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Summary: Objective. To report the outcome of unsedated office based Thulium laser therapy for Reinke’s
edema.

Materials and Methods. A retrospective chart review of patients operated between March 2017 and Novem-
ber 2018 was conducted. Twelve patients were included, two of whom had two procedures performed. Demo-
graphic data included age, gender, smoking status, and grade of Reinke’s edema. Outcome measures included
Voice Handicap Index-10 (VHI), perceptual evaluation, extent of disease regression, acoustic analysis, and maxi-
mal phonation time.

Results. Twelve patients were enrolled in this study, one of whom was lost for follow-up. There were eight females
and three males. The mean age was 51.27 £ 9.12 years. Endoscopic evaluation 6—12 weeks after surgery revealed
complete and partial regression of disease in three and eight patients, respectively. There was a significant improve-
ment in the mean score of VHI-10 (15.00 £ 9.45 vs 3.07 + 3.81) and the mean score of GRABS parameters follow-
ing surgery (P < 0.05). The mean habitual pitch increased from 125.11 4+ 28.48 Hz to 155.86 + 55.14 Hz
(P = 0.070). There was improvement in the mean jitter and shimmer but none reached a statistical significance.
There was no significant change in the mean Maximum phonation time (MPT) scores before and after surgery.
Conclusion. Unsedated office-based Thulium laser therapy can be considered as an alternative therapy to

patients with Reinke’s edema who are not willing to undergo conventional microlaryngeal surgery.
Key Words: Thulium laser—Office-based procedure—Acoustic analysis—Reinke's edema—VHI-GRBAS.

INTRODUCTION

Reinke’s edema is a benign disease of the vocal folds. It is an
inflammatory disorder characterized by edema, vascular
congestion and accumulation of fluid in the superficial layer
of the lamina propria.'” The main histopathologic features
include epithelial thickening, hyperkeratosis, basement
membrane thickening, vessel proliferation, submucosal
edematous lakes, and inflammatory infiltrates.” The preva-
lence of Reinke’s edema is less than 1% in the general popu-
lation, with women being more affected than men.’*
Multiple risk factors have been identified, most important
of which are cigarette smoking, laryngopharyngeal reflux
disease, and phonotrauma.’ ® Patients typically present
with dysphonia that is characterized by an abnormally low
pitch speaking voice, roughness, and vocal fatigue.”* Other
reported symptoms include dyspnea, shortness of breath,
and snoring.”*!*'" On laryngeal examination, Reinke’s
edema is characterized by the presence of unilateral or bilat-
eral edematous changes and/or polypoid mass occupying
part or the whole length of the membranous vocal fold. The
altered viscoelastic properties of the superficial layer of the
lamina propria allow for a range of abnormal stroboscopic
findings, most common of which are asymmetry, an increase
in mucosal waves, and increased amplitude.”
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Several therapeutic modalities have been described in
patients with Reinke’s edema. Behavioral modification with
cessation of smoking, control of laryngopharyngeal reflux
disease, and voice therapy are some of the conservative
measures adopted at the start of treatment.”'” Unsatisfied
patients are invariably offered surgical intervention. Con-
ventional surgery consists of suspension microlaryngoscopy
and the devise of a microflap that allows reduction of the
gelatinous matrix while preserving most of the overlying
mucosa.'? The surgery can be performed using either cold
knife or laser, in addition to the use of suction and/or a
microdebrider.'*”'® With the advent of technology and
improved instrumentation, a large spectrum of office-based
laryngeal procedures are now offered to the patient as alter-
native therapeutic options. These include intralesional ste-
roid injection, intralesional hyaluronidase injection, and
laser therapy.'"*'® Steroid injection targets the inflammatory
component of Reinke’s edema, whereas hayluronidase
injection allows proteolytic degrading of the excess hyalur-
onic acid.'”*" Unsedated office-based laser therapy using
different types of laser remain the most popular among
these three options. The lasers most commonly used are the
photoangiolytic lasers, with carbon dioxide laser being used
to a lesser extent.’

There is scarcity of reports on the application of
thulium laser in the management of exudative lesions of
the vocal folds, including Reinke ‘s edema.”’*** Thulium
laser is a diode pumped solid state laser with a wave-
length of 2,013 nm and a depth of penetration not exceed-
ing 0.2 mm.” The authors of this manuscript report
their experience with the application of thulium laser
in the treatment of Reinke’s edema in an office-based
setting.
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MATERIALS AND METHODS

After obtaining the Institutional Review Board approval, a
retrospective chart review of patients diagnosed with Rein-
ke’s edema and who underwent unsedated office-based Thu-
lium laser treatment between March 2017 and November
2018 was conducted at the American University of Beirut
Medical Center. A total of 12 patients were initially
included in this study, 1 of whom was lost for follow-up.
Only 11 patients were evaluated pre and postsurgery. A
total number of 13 procedures were performed given that 2
patients had undergone 2 procedures. The procedures were
performed using a fiberoptic endoscope with a working
channel (Ref 11001UDI1 by Karl Storz) via a transnasal or
transoral approach. Demographic data included age, gen-
der, smoking status, and grade of Reinke’s edema based on
the Yonekawa grading classification of Reinke’s edema;
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 adequately preserved”;
Type 1I: “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.” Therefore, during inha-
lation the open space is limited to part of the posterior glot-
tis.”** See Figure 1.

