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Unsedated Office-Based Blue Laser Therapy in Female
Patients With Reinke’s Edema: A Retrospective Review of
8 Cases

Anthony Ghanem, and Abdul Latif Hamdan, Lebanon

Summary: Objectives. To report on the outcomes of unsedated blue laser therapy in female patients with
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Reinke’s edema.
Study Design. Retrospective chart review.
Methods. A retrospective chart review of female patients undergoing unsedated office-based blue laser treat-
ment of Reinke’s edema between February 2020 and March 2022 at the Hamdan Voice and Swallowing Unit at
the American University of Beirut Medical Center in Beirut, was conducted. Patients were assessed before and
after the procedure with a follow-up interval of 3−6 weeks. Demographic data included age, history of smoking
and grade of Reinke’s edema. Voice outcome measures included the Voice Handicap Index-10 questionnaire, per-
ceptual evaluation (GRBAS scale), acoustic analysis and maximum phonation time. Vocal fold lesions were eval-
uated using indirect laryngeal endoscopy.
Results. A total of eight patients were reviewed. The mean age was 59.63 § 7.98 years. One patient was lost to
follow-up. We report on a total of 10 Reinke’s edema lesions treated with the blue laser. There was a significant
decrease in the mean VHI-10 score (14.86 § 5.84−6.71 § 7.32; P < 0.01) as well as in the means of three percep-
tual evaluation parameters (G, R, B; P < 0.05). There was also a nonstatistically significant increase in the mean
fundamental frequency and habitual pitch. Laryngeal examination showed complete regression in 50% of the
lesions, and partial regression in the remaining 50%.
Conclusions. Office-based blue laser treatment of Reinke’s edema under local anesthesia can be considered an
effective treatment modality as evidenced by improvement in post-procedure voice outcome measures.
Key Words: Vocal fold—Reinke’s edema—Blue laser—Office procedure.
INTRODUCTION
Reinke’s edema is a benign disease of the vocal folds, char-
acterized by diffuse polypoid degeneration.1 It is also
referred to as polypoid corditis/laryngitis or chronic hyper-
trophic laryngitis.2 The disease process involves plasma exu-
dation into Reinke’s space through increased subepithelial
vascularization and vessel dilation which eventually causes
increased vascular permeability through thinner endothelial
layers.3,4 The prevalence of Reinke’s edema is estimated to
be less than 1% in the general population with females being
more commonly affected than males.5 Patients can present
with unilateral or more commonly bilateral vocal fold
involvement which can be symmetric or asymmetric.6 Dys-
phonia is the most common presenting symptom, with the
severity being dependent on the size of the lesion.5,7 The
voice is characterized by a rough quality and an abnormally
low pitch due to a decrease in the rate of vocal fold vibra-
tion. Reinke’s edema has also been shown to be associated
with symptoms of airway obstruction such as dyspnea7 and
an increased likelihood of snoring and obstructive sleep
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apnea.8 Multiple risk factors have been described to be
involved in the development of Reinke’s edema, with strong
evidence pertaining to cigarette smoke, voice abuse and lar-
yngopharyngeal reflux.9

