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Background and Objectives  Voice therapy is performed following laryngeal microsurgery
to help the recovery of the operation site and assist in optimal voice output. The aim of this
study was to evaluate the effect of postoperative voice therapy and to obtain objective evidence
about the necessity of voice therapy.

Subjects and Method The voice of 109 patients who underwent laryngeal microsurgery
for vocal fold lesions and received voice therapy was analyzed. Voice analysis was performed
preoperatively, postoperatively, and after the first voice therapy. GRBAS scale was used for au-
ditory perceptual evaluation and acoustic analysis was performed for objective evaluation.
Results Overall, significant improvement was observed postoperatively in both auditory
perceptual evaluation and acoustic parameters, and significantly better voice was obtained af-
ter the first postoperative voice therapy. The degree of postoperative voice improvement var-
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Table 1. Demographic characteristics of the patients

Diagnosis Male Female Total
(n=62) (n=47) (n=109)
Vocal polyp 43 34 77
Vocal cyst 8 5 13
Vocal nodule 2 5 7
Reinke's edema 3 2 5
Early glottic cancer 3 0 3
Leukoplakia 3 0 3
Laryngeal papillomatosis 0 1 1
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(fundamental frequency variation, vF), FGHAZHEE
(smoothed amplitude perturbation quotient, sAPQ)< &4
SHRIT) ADSVEE AAEH A A4 (cepstral peak prom-
inence, CPP), AA~EZ/AAED "2 o] 2|4=(cepstral/
spectral index of dysphonia, CSID)E #4151t}
SAEA

EAEAL SPSS version 17(SPSS Inc., Chicago, IL,
USA)= o]-&-s3it. A4 di At 9 Adefaghd = VAQ, VAL,
VA2E Y157 $f8te] WSS BAHE A (repeated ANOVA)
o —5—]_0:11;].
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Sl A5 MO VAU RE HXIZH X7} VAO
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Table 2. Auditory perceptual analysis

Dependent -value
vgrioble VAO VAT VA2 (p%st hoc)*
Grade 1.78+0.67 1.31+0.57 0.65+0.51 <0.0019°¢
Roughness 1.20+0.85 0.81+0.73 0.41+0.49 <0.001%°¢
Breathiness 1.38+0.80 0.94+0.68 0.36+0.56 <0.001%°¢
Strain 1.07+0.80 0.63+0.71 0.26+0.43 <0.001%°¢

xadjustment for multiple comparisons: Bonferroni. “The differ-
ence between VAO and VA1 was significant at the <0.001 lev-
el, °The difference between VA1 and VA2 was significant at
the <0.001 level, “The difference between VA0 and VA2 was
significant at the <0.001 level. VAO: preoperative voice analy-
sis, VA1: postoperative voice analysis, VA2: postoperative
voice analysis after first voice therapy
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Fig. 1. Auditory perceptual analysis with GRBAS scale. When compared preoperative voice with postoperative voice by vocal fold dis-
eases, postoperative voice was significantly improved in vocal polyp, cyst, nodule and reinke’s edema, no significant difference or
worse in precancerous lesions, early glottic cancer and laryngeal papillomas. Voice quality improved even more after first postoperative
voice therapy. VAO: preoperative voice analysis, VA1: postoperative voice analysis, VA2: postoperative voice analysis after first voice
therapy, G: overall grade, R: roughness, B: breathiness, S: strain, ca.leuko.papill.: early glottic cancer, leukoplakia and laryngeal papil-
lomatosis.

Table 3. Acoustic analysis

Dependent variable VAO VAT VA2 p-value (post hoc)*
Fo 155.58+44.19 153.40+47.18 178.28+41.54 <0.001°¢

M 126.62+22.97 122.00+31.90 146.89 +21.39 <0.001°¢

F 193.07 +35.64 192.32+30.33 217.45+24.04 <0.001°¢
%Jitt 2.77+2.10 1.73+1.13 0.87+0.87 <0.001°¢
%Shim 6.85+4.80 3.80+2.61 3.08+2.04 <0.001°°¢
vFo 6.64+10.71 2.30+3.06 1.18+1.09 <0.001°°¢
SAPQ 6.98+4.34 4.45+2.60 3.48+1.94 <0.001°°¢
CPP 9.44+3.64 11.15+2.99 13.48+2.54 <0.001°°¢
CsID 35.65+2.98 16.97+2.32 5.72+1.73 <0.001°°¢

xadjustment for multiple comparisons: Bonferroni method. “The difference between VAO and VA1 was significant at the <0.001
level, °The difference between VAT and VA2 was significant at the <0.001 level, “The difference between VA0 and VA2 was sig-
nificant at the <0.001 level. VAO: preoperative voice analysis, VA1: postoperative voice analysis, VA2: postoperative voice anal-
ysis after first voice therapy, Fo: fundamental frequency, M: male, F: female, vFo: fundamental frequency variation, sAPQ:
smoothed amplitude perturbation quotient, CPP: cepstral peak prominence, CSID: cepstral spectral index of dysphonia
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(p=0.127), CSIDAE= SAA & 34 A 7t &
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o CSID7} o &3kont 3idk 2 A d 3t 43 ol 54

