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SUMMARY: Objective. To investigate the surgical and voice quality outcomes of office-based laser therapy
for benign vocal fold lesions (BVFL).

Methods. Two independent investigators searched PubMed, Google Scholar, and Cochrane databases for
studies reporting surgical or voice quality outcomes of patients treated with office-based surgery for BVFL,
including cysts, pseudocysts, polyps, nodules, granulomas, scars, sulci, and varices. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were used. Primary outcomes in-
cluded lesion regression, complications, number of interventions, patient tolerance, and voice quality as-
sessments. The bias analysis was carried out with the Methodological Index for Non-Randomized Studies
(MINORSYS).

Results. Forty-one studies met the inclusion criteria, accounting for 1936 patients with BVFL. Potassium-
Titanyl-Phosphate (KTP), pulsed dye laser (PDL), and blue laser were the most frequently used lasers. Office-
based laser therapy demonstrated a cumulative complication rate of 2.4%, with vocal fold hyperemia and edema
being the most common complications. Complete lesion resolution rates ranged from 70% to 100% in most
studies, while partial regression occurred in 27% to 75% of cases. Subjective [Voice Handicap Index (VHI-10),
Grade of dysphonia, Roughness, Breathiness, Asthenia, Strain (GRBAS)] and objective voice parameters
[percent jitter, percent shimmer, noise-to-harmonic ratio (NHR), and maximum phonation time (MPT)]
commonly demonstrated pretreatment to post treatment significant improvements. Multidimensional voice
quality assessment protocols were used in a small number of studies. Substantial heterogeneity existed across
studies regarding inclusion criteria, surgical approaches, and voice quality outcome measurements. MINORS
scores demonstrated low-to-moderate methodological quality of all studies.

Conclusion. Office-based laser surgery is a safe and effective treatment for BVFL leading to complete or
partial lesion regression in most cases. Future studies need to consider multidimensional voice quality assess-

ment protocols to evaluate longitudinal voice quality outcomes.
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INTRODUCTION
Voice disorders affect approximately 1 in 5 adults in the
United States, with the highest incidence in professional
voice users, reaching up to 80%."” Benign lesions of the
vocal folds (BVFL) are among the most prevalent etiolo-
gies of dysphonia in both the general and professional voice
user populations,” with polyps, Reinke’s edema, and no-
dules being the primary BVFL in the United States and
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Europe.”* Depending on the lesion, the management of
BVFL may include voice therapy, laryngopharyngeal reflux
disease medication, surgical excision, and adjunctive
therapies such as steroid or botulinum toxin injections.””
While office-based laryngology procedures have been well-
established in the United States for two decades, this ap-
proach has gained popularity throughout the rest of the
world over the past decade, with an increasing number of
publications investigating the effectiveness, safety, and
voice quality outcomes of office-based laryngeal proce-
dures for BVFL.”° One of the most commonly performed
office-based treatment modalities for BVFL is laser
therapy. Currently, office-based laser therapy is limited for
polyps, Reinke’s edema, nodules, varices/ectasias, granu-
lomas, sulci, and scars, while most cases of cysts and
pseudocysts remain commonly operated in the operating
room.” ' The surgical outcomes of numerous studies sug-
gest that office-based laser procedures are safe for BVFL,
but, to date, there is no systematic review documenting
associated potential adverse events and complications.’
The literature is also limited to a few studies documenting
presurgery to post comprehensive voice evaluation, in-
cluding patient-reported outcome measures, perceptual and
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stroboscopic evaluations, and aerodynamic and acoustic
measurements.’ '

This systematic review aimed to investigate the surgical
and voice quality outcomes of office-based laser therapy for
BVFL, offering a comprehensive overview of the current
evidence.

MATERIALS AND METHODS
The criteria for study inclusion and exclusion were based
on the population, intervention, comparison, outcome,
timing, and setting (PICOTS) framework.” The data review
and collection were carried out by two independent in-
vestigators (M.M. and J.R.L.) according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyse
(PRISMA) checklist for systematic reviews.’

