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A Study for Acoustic Features of Benign Laryngeal Disease

Jae Seok Lee, MS', Jin Pyeong Kim, MD', Jeong Je Park, MD',
Oh Jin Kwon, MD' and Seung Hoon Woo, MD"
'Department of Otorhinolaryngology, *Institute of Health Sciences, Gyeongsang National University, Jinju, Korea

Background and Objectives : The purpose of this study is to find features in acoustics and to learn useful features of parame-

ters in order to distinguish laryngeal diseases through many acoustic variables. Materials and Methods : The subjects of this

study were 125-male patients who had been diagnosed with vocal nodule, vocal polyp, vocal cyst, Reinke’s edema, leukopla-
kia. To research the features of each disease in acoustics, they are measured 34 parameters by using MDVP. Results : It is clear
that in order to see a meaning result when distinguishing laryngeal diseases, Fo, MF,, To, Fhi, Flo, PER variables are significant

(p<.05). It means that variables related to fundamental frequency are important to anticipate which group will be diagnosed

with Reinke’s edema and leukoplakia. vAm had an effect on getting a significant result in terms of amplitude perturbation pa-
rameters, which is useful to distinguish between laryngeal polyp/cyst and other laryngeal disease (p <.05). ATRI made a signif-
icant result in related to tremor parameters, which is useful to distinguish between laryngeal polyp and other laryngeal disease
(p<.05). Conclusion : Fo, MF,, To, Fhi, Flo, PER, vAm, ATRI might be meaningful parameters distinguishing pathologic
from benign laryngeal diseases. Especially, the vAm and ATRI are an important factor when forecasting which group would

be diagnosed with vocal polyp.
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MDVP(multi-dimensional voice program)
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B2 R gke G 7F 2594 F 125 iAo 2 sk 2t
Zche] 5210 zpol & gIs)7| 218l CSL(Computerized Spee-
ch Lab, model 4150B, KayPENTAX, USA)2] MDVP(Mul-
ti-Dimensional Voice Program)E AH8-51%.9™, Fyaverage
fundamental frequency), MFo(mean fundamental frequ-
ency), To(Average Pitch Period), Fhi(highest fundamental
frequency), Flo(lowest fundamental frequency), PER(phona-
tory Fo—range in semi-tones), vAm(peak-to peak amplitu-
de variation), ATRI(amplitude tremor intensity index) & <
3K 573 W5 57510 vl A5k 2443
Abs Be VFAHE WEAoA HARSE AA|l = oA g &
cHoluty] ulo]H(shure SM48, SHURE, USA)9} 10 cm 72]
£ T 7kt BAAIeE =2 =olet A7]9] ekt Fae]
B AERS ol/E 33] WSt 0|59 Batile dof HlaL
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347K 53 whetu|elE Abgsto] 7F SRS 53kt
A Al digk Aakghe E=Estsict $d Ao ek gk
4 st 88 W 5 7|8 Fuke A SAR] ) W
of| thall Fo, MFo, To, Fhi, Flo, PER®] 523+ Au}= vehd
THp<.05)(Table 1). ©] 5 7|&F0 For= dIRJIAK &+
°] 100.69 Hz= g2, A-8-F AidE WRks

ool sl F-oJskA Wokth(p<.05). WRkE-2 Fort 118.50
Hz 0 =2 e} oo Hlaf §-2J51A] #=thp<.05). 71E5u}4=9]
Hat?l MFo= HIRIAK] F-5<20] 10061 Hz, B¥5<to] 13390
Hz= UEft Foot Zro] FRIAIN Fg<to] eftol vlsl] W
L Rk to] BRtEEl =0k tHp<.05). AE &4

712 Fa7) 7HY & gE YERHE Fhis 995
o] 15547 Hz= efol H]8l] §-2J5kHA| =94thp<.05). ]2t
W 2 7|2 a7 We i E YERY= Flos #1207
H F510] 9333 Hz = ERtol] HIsl f-2lsiA] Wotthp<.05).

&4 wH9] 3t )7L ke AlrHEe] B S 2jnls)
Toe QA BE0] 1011 ms2 Elol| B3| -G-2J5HA]
UTHp<.05). &4 HP2] F 45 Yehl= PERS ukE:

