E m Clinical and Experimental Otorhinolaryngology Vol. 14, No. 3: 362-364, August 2021

Short Communication

Check for
updates

https://doi.org/10.21053/ce0.2020.01746
pISSN 1976-8710 elSSN 2005-0720

Voice Outcomes After Laryngeal Microsurgery With
Adjunctive Steroid Injection for Reinke Edema

Jeon Yeob Jang @ - Dong Young Kim
Yoo Seob Shin

- Ga Young Lee @ - So Hyoung Park @ - Hyeran Lee @
® - Chul-Ho Kim @

Department of Otolaryngology, Ajou University Hospital, Ajou University School of Medicine, Suwon, Korea

Reinke edema (RE) is characterized by diffuse polypoid degen-
eration of the superficial layer of the lamina propria, and it com-
monly presents with edematous or polypoid vocal folds [1].
Conservative management, such as smoking cessation and voice
therapy, is initially recommended; however, it is frequently inef-
fective [2]. Various surgical procedures have been reported to
lead to partial improvements in voice quality, although the role
of surgery remains under discussion [3,4]. Interestingly, recent
studies have proposed that intralesional steroid injections may
improve phonatory outcomes and provide an alternative treat-
ment option for patients with RE [5,6]. In this study, we aimed
to evaluate the clinical outcomes after the concomitant use of
laryngeal microsurgery and a steroid injection for the treatment
of RE.

This study included 40 consecutive patients with RE who un-
derwent laryngeal microsurgery with an adjunctive steroid injec-
tion between January 2014 and September 2018 at Ajou Uni-
versity Hospital. The study was approved by the Institutional
Review Board of Ajou University Hospital, and the requirement
for written informed consent was waived due to the retrospec-
tive nature of the study.

Surgical interventions were performed under general anesthe-
sia. Surgical exposure was obtained using a suspension laryngo-
scope and operating microscope. A longitudinal mucosal incision
was made on the superior surface of the vocal fold using a CO>
laser (1 W, superpulse, continuous). A mucosal microflap was
made, and mucoid gelatinous fluid in the Reinke space was me-
ticulously evacuated using forceps or suction. Excessive mucosa
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of the vocal fold was excised using cold instruments, and the re-
maining epithelium was repositioned as a microflap over the
lamina propria. Bleeding control was maintained using a cotto-
noid soaked in 1:10,000 epinephrine saline solution. During the
surgical procedure, 0.1 to 0.3 mL of dexamethasone sodium
phosphate (5 mg/mL; Yuhan Inc., Seoul, Korea) was injected
with a 25-G injection needle into the midportion of the lamina
propria of the vocal folds to avoid a deeper injection into the
vocalis muscle. If the lesion was bilateral, steroid injections were
administered into both vocal folds.

Each patient underwent a voice evaluation and video laryn-
goscopy before surgery, 2 weeks after surgery, and 3 months af-
ter surgery. Maximal phonation time (MPT) was measured using
the Phonatory Aerodynamic System Model 6600 (KayPentax,
Lincoln Park, NJ, USA). Acoustic analysis was performed using
the Multidimensional Voice Program software package (KayPen-
tax). Perceptual voice evaluations were performed by speech-
language pathologists. The overall grade and roughness ratings
were used for analyses (O=normal, 1=slight disturbance, 2=
moderate disturbance, and 3=severe disturbance).

SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA) was used to
conduct the statistical analysis. Values are presented as the
mean tstandard deviation. Significant differences between two
groups were determined using the Wilcoxon signed-rank test. To
compare multiple groups, the Friedman test or the Wilcoxon
signed-rank test with the Bonferroni correction was used to de-
termine statistical significance. The P-values <0.05 were consid-
ered to indicate statistical significance.

The mean age of the subjects was 53.43 years. Most of the
patients were current smokers, and 40% had a history of voice
abuse (Supplementary Table 1). The clinical grade of RE was ob-
tained through the analysis of video laryngoscopy images, as
previously reported [7]. There were 13 patients with mild (clini-
cal grades 1-2) lesions and 27 patients with severe (clinical
grades 3-4) lesions (Supplementary Fig. 1A). The mean preoper-
ative clinical grade was 2.85. Evaluations of postoperative video
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laryngoscopy images showed significantly improved grades after
surgery (Fig. 1, Supplementary Fig. 1B).