Population, inclusion, and exclusion criteria
Populations consisted of adults with a diagnosis of BVFL,
including cysts, pseudocysts, polyps, nodules, granulomas,
scars, sulci, and varices. The diagnosis was confirmed by
stroboscopy examination and/or pathological analysis.
Studies were selected for further examination if they re-
ported inclusion/exclusion criteria, patient demographics,
diagnostic criteria, potential laser parameters, surgical, or
voice quality outcomes. Studies involving pediatric popu-
lations or malignant lesions were excluded. Single case re-
ports were not included.

Outcomes

The primary outcomes consisted of surgical and voice
quality outcomes of office-based laser therapy for BVFL.
For studies using lasers, the following lasers were con-
sidered:  photoangiolytic lasers (Potassium-Titanyl-
Phosphate (KTP), Pulsed Dye Laser (PDL), and true blue
laser) and cutting lasers (Carbon Dioxide Laser (CO2),
Thulium Laser (Tm:YAG), and (Nd:YAG) laser). Surgical
outcomes included safety, tolerance of the procedure,
number of interventions, partial or total lesion regression
seen on laryngeal examination with and without strobo-
scopy, operating room revisions, and complications. The
voice quality outcomes included self-reported voice quality
questionnaires (eg, Voice Handicap Index (VHI)'"), per-
ceptual evaluations (eg, Grade of dysphonia, Roughness,
Breathiness, Asthenia, Strain (GRBAS)'' and Consensus
Auditory-Perceptual Evaluation of Voice (CAPE-V)'?),
aerodynamics measurements (eg, Maximum Phonation
Time (MPT), phonatory quotient), and acoustic measure-
ments. According to the European consensus guidelines for
voice quality assessment,'” the following acoustic para-
meters were collected: fundamental frequency F0, percent
jitter, percent shimmer, noise to noise-to-harmonic ratio
(NHR), range of intensity, and minimal/maximal intensity.
For acoustic and aerodynamic assessments, the method for
determining the outcomes was investigated (eg, assigned
patient tasks [sustained vowels, read text, and continuous
speech], types of sustained vowels, number of sustained

vowels, and part of the vowel where the acoustic para-
meters were measured).

The secondary outcomes included the study design,
number of patients, and demographics (eg, mean/median
age, gender, and body mass index).

Intervention and comparison

The investigators considered studies reporting findings of
office-based surgery for BVFL (eg, cysts, pseudocysts,
polyps, nodules, granulomas, scars, sulci, and varices), with
or without comparison with a control group (operating
room procedures).

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
procedures for BVFL. The literature search included ret-
rospective case series, uncontrolled or controlled pro-
spective studies, and case series published between January
2000 and January 2025. The studies were published in
English or French in peer-reviewed journals.

The keywords included: “blue laser,” “KTP,” “PDL,”
“Thulium Laser,” “in-office,” “office-based,” “laryngeal
lesion,” “voice,” “procedure,” “surgery,” “polyps,” “cyst,”
“pseudocyst,” “granuloma,” “nodule,” “scar,” “varice,”
and “sulcus.” 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.
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Bias analysis

The bias analysis was carried out with the Methodological
Index for Non-Randomized Studies (MINORS) tool.
MINORS is a validated tool designed for grading 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 noncomparative studies. The items were
scored 0 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
prospectively recruited patients (1), or absent (0). The
quality of endpoints was judged as high (2) when authors
reported surgical outcomes and both subjective and ob-
jective voice quality 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
complications related to procedures and the risk of
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{ Identification of studies via databases and registers
—
§
§ Records identified from PubMed, Duplicate records removed
s Cochrane, Google Scholar: —> before screening
c N= 1303 Records marked as ineligible
s
y
Records screened > Records excluded for inclusion
(n=61) criteria mismatch* (n = 6)
o
=
Reports assessed for eligibility Reports excluded for ineligible
(n =55) —”| studies* (n=14)

[

Studies included in review
(n=41)

FIGURE 1. Flowchart. *Microlaryngeal surgery under general anesthesia, systematic reviews, and meta-analysis studies. **Use of ad-
junctive treatments and treatment of benign vocal fold lesions not considered in this review.

recurrence, a follow-up period of at least 3 months was
considered as adequate. Finally, a lost-to-follow-up rate of
less than 5% was considered acceptable according to the
MINORS. The ideal MINORS score was 16 for non-
comparative studies and 24 for comparative studies.'”