0] 203562 & Efr-of] Hlsl fof5HA| EUTHp<.05). &4

= Wo| Tl Wo] tis A= vAmo] -f-oJ3k AaHE LE)
tHp<.05). vAmZ AtH-8-F2 dddgtoll glof 84 o
A3kQ] 8.20% R0t A e = et B E]E] 250l9)
o g0l 1394%2 AR 9.75%°) vlal 52
A U THp<.05). 214 T ¥l FollA= ATRIZF 7<)
gt A9E YeEPth(p<.05). ATRIZF ATEF -2 7.32%2
Vel A ZE T 3.86%, ANdET 3.57%, BIAN 2%
o 4.07%, WHrE- 3.98%2] Bh- 2ok -28kA] =3dTthp<
.05)(Table 2).
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= o= (pitch)et o] glom o7t 2T Edt= SR
A7 A 4= (auto—correlation) & S=ZEIL jitter= =22
Teo] glow, 7|2 Fuk<o)| A short-term(cycle—to—cycle)
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& Fak0] o |R|7F AA| Faba o|A] F AR|ShH= vl
& HojEr} o]9lof| = 7| & Fuk4= o] I H4=(Frequen-
cy Perturbation), &= ¢ H4>(Noise Related), 24 4
T WH<=(Voice Break), Sub-Harmonics ¥ ¥<=(Sub-Har-
moinic), 249] 214 el ¥4 (Voice Irregularity)©l o
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Table 1. Acoustic analysis in laryngeal diseases
Parameter Nodule Polyp Cyst Reinke's edema Leukoplakia P
Fo 122.34+£18.23 115.41+ 18.05 118.18% 17.21 100.69+ 13.61 118.50+ 24.89 .000*
MFo 122.26+£18.19 11535+ 18.06 118.09+ 17.22 100.61+ 13.60 133.90+ 23.29 .000*
To 8.36+ 1.36 8.88+ 1.51 8.55+ 1.25 1011+ 1.42 7.66+ 0.21 .000*
Fhi 131.97£25.11 122,71+ 19.49 131.14+ 21.18 109.79+ 17.05 155.47+ 53.36 .000*
Flo 114.48£17.66 110.76+ 25.06 110.30= 18.50 93.33+ 13.27 121.24+ 25.44 .000*
STD 2.44+ 2.03 236 1.24 2.68+ 1.88 2.54+ 1.41 6.68+ 3.76 .075
PER 154.08 +57.54 143.72+ 51.77 150.70+ 43.66 145.32+ 70.78 203.56+ 58.65 .001*
Jita 131.00£96.16 146.25+119.77 187.06+208.25 201.87+£127.23 134.32£169.6 .330
Jitt 1.63+ 1.32 1.61+ 1.20 2,12+ 0.02 201+ 1.23 1.85+ 2.51 797
RAP 0.95+ 0.80 0.96+ 0.73 1.29+ 1.30 1.20+ 0.75 1.07+ 1.43 719
PPQ 1.01+ 0.85 0.97+ 0.75 1.18+  0.96 1.10+  0.65 1.1+ 1.59 .955
sPPQ 1.21+ 0.67 129+ 0.64 1.43+ 1.08 1.46+ 0.68 211+ 4.04 .537
vFO 1.95+ 1.46 208+ 1.13 225+ 1.72 249+ 133 3.13+  6.21 .678
ShdB 0.44+ 0.24 0.63+ 0.45 0.84+ 1.40 0.73+ 0.27 0.56+ 0.49 .357
shim 5.23+ 2.81 715+  4.64 644+ 501 8.43+ 3.07 641+ 539 124
APQ 3.83+ 1.66 523+ 3.22 441+ 278 547+ 2.05 470+ 3.91 266
SAPQ 5.55+ 2.13 8.03+ 5.46 628+ 3.34 6.92+ 2.46 629+ 4.56 229
VAM 10.88+ 4.33 13.94+ 8.09 9.75+ 4.68 13.04+ 4.82 10.31+ 533 .040*
Fftr 5.48+ 3.09 446+ 221 371+ 1.45 4.72+ 2.65 427+ 2.63 186
Fatr 4,40+ 2.27 438+ 226 424+ 1.74 526+ 299 446+ 2.7 773
FTRI 0.51+ 0.33 0.70+ 0.33 0.66+ 0.45 1.02+ 0.63 0.68+ 0.87 .060
ATRI 3.86+ 1.96 732+ 6.94 3.57+ 213 407+ 1.52 3.98+ 1.90 .019*
DUV 4.98+13.16 7.16+ 1589 10.35+ 24.64 14.75+ 20.50 9.71+ 24.23 .509
NUV 1.80+ 4.23 220+ 5.22 6.84+ 15.48 7.00+ 10.12 4,12+  9.60 182
DVB 0.00+ 0.00 141+ 7.06 0.61+ 3.05 0.28+ 1.41 0.00+ 0.00 .589
NVB 0.00+ 0.00 0.04+ 0.20 0.04+ 0.20 0.04+ 0.20 0.00+ 0.00 736
DSH 0.00+ 0.00 0.00+ 0.00 3.42+ 12.26 0.00+ 0.00 0.23+ 0.66 118
NSH 0.00+ 0.00 0.00+ 0.00 1.12+  3.95 0.00+ 0.00 0.12+ 0.33 113
NHR 0.13+ 0.04 0.15+£ 0.03 0.15£ 0.10 0.19+ 0.08 0.19+ 0.18 271
VTI 0.04+ 0.01 0.05+ 0.03 117+  5.65 0.08+ 0.03 0.05+ 0.03 420
SPI 19.94+ 6.69 17.30+ 6.36 17.33+ 10.39 13.17+  6.80 21.31+ 18.29 .083
PFR 3.32+ 2.46 3.32+ 1.90 4,08+ 2.51 3.76+ 1.87 488+ 6.55 .503
SEG 43.32£17.95 42.48+ 13.18 46.60+ 18.00 4980+ 18.79 51.64+ 13.43 219
Tsam 1.30+ 0.53 1.28+ 0.39 .31+ 0.36 1.50+ 0.56 1.59+ 0.36 .062
* 1 p<.05
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Table 2. A comparison with acoustic parameters of 5groups

Reinke’s

Parameter Nodule Polyp  Cyst edema Leukoplakia
Fo E<N L>N
N>E P>E C>E E<P L>P
N<L P<L C<L E<C L>C
E<L L>E
MFo E<N L>N
N>E P>E C>E E<P L>P
N<L P<L C<L E<C L>C
E<L L>E
To E>N
N<E P<E C<E E>P L<P
P>L C>L E>C L<E
E>L
Fhi L>N
N>E P<L C>E E<N L>P
N<L C<L E<C L>C
E<L L>E
Flo E<N
N>E P>E C>E E<P L>E
E<C
E<L
PER L>N
N<L P<L C<L E<P L>P
L>C
L>E
VAM P>C C<P E>C L<P
P>L C<E
ATRI P>N
N<P P>C C<P E<P L<P
P>E
P>L

N : Nodule, P : Polyp, C : Cyst, E : Reinke's edema, L : Lueko-
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