smoking
and alcohol cessation, inhaled glucocorticoid therapy, and
anti-reflux therapy, to cold or laser laryngeal micro-
surgery.”” With the advent of office-based laser technolo-
gies, an increasing number of investigations have been
conducted to evaluate the safety and feasibility of in-office
surgical treatment for laryngeal leukoplakia and dysplasia,
reporting both surgical and functional outcomes.
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The aim of this systematic review was to investigate
surgical and voice quality outcomes of office-based lar-
yngeal surgery management protocols for patients with
laryngeal dysplasia and leukoplakia.

METHODS
Three independent investigators conducted the systematic
review and data collection (M.M., J.R.L., and S.H.) fol-
lowing the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.® The
criteria for study inclusion and exclusion were based on the
population, intervention, comparison, outcome, timing,
and setting (PICOTS) framework.’

Types of studies

Retrospective case series, uncontrolled and controlled
prospective studies published between January 2000 and
January 2025 were considered if they investigated surgical
or voice quality outcomes of office-based laser procedures
for vocal fold leukoplakia and dysplasia. Included studies
were published in English or French in peer-reviewed
journals. The following lasers were considered: photo-
angiolytic lasers [Potassium-Titanyl-Phosphate (KTP),
Pulsed Dye Laser (PDL), and true blue laser] and cutting
lasers [Carbon Dioxide Laser (CO,)].

Populations, inclusion, and exclusion criteria
Populations consisted of adults with a diagnosis of vocal
fold leukoplakia or dysplasia confirmed by videolar-
yngostroboscopy or histopathological examination. Studies
were required to report inclusion/exclusion criteria, patient
demographics, diagnostic criteria for leukoplakia or dys-
plasia, eligibility criteria, laser parameters and surgical
technique, and outcome measures. Studies involving pe-
diatric populations or malignant lesions were excluded
from this review.

Outcomes

The following general outcomes were reviewed: study de-
sign, number of patients, and demographics (eg, mean/
median age, gender, and body mass index). Primary out-
comes included surgical and voice quality evaluations.
Surgical outcomes consisted of safety, number of inter-
ventions, partial or total lesion regression, complications,
laser setting, tolerance, and pain. Based on the European
consensus guidelines for voice quality assessment,'’ voice
quality outcomes included self-reported voice quality
questionnaires (eg, Voice Handicap Index (VHI),'' VHI-
10'%), perceptual evaluations (eg, Grade of dysphonia,
Roughness, Breathiness, Asthenia, Strain (GRBAS),"
Consensus Auditory-Perceptual Evaluation of Voice
(CAPE-V)'"), stroboscopic evaluation of the vocal folds,
aerodynamics (eg, maximum phonation time (MPT), pho-
natory quotient), and acoustic measurements [eg, funda-
mental frequency FO, percent jitter, percent shimmer,
noise-to-harmonic ratio (NHR), and Voice Turbulence

Index (VTI)]."” For acoustic and aerodynamic assessments,
the method for determining the outcomes was investigated
(eg, types of sustained vowels, number of sustained vowels,
and part of the vowel where the acoustic parameters were
measured).

Intervention and comparison

The investigators considered only studies reporting findings
of office-based laser surgery for vocal fold leukoplakia or
dysplasia. The data of controlled study comparing office-
based laser surgery versus transoral laser microlaryngeal
surgery were considered.

Timing and setting
There were no criteria for specific stage or timing in the
“disease process” of the study population.

Search strategy

The search was conducted through PubMed, Google
Scholar, and Cochrane databases to identify studies eval-
uating surgical and voice quality outcomes of office-based
laser surgery for vocal fold leukoplakia and dysplasia. The
keywords included: “blue laser,” “KTP,” “PDL,” “office-
based,” “in-office,” “laryngeal lesion,” “voice,” “proce-
dure,” “dysplasia,” “leukoplakia,” “keratosis,” and “pre-
malignant.” Results of the search strategy were reviewed
for relevance and the reference lists of these articles were
examined for additional pertinent studies. Each selected
study was reviewed to exclude overlapping publications
through the analysis of the following parameters: study
design, number of patients, gender distribution, age (mean/
median), lesion characteristics, and reported outcomes.