RESULTS
Of the 1303 records identified, 41 studies met the inclusion
criteria (Figure 1, Tables 1 and 2). Among them, 32 were
retrospective studies, ” *° six were uncontrolled prospective
studies,”’”” and one was a controlled prospective study.”
Demographics, patient characteristics, and laser types are
summarized in Table 1. Surgical or voice outcomes were
reported for 1,936 patients with BVFL. The most fre-
quently reported BVFL was vocal fold polyps (n = 972),
Reinke’s edema (n = 241), and granulomas (n = 117).
Gender information was not reported for 658 patients. In
studies specifying gender ratio, most participants were male

(Table 1). When reported, the mean ages ranged from 41 to
61 years. The most-used laser types were the KTP (n = 16
studies), the PDL (n = 11), and the blue laser (n = 10). The
types of BVFL in studies are described in Table 3.

Surgical outcomes

Lesion regression

The most common surgical outcome was the BVFL re-
gression seen on stroboscopic examinations (Table 4).
Complete lesion resolution rates ranged from 70% to 100%
in most studies‘15—17>32.33.36—3%44“4‘).53—55 Three Studiesl3“35.45
reported complete resolution in 50% of cases. According to
studies, partial regression occurred in 27% to 75% of cases
(Table 2),!7-2332:39:39.994243.95.5% The Jowest resolution rate
was found for vocal fold polyps (16%).”” In most studies,
BVFL regression was assessed subjectively, ie, the laryngeal
examination was rated by a physician without the use of
any requiring objective analysis system. The number of
interventions and criteria used for defining partial or
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TABLE 1.

Demographics and Types of Lesions

Outcomes Number

Total number of patients 1936

Total number of BVFL 1577
Polyps (N) 972

Reinke’s edema (N) 241

Nodules (N) 4

Cysts (N) 35

Pseudocysts (N) 2

Granuloma (N) 117

Scar (N) 45

Varices (N) 83

Sulcus (N) 6

Gender

Females (N, %) 598 (30.8%)

Males (N, %) 680 (35.1%)

Unspecified (N, %) 658 (33.9%)

Mean age (years) 41-70.75

Types of Lasers

KTP (532 nm) 16

PDL (585 nm) 11

Blue laser 10

ND:YAG (1064 nm) 1

C02 2

Green laser (532 nm) 1

Thulium laser (2013 nm) 4

Abbreviations: BVFL, benign lesions of the vocal folds; n, number.

complete resolution varied across studies. Thus, Mizuta
et al observed complete polyp resolution in 15% of patients
after two procedures,” while Ivey et al reported >70%
reduction in polyp size in 38% of patients after an average
of 1.1 sessions.” Chadwick et al used the Voice-Vibratory
Assessment of Laryngeal Imaging™® demonstrating a sig-
nificant reduction in polyp size at 1 month post procedure.

Lesion recurrences

Recurrence was investigated in three studies with only
one reporting one recurrence of an excised granuloma."'
Regarding the need for surgery in an operating room after
office-based treatment, 26% of granuloma ultimately re-
quired operating room excision in the study of Koufman.”
Ivey et al showed that 40% of large polyps versus 13% of
small polyps required revision in the operating room."”

24,2741

Tolerability and complications

Tolerance was investigated in five studies, reporting high
rates of tolerance according to several evaluation
tools.' %2254 Zheng et al found that reduced tolerance
was reported in smokers, patients with posteriorly located
lesions, and in lesions involving more than 50% of the vocal
fold.” Complications are detailed in Table 5. The cumu-
lative complication rate for office-based procedures
treating BVFL—including cysts, pseudocysts, polyps,

nodules, granulomas, scar tissue, sulcus, and varices—was
2.4%. A total of 23 complications were reported across all
included studies, with the most frequent being vocal fold
hyperemia (n=7) and edema (n =5).

Stroboscopy and voice quality outcomes

Table 4 reports surgical and voice quality outcomes. The
stroboscopic evaluations, VHI-10, MPT, percent jitter, and
shimmer were the most commonly used voice quality out-
comes.

