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Objectives. Laryngomicrosurgery (LMS) is used to manage most vocal fold lesions. However, the functional voice outcome
of the LMS might be diverse due to the influence of various factors. We intend to evaluate the incidence and etiologic
factors of persistent dysphonia after LMS for benign vocal fold disease (BVFD).
Methods. We performed a retrospective review of 755 patients who underwent LMS for BVFD. We analyzed the clinical
characteristics, preoperative and postoperative two months voice studies. Postsurgical dysphonia was defined as grade
1 or above in GRBAS (grade, roughness, breathiness, asthenia, and strain) scale. Thirty nine patients (5.2%; 25 males
and 14 females; average, 42.9 years; range, 21 to 70 years) were diagnosed with postsurgical dysphonia.
Results. There was no correlation between the diagnosis, coexistence with laryngopharyngeal reflux disease, habit of smoking, or occupational voice abuse and voice outcome. The patients with a worse preoperative acoustic parameter had a
worse voice outcome. Stroboscopic findings showed excessive scarring or bowing in 21 cases, presence of lesion remnant in eight cases, prolonged laryngeal edema in five and no abnormal findings in three.
Conclusion. Great care should be taken in patients with worse preoperative jitter. With a few exceptions, postoperative dysphonia can be avoided by the use of an appropriate surgical technique.
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INTRODUCTION

might be needed [4]. LMS is used to manage most cases of BVFD
for the restoration of voice quality or diagnosis of the disease.
LMS aims to improve the vibratory characteristics of the layered
microvascular structure of vocal fold [5-7].
A patient who has persistent or recurrent dysphonia after
LMS presents therapeutic challenges to the clinician, because
the functional voice outcome of LMS might be diverse due to
the influence of various factors. For example, in case of laryngopharyngeal reflux disease (LPRD), acid and pepsin give rise to
the inflammation of laryngeal mucosa, which can render the,
vocal folds susceptible to phonotrauma [8]. In addition, smoking, alcohol consumption, or coexistence of pulmonary disease
also has been reported to influence the functional outcome of
LMS [1,9,10]. However, there have been only a few studies
about the incidence or etiologic factors of persistent dysphonia
after the treatment of BVFD. Therefore, we aimed to evaluate
the incidence and etiologic factors of persistent dysphonia after
LMS for benign vocal fold lesions.

Benign vocal fold disease (BVFD), such as vocal polyp, vocal
nodule, intracordal cyst or Reinke’s edema is one of the most
common causes which deteriorate the voice [1]. These laryngeal
mucosal diseases are known to be caused by voice abuse; socalled ‘phonotrauma’. Repeated collision forces and shear stress
lead to microvascular injury and trauma to the epithelial basement zone [2,3]. Treatment of BVFD includes medical therapy,
voice therapy by speech language pathologists or surgical therapy
by otolaryngologists [1]. In patients whose voice has not improved by medical or voice therapy, laryngomicrosurgery (LMS)
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MATERIALS AND METHODS
Patients
The charts of 1,088 patients who underwent LMS at Ajou University Hospital from March 2003 to April 2011 were retrospectively reviewed. A single operating surgeon (CHK) performed
the LMS with a standardized microflap technique mainly with
cold instruments. Each patient was set in supine the position under general anesthesia with the neck flexed and head extended.
The largest laryngoscope possible was used. In vocal polyp or
nodule, mucosal incision was made at the junction of the lesion
and the superior surface of the vocal cord, and then the lesion
was carefully dissected and removed. The microflap was redraped over the operative site. In the case of an intracordal cyst,
the mucosal incision was made alongside the cyst which under
the vocal fold mucosa and the cyst was carefully dissected with
a cotton ball and cup forceps. Every effort was made to remove
the cyst intact and the overlying mucosa was preserved as much
as possible and draped over the area where the cyst was removed. In Reinke’s edema, the mucosal incision was made on
the lesion with CO2 laser or sickle knife and swollen Reinke’s
layer was sucked out. The redundant mucosa was resected with
microscissors and the mucosal flap was re-draped. Depending
on the 2-month postoperative voice analysis results, postoperative voice therapy was added as needed.
We excluded patients who underwent LMS due to malignant
lesion, and who had prior history of LMS, other head and neck
surgery or irradiation. Of these patients, 755 patients whose preoperative and 2-month postoperative voice analyses were completed were included. The mean age of the patients was 45.9
years (range, 18 to 70 years) and the diagnosis of the patients is
described in Table 1. The patients were identified as having coexistent LPRD if they had ever been diagnosed with LPRD or
prescribed a proton pump inhibitor. The habit of smoking or occupational voice abuse such as teachers, sales persons, or singers
was also reviewed.