Bias analysis

The bias analysis was carried out with the Methodological
Index for Non-Randomized Studies (MINORS) tool,
which is a validated instrument designed for assessing the
quality of nonrandomized surgical studies, whether com-
parative or noncomparative.'> The MINORS consists of 12
items related to the analysis of methodological points of
comparative and non-comparative studies. The items were
scored O if absent; 1 when reported but inadequate; and 2
when reported and adequate. The aim of the study was
rated as clearly stated (2), unclear (1), or absent (0). The
inclusion of patients was evaluated in terms of consecutive
inclusion (0 or 2), while the prospective data collection was
rated as perfectly prospective (2), retrospective analysis of
prospective recruited patients (1), or absent (0). The quality
of endpoints was judged as high (2) when authors evaluated
both subjective and objective outcomes, stroboscopy, and
surgical outcomes. The evaluation of surgical outcome
only, or partial evaluation of voice quality, was judged as
incomplete (1). According to the time of tissue healing and
the timing of occurrence of early and delayed complica-
tions related to procedures and the risk of recurrence, a
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FIGURE 1. Flow chart.

follow-up period of 3 months was considered as adequate.
Finally, the 5% rate of lost-to-follow-up patients was
considered as the threshold in the MINORS. The ideal
MINORS score was 16 for noncomparative studies and 24
for comparative studies.'”

RESULTS
Of the 243 retrieved publications, 14 studies met the in-
clusion criteria (Figure 1). There were 10 retrospective,'® >
one controlled prospective,”® and three uncontrolled pro-
spective studies (Table 1).”*’ Leukoplakia and dysplasia
data were extracted from studies reporting multiple vocal
fold lesion findings in eleven studies (905 patients).'”
20222728 Qurgical or voice quality findings were reported
for 149 patients with vocal fold leukoplakia and 105 pa-
tients with dysplasia (Table 2). The majority of subjects
were male, with mean ages ranging from 48.9 to 70.7 years

(Table 2). KTP (n = 6), PDL (n = 5), and Blue Laser (n = 4)
were the most used lasers in office-based procedures
(Table 3).

Surgical outcomes

Surgical outcomes were reported in most studies, primarily
consisting of postoperative partial or total lesion regres-
sion,'!7*?? influence of anxiety and depression on office-
based procedures,”’ and patient tolerance (Table 4).'7'%2%
Hamdan et al investigated the anxiety and depression in pa-
tients selected for office-based procedure. They found no
significant association between patient tolerance and vital sign
parameters, although there was a significant increase in mean
heart rate, systolic and diastolic blood pressures, and a sig-
nificant decrease in oxygen saturation during the office-based
procedure.”” The level of patient tolerance during the office-
based procedure was evaluated with visual analog scale
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Follow-Up
4-8 weeks
4-8 weeks

>75%: 62%
50-75%: 24%
25-50%: 14%
>50%: 88%
25-50%: 12%

Results

regression

(%)

VLS lesion
Abbreviations: BLVF, benign lesion of the vocal folds; co, continuous; DT, diastolic tension; DY, dysplasia; HR, heart rate (mean); I-pulse, interpulse; LE, leukoplakia; Med, median; mo, month(s); NP, not

regression

(%)

(DY only)

Outcomes
VLS lesion

Interventions

(N)
NP
NP

Setting

KTP 532 nm NP
PDL 585 nm NP

Laser

Age (y)
NP
NP

M/F
NP
NP

Patients (N)
28 DY
34 DY

51

Multiple VF
Dysplasia

Disease
Lesions

Uncontrolled
Prospective
Uncontrolled
Prospective

Design

2006°°
2004°°

provided; NPL, nonposterior lesions; OB, office-based; off-t, off-timing; OR, operating room; PL, posterior lesions; pro, procedure; RE, Reinke edema; RRP, recurrent respiratory papillomatosis; RT,

radiotherapy; SMO, smokers; ST, systolic tension; trt, treatment; VAS, visual analog scale; VF, vocal folds; VFM, vocal fold movements; W, watts.