Stroboscopy evaluations

Among studies using stroboscopy as a primary outcome,
Chadwick et al used the Voice-Vibratory Assessment of
Laryngeal Imaging to describe vocal fold regularity, phase
symmetry, and mediolateral supraglottic activity, all de-
monstrating presurgery to postsurgery significant improve-
ments at 1 month post treatment.”* Wang et al reported 87%
of patients had normal or mildly reduced mucosal wave at 2
weeks postsurgery, reaching 100% at 6 weeks. Moreover,
mucosal wave improvement was observed in 25% of patients
at 2 weeks postsurgery and 38% at 6 weeks.”' Three studies
reported significant gains in mucosal wave amplitude and
vibratory movement of the vocal fold after office-based
laryngology procedures.”’"”~ Improvements in mucosal
wave function were also reported by other teams, ranging
from 81.82% to 100% (Table 4).”"-77-20

Subjective voice quality

Subjective voice assessment was primarily evaluated using
the VHI-10, which was the most frequently utilized
patient-reported outcome questionnaire across
Studies.ls 17,20,21,23,24,26,30,37,38,40,42-46,48,51-54 Perceptual
voice quality was evaluated in most studies with the
GRBAS scale‘I7,2[>26.27‘,§3.38>’»‘)43.4548.5] VHI-IO, GRBAS,
and VAS scores showed significant postoperative im-
provements. Ma et al reported a significant association
between lesion size and GRBAS outcomes. Halum
et al used a subjective voice self-assessment 10-point scale
(1 =much better voice; 10 =much worse), which showed
presurgery to postsurgery significant improvements at
24 hours and 1 week after surgery, except for the patient
with granuloma (Table 4). Similarly, Guriu et al used a
nonvalidated voice self-assessment and demonstrated a
significant improvement of perceptual voice quality after
the procedures in a follow-up period ranging from 1 to 72
months (polyps, cysts, or granuloma).

Objective measurements
The most common acoustic and aerodynamic parameters
were percent/absolute jitter, percent/absolute shimmer,
NHR, and MPT (Table 4). Several studies did not specify
the exact type ijitterll}&}‘).;l}ﬁ() or shimmer]l.383‘).-’13,51.53
measured. Percent 17,26,27,33,34,39,46,48

Jitter, percent
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TABLE 3.
Types of Lesions Across Studies
N (BVFL
References Design Patients (n) Under OB) Procedures (n) P N C PC G Sc V S RE
Hamdan et al, 2024'° Retropective 28 38 28 77 0 0 0O O O O 0 21
Hamdan et al, 2023°° Case report 3 3 3 0 02 1 0 0O 0 00O
Filauro et al, 2023'° Retrospective 52 52 NP 37 0 0 0 O O O 0 15
Hamdan et al, 2023"’ Retrospective 18 18 NP 1 0 0 0 O O O 0 O
Hamdan et al, 2025%’ Uncontrolled 45 40 NP 4 2 3 0 0 2 0 0 1
prospective
Hamdan et al, 2023"¢ Retrospective 48 37 NP %5 0 3 0 0 0O 0 0 19
Del Signore et al, 2016'° Retrospective 255 180 NP 116 0 0 O 5 31 28 0 O
Sridharan et al, 2014%° Retrospective 31 31 NP 31 00 0 O O O OO
Wang et al, 20157 Retrospective 25 25 25 25 00 0O 0O O O 0O
matched cohort
Centric et al, 2014%? Retrospective 33 15 NP 00 0 5 0 0 00O
Hamdan and Ghanem, Retrospective 11 NP 0 0 O 0O 0 O 0 2
20217
Chadwick et al, 2024** Controlled 27 27 32 27 0 0 O O O O o0O
prospective
Koufman et al, 2007°° Retrospective 151 35 58 0 00 0 2320 0 0 12
Wang et al, 2013 Uncontrolled 36 36 36 36 0 0 O O O O O
prospective
Halum and Moberly, Uncontrolled 10 2 NP 0 00 0O 1 0 1 0O
2010%° prospective
Hu et al, 2017°° Retrospective 40 14 NP 5 2 3 0 0 0 0 0 4
Hsiung et al, 2003%’ Retrospective 14 14 NP 0 00 0O O O 1400
Zheng et al, 2021%° Retrospective 56 21 NP % 0 0 0O O O O O 5
Sheu et al, 2012%° Retrospective 102 48 NP 24 0 2 0 131 0 0 8
Mouadeb et al, 2007°° Retrospective 47 21 34 7 00 0O 3 0 1 0 10
Mallur et al, 2011°" Retrospective 32 44 44 30 0 1 1 7 0 0 0 5
Zeitels et al, 2006°° Uncontrolled 39 65 40 0 00 O O 0O 390 0
prospective
Ivey et al, 2008°* Retrospective 29 29 NP 29 00 0O 0O O O OO
Kim et al, 2008** Retrospective 62 72 NP 62 0 0 0 0 0O 0 0O
Mizuta et al, 2015°* Retrospective 20 20 23 20 00 0 0 0 0 00O
Clyne et al, 2005°° Retrospective 10 10 NP 0 00 0 10 0 00O
Guréu et al, 2023°° Retrospective 315 308 328 256 0 18 O 24 0 0 0 14
Dominguez et al, 2017°” Retrospective 26 26 43 0 00 0 26 0 0 0O
Lin et al, 2018 Retrospective 97 97 NP 97 0 0 0 O O 0 00O
Ma, 2021°° Retrospective 25 25 NP 25 0 0 0 0 O 0 0O
McGarey et al, 2021%° Retrospective 6 6 6 6 00 0 0O O O 0O
Hamdan et al, 2024°* Retrospective 35 38 35 77 0 0 0 0O O 0 0 21
Gonzéalez-Herranz et al,  Retrospective 47 16 NP 7 00 0 0 O O 6 3
2023*
Hamdan et al, 2024 Retrospective 22 39 NP 0 00 0 O O O 0 39
Hamdan et al, 2022*° Retrospective 1 19 13 0 00 O O O O 0 19
Hamdan et al, 2020* Retrospective 20 21 21 21, 0 0 0 0 0 O O O
Hamdan et al, 2021°° Retrospective 3 3 3 0 03 0 0 0 0 00O
Ghanem et al, 2025%° Retrospective 7 7 7 0 00 0O O O O 0 7
Koszewski et al, 2015°°  Retrospective 19 37 25 0 00 O O O O 0 19
Pitman et al, 2012°" Uncontrolled 7 14 7 0 00 0 0 O O 0 7
prospective
Mortensen et al, 2008°  Uncontrolled 11 14 NP 0 00 0O O 11 0 00O