phologically with videostroboscopy (model 9200c, KayPENTAX). Patients were instructed to read a paragraph, which is used
for voice analysis in Korea, at a comfortable loudness level and
rate. A GRBAS score was given at the end of the evaluation session by one experienced speech pathologist and one otolaryngologist with the consensus on its score. The voice was scored using the five GRBAS parameters. As described by Hirano, the “G”
represents grade or overall quality, “R” for roughness, “B” for
breathiness, “A” for asthenia, and “S” for strain. Each parameter
is rated on a 4-point scale: 0 means that there is no deficit in this
parameter, 1 is for a mild deficit, 2 for a moderate deficit, and 3
for a severe deficit. Patients were instructed to pronounce the
vowel “a” at a comfortable loudness level and a constant pitch
for at least 3 seconds Each vowel pronunciation was recorded
with a constant mouth to-microphone (SM48, Shure, Niles, IL,
USA) distance of 5 cm using Computerized Speech Lab (model
4500, KayPENTAX). All digital recordings were made in a quiet
room. On stroboscopy, the same speech pathologist and an otolaryngologist examined and categorized the dysphonia patients
into four groups: 1) excessive scarring or bowing, 2) presence of
lesion remnant, 3) prolonged laryngeal edema, or 4) no abnormal finding.

Voice outcome comparision
Persistent dysphonia after LMS was defined as grade 1 or above
according to the GRBAS scale rated by one professional speech
therapist and one otolaryngologist. We compared the clinical parameters and voice outcome between the postoperative dysphonia and normophonia group.

Stastistical analysis
Comparisons were performed with the paired t-test, Fisher’s exact test, and multivariate logistic regression analysis. Statistical
significance was defined as P<0.05.

RESULTS

Voice analysis
Preoperative and postoperative voice was analyzed perceptually
with the GRBAS (grade, roughness, breathiness, asthenia, and
strain) scale, acoustically using the multi-dimensional voice program (MDVP; KayPENTAX, Lincoln Park, NJ, USA), and morTable 1. The diagnosis of the patients
Disease

Patient (%)

Dysphonia patient (%)

P-value*

Vocal polyp
Vocal nodule
Reinke’s edema
Intracordal cyst
Other
Total

425 (59.3)
146 (20.8)
49 (6.6)
40 (5.6)
56 (7.8)
716 (100)

17 (43.6)
9 (23.1)
6 (15.4)
1 (2.6)
6 (23.1)
39 (100)

0.582
0.542
0.056
0.716

*Fisher’s exact test.
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Of the 755 enrolled patients, 39 patients (5.2%) were classified
into the persistent dysphonia group and the rest were classified
into the normophonia group. Twenty-five patients were male
and 14 were female, and the mean age was 42.9 years (range,
21 to 70 years). The age and gender distribution of the dysphonia group were not different from those of the normophonia
group (Table 2).
Regarding the original disease, there was no correlation between the diagnosis and voice outcome (Table 1). Patients with
Reinke’s edema showed a tendency of worse outcome, but it
was not statistically significant (P =0.056). Co-existence of
LPRD, habit of smoking or occupational voice abuse was not
correlated with the worse voice outcome (Table 2).
Preoperative GRBAS scales did not show a significant differ-
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Table 2. Clinical parameters of the patients
Variable
Age (year),
mean±SD
Gender (M:F)
Smoking
LPRD
Voice abuse

Table 4. The changes of auditory perceptual assessment and acoustic parameters after laryngomicrosurgery

Normophonia Dysphonia
patient (%) patient (%)
(n=716)
(n=39)

Odds ratio
(95% CI)

P-value*

46.3±13.6

42.9±12.7 0.983 (0.958-1.008)

0.177

497:219
356 (49.5)
104 (14.5)
132 (18.4)

25:14
21 (53.8)
6 (15.4)
11 (28.2)

0.369
0.259
0.923
0.141

1.492 (0.624-3.570)
0.623 (0.273-1.418)
0.957 (0.388-2.361)
0.579 (0.280-1.198)

*Multivariate logistic regression analysis.
CI, confidence interval; LPR, laryngopharyngeal reflux disease.