Subjective voice outcome measures included Voice Hand-
icap Index-10 (VHI) and perceptual evaluation using the
Grade, Roughness, Breathiness, Asthenia, Strain (GRBAS)
grading system. Objective outcome measures included
extent of regression of the disease as seen on endoscopic
examination, acoustic analysis including habitual pitch, jit-
ter, shimmer, in addition to aerodynamic measurements
including maximal phonation time.

Statistical method

Descriptive statistics were used to compute the means and
the standard deviation of the continuous variables and the
frequencies of the categorical variables. Paired 7 test was
used to compare means. All analyses were conducted using
Statistical Package for the Social Sciences (SPSS) version 24
software package. A two-tailed P value < 0.05 was consid-
ered as statistically significant.

FIGURE 1. Flexible laryngoscopy showing a case of Reinke’s
edema (grade 3).

Surgical technique

With the patient fully awake and in the upright sitting posi-
tion, the oropharynx and hypopharynx were sprayed with
xylocaine spray (2%) and both nasal cavities were packed
with sponges soaked with 1% lidocaine HCL with 1:100,000
Epinephrine and 0.1% Xylometazoline Hydrochloride-solu-
tion. Topical anesthesia to the larynx was administered by
dripping 2% lidocaine HCL through the working channel of
the fiberoptic endoscope (Ref 11001UD1 by Karl Storz)
while the patient is asked to phonate After having insured
complete anesthesia of the laryngeal mucosa, a 0.55 mm
thulium laser glass laser fiber was advanced through the
aforementioned working channel until the tip of the fiber
was visualized. The laser beam was then applied in the non-
contact mode to the Reinke’s edema in pulsed mode, power
range 3.5—4.5 W, duration 70—300 ms, repetition 2—4 Hz,
and aiming beam 65%. In patients with grade II or III
edema, the laser glass fiber was used in a contact mode and
probed submucosally within the substance of the Reinke’s
edema. The rationale behind the probing is to reduce the
damage to the epithelial lining while delivering thermal
energy to the submucosal substance. The procedure was
considered complete after the entire lesion has blanched.
See Figure 2. Following the procedure, patients were
instructed to remain nothing per os and resume oral intake
only 1 hour after the procedure in order to avoid risk of
aspiration.

RESULTS

Demograhic results

The total number of patients included in this study was 11,
with 8 females and 3 males. The mean age of the patients
was 51.27 £ 9.12 years. All patients were smokers. Seven
out of the 11 patients had grade 3 Rienke ‘s edema. The dis-
ease was bilateral in 8 patients and unilateral in 3 patients;
Table 1.

Extent of disease regression on fiberoptic
nasopharyngeal endoscopy (n =11)

A total of 13 procedures were performed. None of the pro-
cedures was aborted or terminated. Two patients had two
procedures performed within an interval of 6 weeks. Endo-
scopic evaluation preoperatively using indirect laryngos-
copy revealed grade 3 Reinke’s edema in 7 out of the 11
patients. Following surgery, there was complete regression

FIGURE 2. Flexible laryngoscopy showing the tip of the fiber-
glass laser during the procedure.
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TABLE 1.
Demographic Data

N =11 Age Gender Smoking Status
1 46 F Yes
2 61 M Yes
3 53 F Yes
4 40 F Yes
5 41 M Yes
6 52 F Yes
7 67 F Yes
8 38 M Yes
9 56 F Yes
10 55 F Yes
11 b5 F Yes
Mean =SD 51.27 +£9.12

of the disease in three patients and partial regression in the
remaining eight patients; Table 2. See Figure 3.

Voice-Handicap Index and perceptual evaluation
before and after treatment (n = 11)

Ten out of the 11 patients had improvement in the VHI-10
score. There was a significant difference in the mean score
before and after treatment (15.00 & 9.45 before treatment
vs 3.07 & 3.81 after treatment, P < 0.001). There was also a
statistically significant improvement in the GRABS scores
(P < 0.05) except for asthenia grading which did not reach
statistical significance; Table 3.

