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TABLE 1.

In-Office Procedures for the Treatment of Benign Vocal Fold
Lesions.

. Established Treatments
A. Nonablative laser treatment for Reinke’s edema

. Optional/Considered Treatments

A. Laser therapy for the treatment of:
1. Vocal fold polyps
2. Varices
3. Vocal process granuloma

B. Intralesional steroid injection for the treatment of vocal
fold scar

C. Intralesional steroid injection for the treatment of:
1. Vocal fold polyps
2. Nodules

D. Botulinum toxin injections for refractory vocal process
granuloma

. Emerging/Experimental Treatments
A. Intralesional steroid injection for the treatment of:
1. Reinke’s edema
2. Vocal process granuloma
3. Mucus-retention cyst
B. Botulinum toxin injections for refractory vocal fold nodules
C. Angiolytic low energy laser treatment for vocal fold scar
D. Laser therapy for the treatment of mucus-retention cyst

TABLE II.

Principles of In-Office Laser Procedures for Benign Vocal Fold
Lesions.

* The general principles resemble those of in-office laser
procedures practiced for other lesions such as recurrent
respiratory papillomatosis and dysplasia.

e Topical anesthesia can be achieved by laryngeal application of
lidocaine by inhalation, laryngeal gargle during phonation, or
percutaneous injection (cricothyroid/tracheal).

e KTP, PDL, or CO, laser fiber is carried through the working
channel of a transnasal distal chip digital camera
nasolaryngoscope.

e Power setting: KTP (Aura XP, American Medical Systems, Inc.
Minnetonka, MN) generally ranges from 15 to 35 W, with a 15 to
25 ms pulse width and 2 pulses/second.®'"°° CO, (UltraPulse
DUO, Lumenis, Yokneam, Israel) generally recommended to start
with super-pulse mode, 3 to 5 W with 0.05 second
on/0.01 second off, and adj1ust settings up to 10 W depending
on lesion size and location.'®

e Postoperative voice rest should shadow the one that would be
advised following similar procedure in the OR. Three to 7 days of
complete voice rest with gradual regaining of vocal use function
is commonly advised.'%?

e Adverse events reported following in-office KTP laser treatment
include vocal fold hemorrhage, temporary dysphonia, increased
sputum, globus sensation, and cough during the first 1-2 weeks
following procedure.?® Scarring of the vocal fold is a reported
long-term complication, which can be prevented with careful
technique.

KTP = potassium titanyl phosphate laser; OR = operating room;
PDL = pulse dye laser; W = watt.
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TABLE Il

Principles of In-Office Intralesional Steroid Injection for Benign
Vocal Fold Lesions.

e Topical anesthesia can be achieved by laryngeal application of
lidocaine by inhalation, laryngeal gargle during phonation, or
percutaneous injection (cricothyroid/tracheal).

e Several approaches were described for steroid injections,
including transoral, transnasal (through the nasolaryngoscope
working channel), and transcervical (thyrohyoid, cricothyroid).

e The steroid injection is targeted at the superficial lamina propria
underling or enclosing the lesion, the commonly injected volume
is 0.1 to 0.2 mL, depending on the lesion size and location.
Injectable steroids that were reported include: dexamethasone
sodium phosphate (0.4 mg/0.1 mL),*2° triamcinolone acetonide
(4 mg/0.1 mL),?® and a 1:1 mixture of triamcinolone acetonide
and dexamethasone sodium phosphate.?” When injecting
triamcinolone, the surgeon must be aware of possible
depositions in the vocal folds.

e Postoperative voice rest of up to 3 days is often
recommended.*

e Adverse events reported include vocal fold hematoma and
atrophy. Atrophy may present with breathiness, bowing, and
decreased amplitude on stroboscopy, which generally improves
after 2 months. Lesion recurrence after intralesional vocal fold
steroid injection is commonly reported, and therefore adjuvant
voice or behavioral therapy is recommended.®” When
triamcinolone is injected, whitish depositions may be noticed
and usually resolved within 2 months.'®2%2 The long-term
effect of these whitish plaques on vocal fold vibration is unclear.
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TABLE IV.
Summary of Notable Publications on In-Office Laser Treatment for Benign Vocal Fold Lesions.
BVFL Treated
Publication Study Design Number of Procedures* RE P N V G S Technique Main Outcome Comments
Mouadeb et al. (2007)°  Retrospective CS 33 + + + 4+ PDL Mean VHI-10 score improved One of the first reports on in-office
laser treatment for BVFL

Description of procedure failure due to
intolerance and visualization
challenges

Description of airway compromise
following RE laser treatment

Koufman et al. (2007)  Retrospective CS 58 + + PDL Mass reduction demonstrated on follow-up One of the first reports of in-office
visit (G:68%, RE:100%) laser treatment for BVFL

Ivey et al. (2008 Retrospective CS 29 + PDL 72% did not require any further intervention Study on hemorrhagic/vascular
following a single laser treatment polyps.