Table 3. Preoperative auditory perceptual assessment and acoustic
analysis
Variable

Dysphonia

GRBAS score (total)
5.91±0.83
Grade
2.44±0.50
Fundermental frequency 156.88±43.48
Jitter (%)
4.08±4.17
Shimmer
10.32±5.22
Noise-to-harmonic ratio
0.23±0.19

Normophonia

P-value

5.63±0.93
2.38±0.53
150.95±44.25
2.67±2.9
9.60±9.22
0.20±0.28

0.662
0.459
0.490
0.027*
0.323
0.865

Values are presented as mean±SD.
GRBAS, grade, roughness, breathiness, asthenia, strain.
*P <0.05, by paired t-test.

ence in both groups (Table 3). As we defined the dysphonia with
GRBAS score, postoperative total GRBAS score and the grade
was significantly poorer than the normophonia group (Table 4).
The GRBAS scores significantly improved after LMS in both
groups, but the grade did not improved in the dysphonia groups
(Table 4).
Jitter, shimmer, and noise-to-harmonic ratio (NHR) significantly improved after LMS in both groups. Postoperative jitter
and NHR of the dysphonia group was worse than those of the
normophonia group, but shimmer was not different (Table 4).
Preoperative acoustic analysis showed that preoperative jitter of
the dysphonia group was significantly worse than that of the
normophonia group (Table 3).
We reviewed the videostroboscopic findings of the patients
classified in the dysphonia group. Excessive scarring or bowing
was found in 21 patients, lesion remnants in eight, and prolonged laryngeal edema in five. In the remaining five patients,
no abnormal findings on the vocal cord were found (Table 5).
These stroboscopic findings were not correlated with the disease
entities.

DISCUSSION
During the past two decades, there has been a lot of effort to introduce a variety of techniques for objectively measuring voice
quality. Among the measurements currently used, perturbations

Variable

Preoperative

Normophonia
GRBAS score (total)
5.63±0.93
Grade
2.38±0.53
Fundermental frequency 150.95±44.25
Jitter (%)
2.67±2.9
Shimmer (%)
9.60±9.22
Noise to harmonic ratio
0.20±0.28
Dysphonia
GRBAS score (total)
5.91±0.83
Grade
2.44±0.50
Fundermental frequency 156.88±43.48
Jitter (%)
4.08±4.17
Shimmer (%)
10.32±5.22
Noise to harmonic ratio
0.23±0.19

Postoperative

P-value

0.58±0.48
0.63±0.19
155.19±44.48
1.25±1.03
5.99±4.57
0.12±0.02

<0.001*
<0.001*
0.370
<0.001*
0.021*
0.003*

4.77±0.71
2.39±0.49
153.11±46.24
2.67±2.9
7.83±4.79
0.14±0.28

0.030*
0.489
0.467
0.027*
0.035*
0.009*

Values are presented as mean±SD.
GRBAS, grade, roughness, breathiness, asthenia, and strain.
*P <0.05, by paired t-test.