prospective

Abbreviations: C, cyst; G, granuloma; N, nodule; OB, office-based surgery; P, polyp; PC, pseudocyst; S, sulcus; Sc, scar; V, varix.
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(15), (17), (54): NS (53)*

(53)*(48) (17), (20) NS
1/3 cases

Worsening
Number (ref)

No Change

Number (ref)

(50)* 1/39 patients (51)

(53)*: 1/3 cases

(54), (20) for males (24)

(54) (53)* 1 2/3 cases, | 1/3 cases
(43)

(24)

1/2 (46) NS

1/3 cases

3/12 (15), (54) only for RE (21),
(43) 1(45) NS

(45), (52) NS (27)*
(51), (48), (39), (45): NS (53)*

(53)*: 1/3 cases (45) NS
(50), (20) t for females,

9/16 (15) only for P(24), (27),
(45), (46): NS (53)*

Amelioration
Number (ref)

15,17,21,24,26,27,33,38,39,43,45,46,48,51,53,54

15,17,20,21,26,27,33,38,45,48,50-54

References (ref)
15,17,45,53,54
20,24,39,45,48,50,51,53,54
43,45,53,54

24,33,50

34,46
24

Number of
Studies

15
16

measurements

MPT

Abbreviations: CAPE-V, Consensus Auditory-Perceptual Evaluation of Voice; GAD-7, Generalized Anxiety Disorder scale-7; HP, habitual pitch; MFR, mean flow rate; NHR, noise-to-harmonic ratio; PHQ-9,

Patient Health Questionnaire-9; VALI, Voice-Vibratory Assessment of Laryngeal; VTI, Voice Turbulence Index.