Acoustic and aerodynamic variables before and after

treatment (n = 10)

With regard to acoustic analysis, the mean habitual pitch
(HP) increased from 125.10 Hz £ 28.48 to 155. 85 Hz £
55.14 (P = 0.070). There was also improvement in the mean

TABLE 2.
Laryngeal Exam Grading of Reinke’s Edema Before and
After Treatment

Before After After 2nd
N =11 Treatment Treatment treatment
1 3 2
2 1 Normal
3 2 1
4 3 Normal
5 3 2
6 2 1
7 3 1 Normal
8 3 1 1
9 3 2
10 3 1
11 2 1
Pvalue 0.0001

(b)
FIGURE 3. . Flexible laryngoscopy showing partial regression
Reinke’ edema on the left side, with blanching of the lesion on the
right side, 3 weeks following surgery (a). Flexible laryngoscopy
showing partial regression of the lesion on the right side
and almost complete regression on the left side, 6 weeks following
surgery.

jitter (2.51 £ 1.76 vs 2.28 £ 1.11) and mean shimmer (8.46 +
8.64 vs 596 £+ 4.27) however not reaching statistical

TABLE 3.
VHI Score Pre- and Postlaser Therapy With Extent of
Regression of Disease

VHI Post 2nd

VHI Pre VHI Post Visit

17
9
27
29
9
23
16
23
4
10 9
11 23
Mean =SD 15.00 9.45 3.07 & 3.81
Pvalue 0.001

Note: Evaluation of 11 patients; 2 of whom were evaluated twice before
and following each of the procedures. Kindly note that same statistical
significant difference was present if these two patients were only evalu-
ated prior to their first visit and following their last visit.
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TABLE 4.

Acoustic Analysis of Patients With Reinke’s Edema Before and After Thulium Laser Therapy (Number of Patients = 10)
Number of

Assesments =11 HP Pre HP Post Jitter Pre  Jitter Post Shim Pre Shim Post MPTPre MPT Post
1 141.04 129.23 2.25 1.89 2.93 4.33 8.59 7.76

2 89.68 113.87 1.63 1.65 5.67 6.20 17.48 18.95

3 173.7 250.27 3.70 1.13 8.69 3.41 4.61 4.96

4 152.9 188.25 6.27 3.63 10.42 4.72 5.73 7.03

5 78.53 88.66 0.90 3.92 1.13 6.87 10.63 4.80

6 128.57 124.27 1.37 2.05 2.97 4.15

7 127.37 177.61 4.90 3.87 32.63 18.28 7.08 3.15

8 142.79 150.19 2.13 0.84 7.96 2.84 3.71 4.80

9 94.75 251.36 0.53 2.89 4.16 6.02 6.08 8.563
10 118.79 132.88 2.55 1.77 11.34 5.15 3.80 5.40

11 128.09 107.84 1.42 1.54 5.22 3.61 4.60 7.93
Mean & SD 125.11 £ 28.48 155.86 =55.14 2.51 £ 1.76 2.28 +1.11 8.46 +8.64 5.96+-4.27 7.224+4.21 7.334+-4.33
Pvalue 0.070 0.671 0.164 0.914

Note: Evaluation of 10 patients; 1 of whom was evaluated twice before and following each of the procedures. Kindly note that same statistical significant dif-
ference was present if this patient was only evaluated prior to their first visit and following their last visit.

significance. There was also no significant change in the mean
Maximum phonation time (MPT) scores before and after the
procedures (7.22 £ 4.21 vs 7.33 £ 4.43, P = 0.91); Table 3.

DISCUSSION
Unsedated office-based laser surgery has recently gained
popularity in the treatment of many exudative lesions of the
lamina propria, among which is Reinke’s edema. Photoan-
giolytic lasers, namely potassium titanyl phosphate with a
wavelength of 532 nm, and pulsed die laser with a wave-
length of 585 nm, are among the most commonly used lasers
in an office-setting. The fiberoptic mode of delivery of these
lasers and their affinity to oxyhemoglobin, allow selective
photocoagulation of the lesions’microvasculature without
damage to the surrounding tissues and/or overlying
mucosa.”” The application of photoangiolytic lasers in the
treatment of Reinke’s edema has proved marked enhance-
ment in voice quality with regression in the size of the lesion
by many authors.”-*° Koszewski et al reported a significant
increase in maximum fundamental frequency (290 Hz to
482 Hz, P value less than 0.001), and a significant decrease
in all VHI components in a group of 19 patients with Rein-
ke’s edema who had undergone office-based treatment using
photoangiolytic lasers. However, there was no significant
change in the minimum fundamental frequency or in any of
the aerodynamic measures.' Pitman et al reported the sub-
jective and objective voice outcome of potassium titanyl
phosphate office-based laser treatment in seven patients
with Reinke’s edema. The authors described a decrease in
VHI score, an increase in median fundamental frequency by
24 Hz, and a trend towards improvement in maximum pho-
nation time. Histologic examination performed on one
patient revealed changes in the vascularity of the vocal fold
with an intact vocal fold mucosal cover.”’ Mouadeb et al in
their study on 10 patients with Reinke’s edema, reported