TABLE 1 (Continued)

References
Zeitels et al,
Zeitels et al,

TABLE 2.
Study Demographic and Laser Outcomes

Outcomes Number Studies

Number of patients (%)

Vocal fold lesions (total 905
number)
Leukoplakia 149
Dysplasia 105

Gender
Females/males 189/332
Unspecified 384

Mean age (years) 48.9-70.7

Types of lasers
KTP (532 nm) 6 19,22,23,24,25,28
PDL (585 nm) 5 22,23,26,27,29
Blue laser (455 nm) 4 16,17,18,20
CO, 3 21,26,27
Tm:YAG 1 27

Abbreviations: KTP, potassium-titanyl-phosphate (532 nm); PDL, pulsed
dye laser (585 nm); Blue laser (455 nm); CO,, carbon dioxide; Tm:YAG,
thulium: yttrium aluminum garnet.

(VAS) in two studies, “”° which reported high tolerance of
patients undergoing CO, or PDL lesion resection (Table 4).

Hamdan et al demonstrated that patients with leukoplakia
and Reinke’s edema exhibited lower tolerance to treatment,
though no statistically significant differences were observed
when compared with other benign vocal fold lesions.'” Con-
versely, Zheng et al reported that dysplastic lesions were as-
sociated with the poorest tolerance among all vocal fold
pathologies studied, with further decreased tolerance observed
in smokers and patients with posterior laryngeal lesions. "

Laser parameters varied considerably across studies
(Table 3). For leukoplakia, blue laser (445 nm) was used in
four studies with average energy delivery of 131.53J at
10W.'&171927 PDL laser (585nm) delivered an average
energy of 201.257J,”"*” while KTP laser (532 nm) was em-
ployed at 25-32.5 W,”"** with total energy estimated at
183.5J in two studies.”’”* CO2 laser power ranged from 4
to 10 W.”"° For dysplasia treatment, blue laser (445 nm)
was set at 10W.,"” PDL (585nm) delivered 0.6-1 J/
pulse,””” and KTP (532nm) delivered a mean energy of
525-750 mJ/pulse in one study.””

The complications related to the office-based procedures
were described in 11 studies (Table 5)."%'"%****’ The cumu-
lative complication rate for office-based procedures treating
leukoplakia and dysplasia was 2.3% and 1%, respectively. The
17 reported complications included prolonged hyperemia
(n="7 patients), vocal fold wound stiffness (n=2 patients),
vocal fold atrophy (n = 2 patients), swallowing or inhalation of
laser fiber fragments (n =2 patients), vocal fold hemorrhage
(n=2 patients), and epistaxis (n =2 patients).

Voice quality outcomes

Voice quality outcomes are reported in Tables 1 and 2.
Practitioner stroboscopic evaluation (unblinded) from
pretreatment to post treatment was the most reported
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TABLE 4.

Surgical and Voice Quality Outcomes

Outcomes Number of Studies References Overall Trends
Voice outcomes
Subjective voice quality
VHI-10 3 16,1921 Pre > post treatment
VHI 1 2 Pre > post treatment
GRBAS 1 6 Pre > post treatment
VAS 2 " Better postoperative voice quality
Objective voice quality
Percent jitter 1 16 Pre > post treatment
Percent shimmer 1 16 Pre > post treatment
NHR 1 16 Pre = post treatment
VTI 1 6 Pre = post treatment
MPT 1 16 Post > pretreatment
Stroboscopy evaluation
Unspecified VLS lesion evaluation 1 16:19-:24,26,.25.28.29 postoperative partial or total regression
Mucosal wave 1 2 Higher postoperative amplitude
Glottic closure 1 2 Better postoperative closure
Perioperative and tolerance outcomes
GAD-7-PHQ-9 1 27 Not associated with surgical outcomes
Vital signs (HR, ST, and DT) 1 27 Increased during office-based procedures
IOWA anesthesia tolerance score 1 7 Better in nonsmokers and when treating cysts
Swallowing tolerance 1 7 Negatively associated with IOWA score
Tolerance (pain/burn—VAS) 2 18,26 Comparable between CO, and PDL

Abbreviations: CO,, carbon dioxide; DT, diastolic tension; GAD-7, Generalized Anxiety Disorder 7-item scale; GRBAS, Grade, Roughness, Breathiness,
Asthenia, Strain scale; HR, heart rate; IOWA, lowa Satisfaction with Anesthesia Scale; MPT, maximum phonation time; NHR, noise-to-harmonic ratio; PDL,
pulsed dye laser; PHQ-9, Patient Health Questionnaire 9-item scale; ST, systolic tension; VAS, visual analog scale; VHI, Voice Handicap Index; VHI-10, Voice

Handicap Index 10-item version; VLS, videolaryngostroboscopy; VTI, Voice Turbulence Index.