Next, the degree of voice improvement was analyzed (Table 1).
Although aerodynamic analyses showed that the MPT did not
significantly increase, the acoustic analyses of jitter, shimmer,
and noise-to-harmonic ratio (NHR) showed statistically signifi-
cant improvements after surgery. In addition to the objective
voice analysis, subjective evaluations using the grade, roughness,
breathiness, asthenia, and strain (GRBAS) scale also showed sig-
nificant improvements in overall grade and roughness. To evalu-
ate changes in pitch, the fundamental frequency was measured
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(Fig. 1). The mean fundamental frequency was 129.05 Hz over-
all; 119.18 Hz in men, and 151.27 Hz in women preoperatively.
Statistically significant increases in the overall fundamental fre-
quency were found after surgery. In men, the improvements in
fundamental frequency were not statistically significant (119.18
Hz preoperatively, 137.69 Hz at 2 weeks after surgery, 136.09
Hz at 3 months after surgery; P=0.085). In women, the im-
provements in fundamental frequency were statistically signifi-
cant (151.57 Hz preoperatively, 197.31 Hz at 2 weeks after sur-
gery, 188.53 Hz at 3 months after surgery; P=0.018). However,
a further analysis of the other voice parameters, including MPT,
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Fig. 1. Comparisons of clinical grade and fundamental frequency before and after surgery. (A, B) Videolaryngoscopic findings and quantifica-
tions of clinical grade before and after surgery. (C-E) Comparisons of fundamental frequency. Preop, preoperative; Postop, postoperative.

*P<0.05 vs. preoperative status.

Table 1. Comparisons of preoperative and postoperative voice characteristics in patients with Reinke edema

Phonatory result Preoperative Postoperative 2 wk  Postoperative 3 mo P-value? P-value® P-value®
Aerodynamic
MPT (sec) 11.33+£5.27 13.22+5.42 16.58+9.59 0.108 0.060 0.018
Acoustic
Jitter (%) 3.29+2.39 1.87+1.86 1.90+2.43 0.007 0.012 0.016
Shimmer (%) 10.26+5.22 6.38+4.98 6.40+3.92 <0.001 <0.001 <0.001
NHR 0.26£0.18 0.17£0.10 0.17+0.12 <0.001 0.006 <0.001
GRBAS scale
Overall grade 2.38+£0.68 1.27+£0.80 1.20+0.83 <0.001 <0.001 <0.001
Roughness 1.89£0.99 0.49+0.87 0.66+0.92 <0.001 <0.001 <0.001

Values are presented as mean +standard deviation.

MPT, maximal phonation time; NHR, noise-to-harmonic ratio; GRBAS, grade, roughness, breathiness, asthenia, and strain.
AComparisons among the three groups, Friedman test. ®Comparisons between preoperative and postoperative (2 weeks) characteristics, Wilcoxon
signed-rank test with the Bonferroni correction. ®Comparisons between preoperative and postoperative (3 months) characteristics, Wilcoxon signed-rank

test with the Bonferroni correction.
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jitter, shimmer, and NHR, showed more prominent improve-
ments in men than in women (Supplementary Table 2). Al-
though it is difficult to draw firm conclusions due to the small
number of subjects, the possibility of differential treatment out-
comes according to sex may be further investigated in the future
with multi-institutional studies.

The degree of voice improvement was evaluated separately in
each subgroup of patients based on the clinical grade of RE
(Supplementary Table 3). In patients with grades 1-2, MPT and
jitter did not improve significantly, while other parameters, in-
cluding shimmer, NHR, and GRBAS score, did show improve-
ments. In patients with grades 34, all of the analyzed voice pa-
rameters showed statistically significant improvements after sur-
gery. Intralesional steroid injections have emerged as an alterna-
tive treatment for benign vocal fold lesions, including RE [8].
Based on the hypothesis that benign vocal fold lesions are relat-
ed to abnormal inflammatory processes, local steroid injections
are expected to disrupt the pathophysiology of these lesions and
have been reported to show promising results in selected pa-
tients [9]. However, the recurrence rate is relatively high, indicat-
ing the limited efficacy of intralesional steroid injections when
used alone for RE [6].

Adjunctive steroid injections after laryngeal microsurgery
have recently been reported to be safe and associated with im-
proved voice quality in patients with benign vocal fold lesions
[10]. In that study, adjunctive steroid injections were associated
with a 0.3-fold lower risk of persistent dysphonia after surgery;
however, patients with RE were not enrolled as the study sub-
jects [10]. Since excessive fibrosis and scarring of the vocal folds
after surgery may hamper mucosal vibration, the use of steroid
injections is reasonable to reduce fibrosis of the vocal folds.

One potential issue associated with steroid injections is de-
layed wound healing, as steroids have anti-inflammatory effects.
However, no surgery-related complications were observed in the
present study. Video laryngoscopy revealed no significant surgi-
cal defects on the vocal folds. Thus, injection of 0.1-0.3 mL of
dexamethasone during RE surgery might be safe and feasible. In
conclusion, our results suggest that conservative surgery with an
adjunctive steroid injection is feasible and might be considered
as a useful treatment option to restore voice quality and pitch in
patients with RE. However, this was a single-arm study without
a comparative group, which limits the conclusions. Future pro-
spective randomized trials are needed to confirm the efficacy of
adjunctive steroid injections.
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