improvement in the mean VHI-10 score from 21 to 14
within a follow up period of 18 months. It is worth noting
that 11% of treatment sessions, which included 2 patients
with Reinke’s edema, required termination. The main rea-
sons were inability to achieve the desired anesthesia, poor
visualization, and/or edema.”” Less commonly used laser in
the management of Reinke’s edema is the CO2 laser. This
latter has a characteristic wavelength of 10,600 nm with
great affinity to water. When used in a noncontact mode, it
allows vaporization of the water content within the superfi-
cial layer of the lamina propria in Reinke’s edema.”” Hu et
al reported improvement in jitter and noise to harmonic
ratio following CO?2 laser treatment of patients with benign
lesions of the vocal folds. The authors advocated the appli-
cability of CO2 laser in patients with different vocal fold
pathologies, including those with Reinke’s edema, but not
those with bulky lesions and/or subglottic extension.”®

The literature is scarce on the use of Thulium laser in the
treatment of benign vocal fold lesions. Zeitels et al reported
on the use of Thulium laser in patients with papillomatosis,
vocal fold edema, supraglottic lesions, and granuloma.”’ A
year later, Koufman et al reported their experience with the
Thulium laser in patients with laryngeal granuloma, amy-
loidosis, respiratory papillomatosis, and three cases of vocal
fold lesions.”” Both reports referred to the superior cutting
and hemostatic properties of the Thulium laser, and hence
the reduced risk of bleeding. Thulium laser was shown to be
a safe laser that can be used interchangeably with other
types of laser for the treatment of vocal fold pathologies.”
No previous study has examined the use of Thulium laser in
the management of Reinke’s edema. The results of this
investigation are in agreement with those reported using
photoangiolytic lasers. There was a significant decrease in
VHI-10 score in 10 out 11 participants, and a drop in the
mean value by 11.93 following surgery. There was also a sig-
nificant improvement in all the GRBAS scores except for
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asthenia, commensurate with the regression in the size of the
Reinke’s edema in all subjects (three complete regression,
and seven incomplete regression). Acoustically, there was a
marked increase in habitual pitch by close to 30 Hz, how-
ever with no significant improvement in the perturbation
parameters, nor in the maximum phonation time. There
was also nonsignificant differences in acoustic and aerody-
namic measures could be explained by the relatively small
sample size of this study.

The results of this investigation are in keeping with the
previous report by the same authors on the application of
Thulium laser for treatment of vocal fold polyps,”” suggest-
ing a wider application of this laser in the management of
exudative lesions of the vocal folds in an office-setting. The
regression in the size of Reinke’s edema and the increase in
habitual pitch is probably due to excessive heating with
resultant vascular damage and remodeling of the extracellu-
lar matrix.”"*' This remains hypothetical given the lack of
any histologic evaluation in this study. Inadvertent vocal
fold stiffening may also partially explain the increase in the
mean fundamental frequency, primarily attributed to the
decrease in vocal fold mass. As the vocal fold cover has a
high water content, epithelial injury is hard to avoid particu-
larly when the laser is used in the contact mode. The
decrease in the VHI-10 score, the improvement in the per-
ceptual evaluation, and the decrease in the perturbation
parameters on the other hand argue against this supposi-
tion. Despite the aforementioned improvements in the per-
ceptual and self-reported measures, it is important to note
that the authors of this manuscript do not advocate thulium
laser as the laser of choice in the management of hemor-
rhagic lesions of the vocal folds. As noted in the introduc-
tion, Thulium laser is a diode laser with affinity for water
and not oxyhemoglobin.

There are two limitations to this study. The first one being
the relatively small number of patients enrolled, and the sec-
ond one is the short period of follow-up postsurgery. Some
patients have presented only within 3 weeks following sur-
gery and were lost for follow-up.

CONCLUSION

Based on this study, office-based Thulium laser can be
offered as an alternative treatment for patients with Rein-
ke’s edema who are not willing to undergo conventional sus-
pension microlaryngoscopy and excision. Though it is not
the laser of choice, when readily available in the medical
facility of the practicing physician, it can be used in an
office-setting in patients averting general anesthesia. Further
research is needed with a larger number of patients and
long-term follow-up in order to better assess the efficacy of
this treatment modality.
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