Treatment starts with vocal hygiene therapy and control-
ling risk factors such as smoking, and gastroesophageal
reflux disease. The goal of treatment is symptomatic
improvement with or without regression in the size of the
lesion.7,10 Several surgical techniques have been described
for the treatment of Reinke’s edema. Originally suspension
microlaryngoscopy with stripping of the vocal folds and
decortication resulted in several complications including
increased risk of anterior glottic web and prolonged apho-
nia.11 Courey described microflap techniques with reduction
of the gelatinous matrix, redraping of the flap and excision
of excess mucosa with a variety of instruments.12 However,
with the shift in the laryngology practice toward office-
based procedures, many authors have published their expe-
rience in treating Reinke’s edema in the unsedated patient
through different treatment modalities. Intralesional steroid
injections have been reported as viable option, as steroids
target the inflammatory process of the disease.13 Similarly,
hyaluronidase injections have been shown to degrade hya-
luronic acid which is found in abundance in the superficial
lamina propria in patients with Reinke’s edema.14 With the
advent of laser therapy, different types of lasers are also
being used to target Reinke’s edema. These include the
Pulse Dye Laser (PDL), Potassium Titanyl Phosphate
(KTP), Carbon Dioxide (CO2) and Thulium laser.
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Very few studies have reported on the use of the newly
approved blue laser (445 nm) in the laryngology practice.
The authors of this manuscript have previously described
the broad application of blue laser in patients with various
vocal fold lesions, among whom were two cases of Reinke’s
edema.15 Our aim in this pilot study is to cast more informa-
tion on office-based blue laser therapy in the management of
female patients with Reinke’s edema.
MATERIALS AND METHODS
After obtaining the Institutional Review Board (IRB)
approval, a retrospective chart review of patients diagnosed
with Reinke’s edema of the vocal folds and who underwent
unsedated office-based blue laser therapy between February
2020 andMarch 2022 at the Hamdan Voice and Swallowing
Unit at the American University of Beirut Medical Center
was conducted. A total of eight new patients were reviewed,
after having excluded two male patients with Reinke’s
edema and two female patients who were reported in a pre-
vious study by the same authors. All patients had a laryn-
geal endoscopic examination which showed evidence of
Reinke’s edema, classified according to the Yonekawa clas-
sification as follows; Type I: “Edematous swelling is limited
to the upper surface of vocal folds, the movement of the
true vocal fold is good and the patency of the glottis is ade-
quately preserved”; Type II: “ The edema extends from the
upper to the lower surface beyond the margins of the vocal
folds and thus the two margins are in contact, even during
inhalation”; Type III: “The edema is more extensive. There-
fore, during inhalation the open space is limited to part of
the posterior glottis”.16 All patients underwent a single ses-
sion of unsedated blue laser therapy in the office. Demo-
graphic data included age and smoking status (Table 1).
Procedure
The procedures were performed using a fiberoptic nasolar-
yngoscope (Pentax Medical FNL-15RP3) with a working
channel via the transnasal approach. An intramuscular
injection of glycopyrrolate (200 mg/1 mL) was administered
prior to the procedure in all patients in order to reduce pool-
ing of secretions in the larynx. With the patient fully awake
and in the upright sitting position, local nasal anesthesia
and decongestion were applied to both nasal cavities using
cotton pledgets soaked with 1% lidocaine hydrochloride
with 1:100,000 Epinephrine and 0.1% Xylometazoline
Hydrochloride. The oropharynx and hypopharynx were
TABLE 1.
Characteristics of the Study Subjects

N = 8

Age (years § SD) 59.63 § 7.98

Gender (n)

Females 8

Smoker (n) 8
anesthetized using xylocaine spray (2%). Topical anesthesia
to the larynx was achieved by dripping 2% lidocaine HCL
via the working channel of the fiberoptic endoscope and
while the patient was asked to sustain phonation to achieve
laryngeal gargle. Following that, the blue laser (TrueBlue;
A.R.C. Laser Company) glass fiber was advanced through
the working channel of the fiberoptic laryngoscope to reach
the surgical site. The laser was first used in a noncontact
mode followed by the contact mode until achieving com-
plete blanching of the lesion. The settings used for the treat-
ment of the vocal fold lesions were based on the default
setting offered by the laser machine; power of 10 Watts,
Pulse time of 40 milliseconds and Pause time of 300 millisec-
onds. All patients had a single laser session.
Outcome measures
Patients were assessed before and after the procedure with a
follow-up interval of 3−6 weeks. Subjective voice outcome
measures included the self-reported Voice Handicap Index-
10 (VHI-10) as described by Rosen et al17 and perceptual
evaluation using the GRBAS grading scale (Grade, Rough-
ness, Breathiness, Asthenia and Straining) described by Hir-
ano.18 Perceptual evaluation was performed by the senior
author of this study.

Objective outcome measures included acoustic analysis,
maximum phonation time (MPT) and laryngeal video endo-
scopic examination looking the extent of regression of the
lesions (no regression, partial regression, and complete
regression).
Acoustic analysis and maximum phonation time
measurement
Patients underwent acoustic analysis of their voice using the
VISI Pitch II Kay Elemetric program, Model 3300 (Kay
Elemetrics Corporation, Lincoln Park, NJ). The vocal sig-
nal was directly recorded into the system using a condenser
microphone placed 15 cm away from the mouth of the
patient. The average fundamental frequency (f0), jitter per-
cent, shimmer percent, noise to harmonic ratio, and voice
turbulence index (VTI) were measured by asking the patient
to sustain the vowel “a” for 2 seconds. The habitual pitch
was measured by asking the patient to count to 10 at a com-
fortable pitch and loudness. The maximum phonation time
(MPT) was calculated by asking the patients to take a deep
breath and sustain the vowel “a” for as long as they can.
Statistical method
Frequencies and means (§ standard deviation) were used to
describe categorical and continuous variables, respectively.
Continuous variables were analyzed using used paired T-
test. All analysis was conducted using Statistical Package
for the Social Sciences (SPSS) version 25 software package.
A two tailed P-value < 0.05 was considered as statistically
significant.