&5 vk ko] 33] oJste] FAARE W JdE
Het folaH| E9kth(p<0.01)(Tables 4 and 5).
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Fig. 2. Acoustic analysis. Fo was not significantly changed after laryngeal microsurgery, but it tended to increase after first postoperative
voice therapy. Multi-dimensional voice program parameters (%Jitt, %Shim, vFo, SAPQ) showed a tendency of decrease in VA2 com-
pared to VA1. CPP was increased and CSID was decreased in VA2, which indicating improvement of voice quality after postoperative
voice therapy. VAQ: preoperative voice analysis, VA1: postoperative voice analysis, VA2: postoperative voice analysis after first voice
therapy, Fo: fundamental frequency, vFo: fundamental frequency variation, sSAPQ: smoothed amplitude perturbation quotient, CPP:
cepstral peak prominence, CSID: cepstral spectral index of dysphonia, ca.leuko.papill.: early glottic cancer, leukoplakia and laryngeal

papillomatosis, NI: normal index.
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Table 4. Voice quality measured by Grade of auditory perceptual
analysis according to number of voice therapy

the';l(;);.ay? f(r\;glf?een‘rs) ViAD VA Kae
1 (n=53) 1.67 £0.68 1.17+£0.49  0.55+0.53
2 (n=35) 1.86+0.68 1.34£0.58 0.69+0.57
3(n=12) 1.83+0.72 1.42+0.51 0.75+0.58
>4 (n=9) 2.00+0.87 1.89+0.93 1.00+0.66
p-value (post hoc)* 0.445 0.006° 0.127

=adjustment for multiple comparisons: Tukey-Kramer method.
°The difference between 1 and >4 was significant af the <0.01
level. VAO: preoperative voice analysis, VA1: postoperative
voice analysis, VA2: postoperative voice analysis after first voice
therapy

Table 5. Voice quality measured by cepstral spectral index of
dysphonia according to number of voice therapy

hoapy atenty VA0 VAl 2
1 (n=53) 3484295 12.1+149  32+129
2 (n=35) 36.9+259 149+243  52+18.0
3(n=12) 33.0+32.0 260+262  5.1+16.1
>4 (n=9) 39.3+45.1 41.5+37.4 23.2+29.0
p-value (post hoc)* 0.955 0.002°° 0.014%°<

«adjustment for multiple comparisons: Tukey-Kramer method.
°The difference between 1 and >4 was significant at the <0.01
level, "The difference between 2 and >4 was significant at the
<0.05 level, “The difference between 2 and >4 was significant
at the <0.05 level. VAQ: preoperative voice analysis, VAT: post-
operative voice analysis, VA2: postoperative voice analysis af-
ter first voice therapy
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Table 6. Comparison of receiver operating characteristic curves
AUC (95% CI)

VAO
G 0.57+0.12 (0.47-0.66)
CsID 0.53%0.10 (0.44-0.63)
VAI
G 0.68+0.10 (0.58-0.77)
CSID 0.77+0.08 (0.68-0.85)
VA2
G 0.66+0.08 (0.56—0.75)
CSID 0.78+0.05 (0.69-0.85)

VAO: preoperative voice analysis, VA1: postoperative voice
analysis, VA2: postoperative voice analysis after first voice ther-
apy, Cl: confidence interval, G: overall grade, CSID: cepstral
spectral index of dysphonia

CSID_VA2
100 +
=
=3
5 50 -
C
o]
%]
Sensitivity: 100.0
Specificity: 68.0
Criterion: >5.88
0 +
1 1 1
0 50 100
100-specificity

Fig. 3. Receiver operating characteristic curves. When the CSID
was 5.88 or higher after first postoperative voice therapy, the area
under the curve area showed the highest predictive power of
0.78, with a sensitivity of 100% and a specificity of 68%. CSID:
cepstral spectral index of dysphonia, VA2: postoperative voice
analysis after first voice therapy.
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