TABLE 4 (Continued)

Aerodynamic

Outcomes
NHR

VTI

FO

HP

MFR

S/Z ratio
Other

shimmer, 15,17,21,27,33,34,39,48,54 and NHRZ()K,\}S ShOWed Sig-
nificant postoperative improvements. MPT increased from
pretreatment to post treatment in nine
Studies. 17,21,26,33,38,39.48,51,54

Some teams assessed other objective measures such as
cepstral peak prominence, fundamental frequency range
(low/high F0), mean pitch (F0), smoothed pitch perturba-
tion quotient, smoothed amplitude perturbation quotient,
and soft phonation index.”****® Among aerodynamics, the
ratio of oral sound pressure level to subglottal pressure,
maximum airflow during voicing, mean sound pressure
level during voicing, mean peak air pressure, phonation
threshold pressure, semitone pitch range, and S/Z ratio
were used in one study.”**

Bias analysis

The MINORS scores of the included studies ranged from 3 to
10 (Table 6), indicating low-to-moderate methodological
quality. The main limitations were the retrospective design of
most studies and the absence of sample size calculation. All
studies clearly stated their research objectives. However, only
17 Studiesl7'22‘24"25‘27'29’}]‘23"37‘38'4]‘44 46,48,49,51 detailed their
inclusion and/or exclusion criteria. Comorbidities potentially
impacting surgical or vocal outcomes were inconsistently re-
ported. A history of smoking was documented in only 17
studies,' 7% 28424749513555 while vocal abuse or phono-
traumatic ~ behavior was assessed in 9  stu-
dies.'*727333940535455 T aryngopharyngeal reflux  disease
was documented in four studies' ™"/ with a prevalence
ranging from 22.2% to 100%. Three additional studies re-
ferred to reflux disease without distinguishing laryngophar-
yngeal reflux and gastroesophageal reflux diseases.'’-'**!7!->
Additionally, diagnostic clarity was scarce in some studies.
Thus, most studies did not specify whether a postoperative
histopathological examination was done to confirm the di-
agnosis. Some studies also included benign lesions located
outside the true vocal folds, such as in the supraglottic, in-
fraglottic, false vocal fold, or paraglottic regions; """ these
data were therefore excluded from the present review. It
should be noted that the number of polyps, granulomas,
Reinke’s edema, and cysts reported in this review as being
treated with office-based laser therapy is likely overestimated.
For instance, Lin et al included 68 patients who underwent
laser procedures combined with polypectomy.” Moreover, in
the study by Guriu et al, 216 out of 315 patients were treated
using flexible endoscopic techniques such as cold surgery
(forceps), diathermy excision (snare), or a combination of
both—without the use of laser.”® Therefore, these figures
should be interpreted with caution.

Due to the retrospective design, most studies lacked
prospective inclusion of consecutive patients, which im-
pacted their MINORS scores. The low mean MINORS
scores may also be attributed to insufficient reporting of
loss to follow-up and methodological bias in outcome as-
sessments. Only thirteen studies provided appropriate
endpoint assessment with both subjective and objective

: 15,17,21,24,27,33,38,39,41,43,45,48,51
voice measures. ! >0 From a
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TABLE 5.
Complications