TABLE 2.
Grading of Reinke’s Edema Lesions Before and After Treatment With the Blue Laser (R: Right; L: Left)

Patient Disease Laterality Lesion Treated Grade Before Grade After

1 Bilateral Bilateral 1 normal

2 Bilateral Left 3 1

3 Bilateral Bilateral 2 (R); 3 (L) 1 (R); 1 (L)

4 Bilateral Right 3 1

5 Right Right 2 normal

6 Bilateral Bilateral 3 normal

7 Right Right 2 1
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Ethical considerations
This study was approved by the Institutional Ethics Com-
mittee: the Institutional Review Board at the American Uni-
versity of Beirut. Waiver of consent was obtained from
given the retrospective nature of the study.
RESULTS
Seven female patients who underwent blue laser treatment
for vocal fold Reinke’s edema were included in the analysis
after having excluded one patient who was lost for follow
up The study population mean age was 59.63 § 7.98 years.
All patients were smokers (Table 1). Five out of seven had a
diagnosis of bilateral Reinke’s edema with the remaining 2
patients having unilateral lesions. Three patients had treat-
ment of bilateral Reinke’s edema and 4 patients had treat-
ment of a unilateral disease, for a total of 10 vocal fold
Reinke’s edema lesions. (Table 2). The procedure was well
tolerated by all patients and no complications were noted.

All patients had a statistically significant improvement in
VHI-10 score which decreased from a mean of 14.86 § 5.84
to 6.71 § 7.32 (P < 0.01) after a single session of treatment
with the laser.

With regards to perceptual voice evaluation, there was a
statistically significant decrease in the means of grade,
roughness and breathiness (Figure 1).
FIGURE 1. Graph representing mean perceptual evaluation grading b
interpretation of the references to color in this figure legend, the reader is
Laryngeal endoscopic examination before and after treat-
ment showed complete resolution of Reinke’s edema in 50%
of the lesions (five out of 10) and partial regression in the
remaining 50% (Table 2) (Figure 2A and B). Objective voice
evaluation using acoustic analysis was available for six
patients and showed an increase in fundamental frequency
(f0) in all of them as evidenced by an increase in mean f0
from 121.62 § 37.39 Hz to 157.09 § 35.83 Hz (P = 0.15).
There was also a non-significant increase in habitual pitch,
and a decrease in all of jitter, shimmer, noise to harmonic
ratio and voice turbulence index (Table 3).
DISCUSSION
The use of lasers for the treatment of Reinke’s edema has
been well documented in the literature. With the shift in lar-
yngology practice toward office-based surgeries, several
authors have reported their experience in treating Reinke’s
edema with photoangiolytic lasers in an office setting. These
lasers, which include the PDL (585 nm) and KTP (532 nm)
laser, target the chromophore oxyhemoglobin1 and are
thought to address the vascular congestion seen in Reinke’s
edema.19 The improvement in polypoid degeneration is
attributed to ablation of the damaged vessels within the
superficial lamina propria.20 In 2007, Koufman et al.
reported their experience with the PDL laser in treating 10
efore and after blue laser therapy (* P < 0.01, **P < 0.05). (For
referred to the Web version of this article.)



FIGURE 2. (A and B). A1. Intraoperative laryngeal endoscopic view of a type III left Reinke’s edema. A2. Examination 6 weeks following
blue laser treatment showing type I left Reinke’s edema. (The right vocal fold edema was not addressed during this procedure). B1. Intrao-
perative laryngeal endoscopic view of a type III right Reinke’s edema. B2.Examination 6 weeks following blue laser treatment showing type
I right Reinke’s edema. (The left vocal fold edema was not addressed during this procedure). (For interpretation of the references to color in
this figure legend, the reader is referred to the Web version of this article.)