Table 5. Etiology of the persistent dysphonia
Classification

Patient (%)

Excessive scarring or bowing
Presence of lesion remnant
Prolonged laryngeal edema
No abnormal finding

21 (56.8)
8 (21.6)
5 (13.5)
5 (13.5)

of fundamental frequency (jitter) and amplitude (shimmer) is
the most representative method [11,12]. Measurements of these
parameters and comparison of the treatment outcomes have
been performed in several studies for the objective assessment
of preoperative and postoperative voice status [11,13].
However, it is difficult to diagnose BVFD or to identify the
cause of dysphonia only with acoustic analysis, because the value of normal individuals also shows diversity to some degree
[11,14]. In social life, voice dysfunction is entirely recognized by
perceptual judgment rather than any acoustic measurement and
voice which is assessed by other people might be vital above everything else. Hence, we chose a perceptual rating scale, “grade”
of the GRBAS scale rated by inspectors to define persistent dysphonia. The GRBAS scale has been reported to be a reliable and
relevant assessment of voice, and the scale is easy to use [15].
We classified the patients into the dysphonia group and the normophonia group, according to the GRBAS scale.
Total GRBAS scores, jitter, shimmer, and NHR were significantly improved after LMS in this series. These acoustic parameters might be sensitive markers that indicate the improvement
after LMS for BVFD. These findings coincided with previous reports, such as Uloza’s study where these objective measures (the
MDVP scales; jitter and shimmer) were strongly correlated with
subjective assessment (the GRBAS scale) and serial measurement of jitter and shimmer score represented the treatment out-
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comes [11]. In the dysphonia group, preoperative jitter was significantly worse than that of the normophonia group. Jitter and
shimmer focus on the vocal stability, and jitter is thought to assess the stability of vocal fold vibration, while shimmer is believed to reflect the regularity of glottal closure [16,17]. Therefore, jitter might better represent the size of a vocal fold lesion
than other acoustic parameters. This finding coincided with a
study in which that the size of the vocal polyp significantly correlated with the preoperative voice quality and postoperative
outcome [18]. However, in this study, we did not investigate the
correlation between the size of vocal fold lesion and voice outcome. Further studies might be needed to determine the exact
correlation of voice outcome, size of the vocal fold lesion and
acoustic parameters. Even though acoustic parameters do not
reflect the severity of BVFD exactly, surgeons should pay great
attention when treating patients with worse preoperative acoustic parameters.
In this series, regarding the etiologic factors, no single clinical
factor could successfully predict postoperative dysphonia. Because the percentage of patients who had habit of smoking in
both groups was higher than that of the normal Korean population (49.9% vs. 20.2%), smoking might contribute to the development of BVFD, but was not correlated with persistent dysphonia after LMS. LPRD and occupational voice abuse also
were not significantly connected with a worse voice outcome.
However, even though we could not analyze and compare properly due to the lack of medical records, there seemed to be more
patients who could not take sufficient voice rest after LMS because of occupational reasons or patient’s compliance in the
dysphonia group. Because this study was a retrospective study,
we could not properly evaluate the influence of clinical factors
such as smoking cessation, LPRD medication, or voice rest after
surgery. A well-designed prospective controlled study might be
needed to accurately validate the effect of these clinical factors.
Videostroboscopic analysis of the dysphonia group showed
findings primarily representing inattentive surgical procedure.
Excessive bowing and scarring, which might be caused by unnecessary injury to normal surrounding mucosa or inordinate
deep removal of the lesion, was seen in more than half of the
dysphonia patients. A primary phonomicrosurgical principle in
vocal surgery is to maximally preserve the vocal folds’ layered
microstructure [7,19]. In addition, lesion remnants, which are
also caused by inappropriate surgery, resulted in worse voice
outcome. Therefore, with few exceptions, postoperative dysphonia could be avoided by use of a precise surgical technique. In
terms of surgical equipments, the use of the CO2 laser did not
deteriorate the voice outcome, which was discordant with a previous study [19]. The CO2 laser was only used in selected cases
of Reinke’s edema. Even though the difference was not statistically significant, as patients with Reinke’s edema generally had
a worse outcome than patients with other types of BVFD, might
be attributed to the use of the laser or the disease in itself. A
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large scale prospective study regarding Reinke’s edema might be
needed to determine the surgical voice outcome of Reinke’s
edema.
In this series, LMS is a relatively effective procedure for benign vocal fold lesions. In patients with worse preoperative jitter,
surgeons should pay particular attention to their procedure. The
worse voice outcome might be mainly attributed to the inattentive surgery. Hence, surgeons should take care to avoid any injury to mucosa, and minimize the risk of scarring of the remaining
and regenerated mucosa to the underlying vocal ligament.
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