References Complication Rate Sample Size  Laser Type Types of Complications
Chadwick et al, 2024** 0% 27 KTP -
Hamdan et al, 2024'° NP 35 TBL NP
Hamdan et al, 2023°° NP 3 TBL NP
Filauro et al, 2023'° NP 52 TBL NP
Hamdan et al, 2023"’ NP 18 TBL NP
Hamdan et al, 2025%’ NP 45 OBLS NP
Hamdan et al, 2023"¢ NP 48 TBL NP
Del Signore et al, 2016'° 4.3% 255 PDL P: hyperemia (N=3)
KTP Sc: hyperemia (N=2), atrophy (N=1)
V: hyperemia (N=2), swallowed piece of
glass (N=1)
Sridharan et al, 2014%° 0% 31 KTP -
Wang et al, 2015 NP 50 KTP NP
Centric et al, 2014%? 3% 33 PDL Anxiety attack (N=1)
Hamdan and Ghanem, 2021%° 0% 11 TBL -
Koufman et al, 2007%° 0.9% 151 PDL Vasovagal episode (N=1), VF hemorrhages
(N=2),
and PDL fiber tip broke off in the trachea
(N=1)
Wang et al, 2013 NP 36 KTP NP
Halum and Moberly, 2010*° NP 10 co2 NP
PDL
Hu et al, 2017°%° 2% 40 Cc0o2 Mild vocal fold wound stiffness (N=1)
Hsiung et al, 2003%’ 0% 14 KTP =
Zheng et al, 2021%° NP 56 KTP NP
Sheu et al, 2012%° NP 102 KTP NP
Mouadeb et al, 2007°° 0% 47 PDL -
Mallur et al, 2011°" NP 32 KTP NP
Zeitels et al, 2006°° 0% 39 PDL -
KTP
Ivey et al, 2008°2 NP 29 PDL NP
Kim et al, 2008°° 0% 62 PDL -
Mizuta et al, 2015°* NP 20 Green laser NP
(532 nm)
Clyne et al, 2005°° 0% 10 PDL -
Guréu et al, 2023*° NP 315 ND:YAG NP
Dominguez et al, 2017°’ NP 26 KTP NP
Lin et al, 2018°¢ 8% 97 KTP VF edema (N=5), vocal hematoma (N=2),
and vocal ulceration (N=1)
Ma, 2021°° NP 25 KTP NP
McGarey et al, 2021%° NP 6 KTP NP
Hamdan et al, 2024°* NP 35 TBL NP
Gonzalez-Herranz et al, 2023*" 0% 47 Blue laser -
400 and 600 nm
Hamdan et al, 2024*? NP 22 Tm: YAG and TBL NP
Hamdan et al, 2022*° NP 11 Tm:YAG NP
Hamdan et al, 2020"* NP 20 Tm:YAG NP
Hamdan and Rizk, 2021°° 0% 3 Tm:YAG =
Ghanem and Hamdan, 2025*° 0% 8 TBL -
Koszewski et al, 2015%° 0% 19 KTP and PDL -
Pitman et al, 2012°" 0% 7 KTP -
Mortensen et al, 2008°? NP 1 PDL NP

Abbreviations: CO,, carbon dioxide;

blue laser (455 nm); V, varix; VF, vocal fold; YAG, yttrium aluminum garnet.

KTP, potassium titanyl phosphate (532 nm); NP, not provided; P, polyp; PDL, pulsed dye laser (585 nm); Sc, scar; TBL, true
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methodological standpoint, most studies did not perform
blinded stroboscopic evaluations or blinded perceptual

g:) VOiCC assessments.15—2(),2323.25—4347.4‘)5(),53.54 NO study re-
52 S ported a sample size calculation, although some acknowl-
PS8|tw © o 22 edged that small sample sizes limited the generalizability of

their findings. Based on the MINORS methodological

9 _ threshold of 16 for noncomparative studies, no included

g S study reached the standard for high-quality evidence in the

?Ea_ % office-based management of BVFL.

3 t_g o o o o o o
. e DISCUSSION
°o i The indications for office-based laser therapy have been
5 3 % limited for a long time to mucosal and some selected sub-
TEflee = ® e mucosal lesions, including polyps, Reinke’s edema, no-

dules, and varices, while still being controversial for cysts

. and pseudocysts.
g - The primary findings of this review suggested adequate
Sg2o surgical outcomes, with a cumulative complication rate of
CRRE[-cn = o o« 2.4%, high patient tolerance, and adequate lesion resolution
for small and controllable mucosal and submucosal lesions.
Regarding the investigation of mucosal versus submucosal
£ BVFL outcomes, the number of studies considering office-
§ = § based laryngology procedures for submucosal BVFL re-
2 §. 8 mains low."”**° Guriu et al treated 18 cysts through office-
55% co o o o« based YAG laser procedures, reporting both adequate

postoperative lesion resolution (100%) and patient-reported
voice quality.”® Interestingly, no recurrence of excised cysts