TABLE 3.
Mean § Standard Deviation of Acoustic Analysis Param-
eters and Maximum Phonation Time (MPT in seconds)
Before and After Blue Laser Treatment

Before After P-value

f0 (Hz) 121.62 § 37.39 157.09 § 35.83 0.15

HP (Hz) 140.86 § 18.74 152.91 § 31.65 0.55

Jitter (%) 2.49 § 2.21 1.50 § 0.92 0.43

Shimmer (%) 6.41 § 4.35 5.99 § 3.80 0.84

NHR 0.17 § 0.09 0.15 § 0.06 0.59

VTI 0.13 § 0.16 0.04 § 0.02 0.23

MPT (s) 9.68 § 6.36 13.18 § 4.32 0.34

Abbreviations: f0, fundamental frequency; HP, habitual pitch in hertz,

NHR, noise to harmonic ration; VTI, voice turbulence index.
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patients with Reinke’s edema and found almost complete
resolution of the lesions with dramatic improvement in
voice quality in all patients.21 Pitman et al used the KTP
laser for the treatment of Reinke’s edema in seven patients,
and found an improvement in median VHI from 37 to 26,
along with a reduction in each component of the GRBAS
scoring. There was also an increase in median fundamental
frequency, although not reaching statistical significance,
from 162 Hz to 186 Hz (P = 0.625).1 The same group also
demonstrated no acute or long-term damage to the vocal
fold epithelium on histologic comparison with the use of the
KTP laser.1 Similarly, Koszewski et al reported on the use
of photoangiolytic lasers in an office setting, performing 12
procedures using the KTP laser and 13 using the PDL. The
authors showed a statistically significant increase in
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phonatory frequency range and decrease in both percent jit-
ter and Voice Handicap Index score.19 More recently, Hu et
al described significant reduction in edema in four patients
treated with the CO2 laser in the office. The laser was used
to perform mucosal incisions to the superior-lateral surface
of the vocal fold in order to vaporize accumulated fluid and
redundant mucosa.22 In 2020, Hamdan et al reported on the
use of the Thulium laser, with a wavelength of 2,013 nm
in 12 patients with Reinke’s edema. Ten patients had
improvement in VHI-10 score with a mean decrease of
12.28 (P < 0.001), with improvement in the perceptual
GRBAS grading and mean fundamental frequency on
acoustic analysis.23

Currently, emerging studies are describing the use of
the blue laser for the treatment of benign vocal fold
lesions. With a wavelength of 445 nm, this laser combines
both photoangiolytic and cutting properties, with prelimi-
nary reports describing its success for different patholo-
gies including recurrent respiratory papillomatosis, vocal
fold polyps vascular lesions and biofilms.15,24-26 In our
previous report on the use of blue laser in an office set-
ting, two patients had a diagnosis of Reinke’s edema and
were found to have improvement in both VHI-10 and
visual analogue scale assessment of voice quality.15 The
results of this present study show similar outcomes to
what has been previously reported with different types of
lasers for treating these lesions, as evidenced by an
improvement in VHI-10, GRBAS and acoustic analysis
parameters and MPT after only one treatment session.
All our patients had polypoid corditis of varying degrees
of severity but none had any suspicious mucosal lesions
that warranted tissue biopsy. Out of the seven patients
who underwent office-based blue laser therapy, three had
treatment for bilateral Reinke’s edema while four patients
had treatment of unilateral disease. The decision to oper-
ate on one or both sides was based on the severity of the
disease as well as the patient’s tolerance. The current
series adds to the literature, looking at the use of the blue
laser for the treatment of Reinke’s edema. Patients with
grade 2 or 3 edema might require multiple procedures to
achieve complete resolution of the disease.

The main limitations of this study are the small sample
size and its retrospective nature. Nevertheless, it is a pilot
study that casts important information on the benefit of
office-based blue laser therapy in the management of
patients with Reinke’s edema, and provides potential
ground for future research in the application of this new
laser in office-based laryngology. Female patients with
androphonia secondary to polypoid corditis can be offered
blue laser therapy in an office setting as an alternative
option to phonomicrosurgery. Patient counselling in regard
to potential complications of office-based treatment and the
need for more than one session should not be discarded.
Nevertheless, a longer follow-up period is needed to estab-
lish the long-term success rate and complications of blue
laser therapy as well as to assess for the possibility of disease
recurrence.
CONCLUSION
Blue laser therapy can be used as an effective treatment
modality in patients with vocal fold Reinke’s edema in an
office setting without complications. Occasionally, patients
can be advised to undergo a second procedure to achieve
complete regression of the disease. Future research based on
larger prospective analysis with comparison of different
types of lasers in treating Reinke’s edema is needed.

The authors declare that there is no conflict of interest.
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