TABLE 5.
Complications

Study Complication Rate Sample Size Laser Type Types of Complications

Hamdan et al, 2024”7 0% (0/45) 45 patients Blue laser -

Hamdan et al, 2023'° 0% (0/10) 10 patients Blue laser -

Hamdan et al, 2023"7 NP 48 patients Blue laser NP

Zheng et al, 2021'¢ NP 56 patients KTP NP

Hamdan and Ghanem, 2021"° 0% (0/11) 11 patients Blue laser -

Hu et al, 2017%° 2% (1/49 procedures) 40 patients (49 CcO, Mild vocal fold wound

procedures) stiffness

Koss et al, 2017°" 0% (0/46) 46 patients KTP/PDL -

Del Signore et al, 20167 4.3% (11/255) 255 patients KTP/PDL Stiffness (n=1), atrophy
(n=2), transient but
prolonged hyperemia (n=7),
and swallowed piece of glass
(n=1)

Sheu et al, 2012%° 0% (0/102) 102 patients KTP -

Mallur et al, 2011%* NP 32 patients (47 KTP NP

procedures)

Halum and Moberly 2010%° 0% (0/10) 10 patients CO,, PDL -

Koufman et al, 2007°° 0.67% (3/443) 443 procedures PDL (406) Vocal fold hemorrhages
(n=2)

CO, (10), PDL fiber tip broke off in the
Tm:YAG (27) trachea (n=1)

Zeitels et al, 2006°° 0% 36 dysplasia cases KTP -

Zeitels et al, 2004°° 3.9% (2/51) 51 patients PDL 585 nm Epistaxis (n=2)

Abbreviations: KTP, potassium titanyl phosphate (532 nm); NP, not provided; PDL, pulsed dye laser (585 nm); Blue laser (455 nm); CO,, carbon dioxide; YAG,

yttrium aluminum garnet.
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outcome measure (7 =11 studies),'*'””**** with varying

definitions of partial and complete lesion regression. Stu-
dies suggested that lesion regression can be observed at 1
month post treatment. Re-intervention rates varied con-
siderably between studies and lesion types. Among patients
with leukoplakia, two studies' ' reported a rate of in-of-
fice re-intervention of 25% and 26%, respectively. Sub-
sequent operating room intervention was required in 28.3%
to 39% of leukoplakia patients.”’*” For dysplastic lesions,
one study reported that 20% of patients required additional
operating room procedures.”” Hu et al reported an overall
re-intervention rate of 18.75% without distinguishing be-
tween leukoplakia and dysplasia groups.”’ The available
data suggest that fewer than 39% of patients required

Other stroboscopic findings included assessment of vocal
fold wave and glottic closure.”” Subjective voice quality
was evaluated in four studies, reporting significant im-
provements of VHI, VHI-10, GRBAS, and VAS.'*'"2!->>
Objective voice quality was evaluated from pretreatment to
post treatment in one study.'® Hamdan et al demonstrated
significant improvements of percent jitter, percent
shimmer, and MPT 9 months postprocedure.'® This was
the only study that considered both subjective and objec-
tive voice quality evaluations (Table 4).

Bias analysis

The mean MINORS was 7.1 £ 1.6, suggesting low-to-
moderate quality of studies (Table 6). The inclusion and
exclusion criteria were specifically provided in only five
studies.'*?"****?° Comorbidities potentially influencing
both surgical and voice quality outcomes were reported in
only a few studies. Specifically, patients with smoking his-
tory were documented in six studies,”'”*"**?” while reflux
disease was reported in only two studies without use of
objective diagnostic approach (hypopharyngeal-esophageal
multichannel intraluminal impedance-pH monitoring).' "’
Similarly, postoperative care, including anti-reflux therapy,
was not specified in studies. No study evaluated patients’
voice abuse patterns or voice behavior from pretreatment
to post treatment. Additionally, none of the studies re-
ported recommendations for postoperative speech therapy.
Because of retrospective design, most studies did not con-
sider prospective inclusion of consecutive patients, which
substantially influence the MINORS. Some studies ex-
cluded patients if their follow-up was incomplete or in-
sufficient.”’** The low mean MINORS score was primarily
attributable to insufficient reporting of lost-to-follow-up
patient percentages and biased endpoint assessment meth-
odologies in most studies. Specifically, studies failed to
implement blinded stroboscopic evaluations and did not
consider both subjective and objective voice quality as-
sessment measures. Finally, there was no study reporting
sample size calculation, although some acknowledged the
small sample size as a limitation that affected the general-
izability of their results. According to the standardized
adequate MINORS score of 16 for noncomparative

TABLE 6.