‘3 has been reported by the authors. The surgical and patient-

25 reported voice quality outcomes were comparable across

98 > mucosal and submucosal BVFL, supporting the safety and

E %é e a e e interest of office-based laser procedures for both types of

lesions. Hu et al investigated the usefulness of office-based

g CO2 laser procedures in patients with BVFL, including

° cysts, polyps, and vocal fold nodules.”® Similarly to Guriu

% s i et al, they suggested the feasibility of operating on cysts and

Q E nodules through office-based laryngology laser procedures

§%’ - without reporting significant postoperative lesion-related

L olee o o o« é complications, tolerance issues, or voice quality disorders at

g 3.5 months post treatment.”® Del Signore et al reported

E postoperative findings of 255 patients who underwent office-

58 5 based laryngology PDL/KTP laser procedures for BVFL,

§3 e 5 including scars and varices. While the authors did not pro-

235 % vide pretreatment to post treatment data of voice quality,

£ § 8leo o o o« 2 they observed a substantially higher complication rate

- ‘_%‘3) (4.3%) compared with studies focusing on mucosal BVFL

. g only, with higher complication proportions in varices and

‘§ Bl E scars compared with polyps.'” The results of this systematic

S SElaa o o ao g review support a similar tolerance rate for mucosal and

= < % submucosal BVFL to those observed in other recent sys-

§ qﬁ o o Y S tematic reviews dedicated to office-based procedures for

8 8 = s 8% é recurrent respiratory papillomatosis’’ and leukoplakia.”

Ne) m EE 8 I E @ Importantly, consistent with previous studies conducted in

m 8lcc. £58. B8 3. |35 non-BVFL,'® patient tolerance may be associated with to-

é 5|3 <@ g g%: 0§ §% § bacco consumption,” which is related to an overall mucosal
ﬁ ;;:"j :ccgu E & g T é’ & E g & § sensory disorder.”
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Although the review supports consistent surgical outcomes
for office-based laser therapy for BVFL, the heterogeneity
across studies for the proportions of included submucosal
BVFLs, and the lack of large-cohort studies considering sub-
group analyses (mucosal versus submucosal BVFL), limits the
drawing of a valid conclusion.

The present review explored the voice quality outcomes
following office-based laser therapy for BVFL. The trends
found in this review suggest potential substantial improve-
ments of subjective and objective voice quality pretreatment
to post treatment, but the heterogeneity across studies in
terms of voice quality methodology and postoperative follow-
up limits our understanding of the recovery process and our
ability to draw valid conclusions. Indeed, only a few studies
used partial or full multidimensional voice quality outcomes,
combining validated patient-reported outcome ques-
tionnaires, perceptual, stroboscopic, aerodynamic, and
aCOUStiC evaluations.IShI7.21424.273338.3‘)441A45h48.5|452 The method
used to evaluate voice quality has a critical impact on the
outcomes.'*’°! For example, it has been demonstrated that
depending on the selection of the time interval over which the
acoustic parameters are measured (mid 1, 2, and 3 seconds
versus most stable part of the sustained vowel /a/), the po-
tential effect of the treatment may or may not be statistically
demonstrated.”” In the same vein, most studies failed to im-
plement blinded stroboscopic evaluations or blinded percep-
tual assessments of voice quality, which may influence the
judgment of postoperative voice.'***" While most studies
considered the patient perception, using VHI, VHI-10, or
CAPE-V, this single approach is limited and cannot capture
some subtle changes highlighting the biomechanical proper-
ties of the vocal folds and their related functioning.'” For this
reason, current consensus statements and expert papers re-
commend using a multidimensional approach to reliably
evaluate presurgical to postsurgical voice quality outcomes,
including subjective and objective evaluation modalities.'*"’
The implementation of short-term to long-term multi-
dimensional voice quality evaluation protocols could lead to
valuable insights regarding the efficacy of office-based laser
therapy for BVFL. Concerning stroboscopy, the rapid de-
velopment of Al-powered software analyzing the vocal fold
macro- and microscopic aspects, as well as the vibratory
process,”" could be considered as adjunctive clinical tools to
better evaluate the impact of the type of BVFL on the post-
operative outcomes.

The primary limitations of this review were the low number
of large-cohort and high-quality prospective studies, the lack of
studies assessing voice quality through a multidimensional
approach, and the limited evaluation of confounding factors,
including laryngopharyngeal reflux disease, tobacco use, and
vocal behavior. Although the findings of this review suggest
adequate postoperative surgical and voice quality outcomes,
future studies are needed to investigate the safety, usefulness,
and voice quality outcomes in patients who underwent office-
based laser therapy for BVFL. Such studies are important to
refine the indications and boundaries of office-based lar-
yngology procedures.

CONCLUSION

Office-based laser therapy appears to be a safe and well-
tolerated approach for BVFL, with high rates of complete
or partial lesion resolution and low complication rates.
Surgical and voice quality outcomes commonly improved
from pretreatment to post treatment. However, the lack of
a large cohort comparing mucosa versus submucosal
BVFL outcomes through multidimensional voice quality
evaluation limits the drawing of a valid conclusion.
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