Small polyps respond better. Large
polyps may require a second
procedure

Kim et al. (2008)"® Retrospective CS 75 + PDL 100% lesion resolution on follow-up visit
Mean GRBAS scale improved
Burns et al. (2010)* Retrospective CS 4 + o+ KTP This group is responsible for the
primary evolution of KTP utilization
in laryngology
Mallur et al. (2011)° Retrospective CS 44 + + + KTP Decrease in Lesions’ size
Sheu et al. (201 2)5 Retrospective CS 54 + + + o+ KTP Decrease in Lesions’ size Multi-institutional experience with KTP
Pitman et al. (2012)" Retrospective CS 7 + KTP Mean VHI and GRBAS scores improved
Increase in fundamental frequency
Koszewski et al. (2015)3 Retrospective CS 19 + KTP/PDL Mean VHI score improved Increase in
fundamental frequency
Young et al. (2015)" Retrospective CS 9 + KTP Mean VHI-10 score improved Increase in Improvement was most pronounced
fundamental frequency. with KTP treatment type Il
Mizuta et al. (2015)% Retrospective CC 20 + Improvement in aerodynamic and acoustic The study provides a comparison with
parameters amicroflap technique control group
No significant difference from the microflap
group
Wang et al. (2015' Retrospective CC 25 + KTP & forceps  Mean VHI-10 score improved No significant Presenting the laser-assisted
difference from the microflap group endoscopic grasping forceps
polypectomy

Provides a comparison with a
matched microflap technique
control group

Del Signore et al. Retrospective CS 185 + + + 4+ KTP/PDL Description of complications such as
(2016)* scar, atrophy, and prolonged
hyperemia
Hu et al. (2017)" Retrospective CS 17 + + o+ CO, Mean VHI-10 score improved. One of the first reports on in-office

CO;, laser treatment for BVFL

*The numbers indicate the number of procedures for BVFL and not to the total number of procedures reported by each publication.

BVFL = benign vocal fold lesions; CC = case control; CO, = carbon dioxide laser; CS = case series; G = granulomas; GRBAS = grade, roughness, breathiness, asthenia, strain scale; KTP = potassium titanyl

phosphate laser; N = nodules; P = polyps; PDL = pulse dye laser; RE = Reinke’s edema; S = scar; V = varice; VHI = Voice Handicap Index.
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BVFL Treated
Publication Study Design Number of Procedures* RE P N V G S Main Outcome Comments
Tateya et al. (2003)'® Retrospective CS 44 + Triamcinolone acetonide Remission or improvement in Mild RE
endoscopic findings (97 %) Increase
in fundamental frequency
Mortensen et al. (2006)2° Retrospective CS 33 + o+ + + Methylprednisolone 84% of the patients reported
improvement.
Hsu et al. (2009)** Prospective CS 22 + Triamcinolone acetonide Mean VHI and GRBAS scores
improved.
91% response rate by stroboscopy
Lee et al. (2011)%® Prospective CS 80 + Triamcinolone acetonide 44% complete and 49% partial
remission on follow-up visit
Woo et al. (2011)"® Prospective CS 115 + o+ o+ + Triamcinolone acetonide 385% complete and 50% partial Any response rates: RE > N > P
remission on follow-up visit Complete remission rates: N > RE or
P
Wang et al. (2013)%° Prospective CS 30 + o+ Dexamethasone 33% complete and 63% partial
remission on follow-up visit Mean
VHI-10 and GRBAS scores
improved.
Wang et al. (2013)*” cs 10 + Triamcinolone acetonide 60% complete and 40% partial The procedure was repeated monthly
remission for up to 3 courses.
Young et al. (2016)* Retrospective CS 25 + Dexamethasone Mean VHI, GRBAS, and frequency Patients completed several voice
range improved. therapy sessions between the pre-
and posttreatment assessments.
Wang et al. (2017)?7 Prospective CS 189 + o+ Mixture of triamcinolone acetonide 75% showed immediate positive This study investigated the long-term

and dexamethasone

response.
Effectiveness of ISI after 2 years was
found in 50% of the patients.

effectiveness of ISI: P > N > cysts.

#The numbers indicate the number of procedures for BVFL and not to the total number of procedures reported by each publication.
BVFL = benign vocal fold lesions; CC = case control; CO, = carbon dioxide laser; CS = case series; G = granulomas; GRBAS = grade, roughness, breathiness, asthenia, strain scale; ISI = intralesional steroid
injection; KTP = potassium titanyl phosphate laser; N = nodules; P = polyps; PDL = pulse dye laser; RE = Reinke’s edema; S = scar; V = varice; VHI = Voice Handicap Index.
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