Bias Analysis

Prospective Endpoints Unbiased Follow-Up <5% of Lost Sample Total

Inclusion of

Clearly

Size MINORS

to

Data Appropriate Endpoint Adequate

Consecutive

Stated

Score

Follow-Up Calculation

Period

Collection to Study Assessment

Patients

Aim

References

Hamdan et al, 2023"7
Hamdan et al, 2024%

Koss et al, 2017°'

10

Hamdan et al, 2023'¢

Del Signore et al, 20167

Hamdan and Ghanem, 2021'°

Koufman et al, 2007%°

Halum and Moberly, 2010%°

Hu et al, 2017°°
Zeitels et al, 2004%°

Zheng et al, 2021'®

Sheu et al, 2012%°

Mallur et al, 2011%4
Zeitels et al, 2006°°

Abbreviations: Methodological Index for Non-Randomized Studies.



10

Journal of Voice, Vol. xx, No. xx, Xxxxx

studies, the current bias analysis reports that there is no
high-quality study conducted in the office-based manage-
ment of vocal fold leukoplakia and dysplasia. Finally, it is
important to note that the patient cohorts in the two
publications by Hamdan et al'®'” are indeed independent
even if dates of treatment may overlap. Specifically, the 10
patients included in Hamdan et al'® were not previously
reported or included in any prior publication—including
Hamdan et al'’—as explicitly stated by the authors.

DISCUSSION

Office-based laser therapy is currently considered a reliable
and cost-effective surgical approach for epithelial and
premalignant lesions of the vocal fold, avoiding general
anesthesia-associated risks (eg, cardiopulmonary compli-
cations, postoperative nausea/vomiting, and cognitive
dysfunction) while reducing healthcare expenditures,
minimizing procedural duration, and accelerating patient
recovery.””’! The surgical management of vocal fold leu-
koplakia and dysplasia requires adequate ablation and/or
resection with margin assessment regarding the risk of
malignancies, which increases with the grade of dysplasia.
Consequently, these procedures have historically been
conducted in operating room rather than ambulatory
clinical settings.

The primary findings of this systematic review support
that office-based laser surgery represents a safe and effec-
tive treatment modality for vocal fold leukoplakia and
dysplasia leading to disease regression and improvement in
voice outcome measures. However, the generalizability of
these findings remains limited by significant methodolo-
gical biases identified in the current literature.

First, for patients with vocal fold leukoplakia, some
studies'”'”**?*?" did not specify whether a prior histo-
pathological examination was conducted to confirm the
diagnosis. Consequently, it is not possible to ascertain if
patients with a clinical diagnosis of leukoplakia had un-
derlying dysplasia in the absence of biopsy confirmation. In
the context of our systematic review, prior histopatholo-
gical examination would have been preferable to differ-
entiate leukoplakia and dysplasia, as their respective
outcomes were analyzed separately in this study. However,
to date, no studies have specifically investigated the use of
in-office laser surgery in in situ glottic carcinoma nor de-
fined clear selection criteria for the office-based manage-
ment of malignant vocal fold lesions. In clinical practice,
when there is diagnostic uncertainty, the operating room
resection or the in-office biopsy prior to proceeding with in-
office laser surgery may be recommended, with treatment
modality adapted according to the histopathological find-
ings. Previous studies have demonstrated a reasonable
concordance between histological diagnoses obtained
through office-based biopsy and those obtained via direct
microlaryngoscopy under general anesthesia.” **

Second, although most authors have demonstrated par-
tial or total regression of leukoplakia and dysplasia in the

months following office-based laser procedures, predictors
of incomplete lesion regression and subsequent need for
further treatment remain unidentified. Some of these may
relate to incomplete treatment in the office setting; how-
ever, even with complete treatment in the office or oper-
ating room, it is known that these pathologies often
recur—the recurrence rate of leukoplakia ranges from 9.5%
to 46.4% —"and that serial evaluation and repeat treat-
ment are often needed over time.”® Tobacco consumption
and laryngopharyngeal reflux disease (LPRD) have been
established etiological factors for leukoplakia, dysplasia,
and related recurrences,”’ *’ but studies provide minimal
information regarding the prevalence and management of
these conditions from preoperative through postoperative
care. Tobacco and LPRD can influence surgical and voice
quality outcomes of office-based surgery through multiple
mechanisms. Tobacco consumption exhibits similar dele-
terious effects on vocal fold healing and likely constitutes
an important factor with adverse effects on office-based
laser laryngeal surgery for vocal fold dysplasia and leuko-
plakia cases.”” Hamdan et al'’ and Zheng et al'® demon-
strated that smokers exhibited significantly lower
procedural tolerance than nonsmokers, potentially com-
promising the efficacy of surgery and treatment outcome.
From a voice quality perspective, refluxate exposure of
upper aerodigestive tract mucosa is associated with epi-
thelial injury, inflammation, significant reduction of epi-
thelial defense mechanisms, and impaired healing
processes.”’ In both operating room and office-based be-
nign vocal fold lesion procedures, postoperative voice
quality is therefore undoubtedly influenced by LPRD
management—information frequently unreported in most
studies.

Third, detail on treatment approach and technique de-
scription is lacking or absent in the reviewed studies
(Table 3). When KTP laser is being used, no study reported
the tissue interaction targeted using the KTP laser effect
Mallur Classification System."'

Moreover, the methodology for assessing postoperative
voice quality represents a significant area requiring im-
provement in future investigations. In most studies, clin-
icians evaluated vocal fold lesion regression in the
postprocedure weeks through nonblinded assessments,
while they did not use multidimensional subjective and
objective voice quality outcome measurements. Current
consensus statements and expert papers recommend using
a multidimensional approach to reliably evaluate pre-
surgical to postsurgical voice quality outcomes, including
both subjective and objective assessment modalities.'""’

The implementation of short- to long-term multi-
dimensional voice quality evaluation protocols could yield
valuable insights regarding the efficacy of office-based
leukoplakia/dysplasia surgery and its comparative perfor-
mance against operating room procedures. Among the
multidimensional voice quality assessment, practitioners
commonly assess the patient vocal habits as phonotrau-
matic habits (vocal abuse) can be contributing factors to
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vocal fold microtrauma and subsequent development of
some benign vocal fold lesions.”” Phonotraumatic beha-
viors and related risk of impaired vocal fold mucosa
healing can be addressed through preoperative and post-
operative voice and speech therapy interventions,” though
recommendations regarding such therapeutic management
represent another lacking information in the current lit-
erature.

On the other hand, the absence of controlled randomized
studies comparing office-based versus operating room proce-
dures for vocal fold leukoplakia and dysplasia surgery is a
significant methodological limitation. Demonstrating the
added value of office-based surgery despite its limitations
compared with operating room procedures remains important.
Indeed, the comparative cost profiles of both surgical settings
warrant careful consideration within the context of diminishing
governmental healthcare expenditures.

Rees et al™ estimated cost savings of approximately $5000
per case when selecting office-based settings. Similarly, Miller
and Gardner” documented a cost differential approaching
$9000 between office-based procedures and their operating
room counterparts. However, these financial advantages were
partially offset by the increased frequency requirement for of-
fice-based interventions—approximately three times more fre-
quent than operating room procedures. In patients with
recurrent respiratory papillomatosis, Filauro et al'” identified a
cost difference of 1392 euros favoring office-based manage-
ment over operating room approaches.

The heterogeneity across studies regarding inclusion
criteria, types of laser and related settings, surgical and
voice quality outcome parameters, and follow-up protocols
constitutes the primary limitation of the present review,
limiting the drawing of valid conclusion. The relatively
small sample sizes in reported case series represent an ad-
ditional methodological limitation.

CONCLUSION

Office-based laser surgery is a safe and effective treatment
for vocal fold dysplasia and leukoplakia leading to com-
plete or partial disease regression. Future investigations
should incorporate multidimensional voice quality assess-
ment protocols to evaluate longitudinal short- to long-term
voice quality outcomes and related recurrence factors.
Heterogeneity among included studies and limited re-
porting of procedural approach represent the primary
limitations of this review.
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