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Table 1. Acoustic Voice Analysis in Two Groups

Table 2. Aerodynamic Test in Two Groups

RT group Control group

RT group Control group

Variable (mean+SD) (mean +SD) p-value Variable (mean+SD) (mean +£SD) p-value

Fo (Hz) 134.30+80.83  112.00+£21.79 0.547 MPT (sec) 14.70+4.65 17.70+6.68 0.228

Jitter (%) 3.69+3.94 1.94+1.96 0.071 MFR (L/sec) 0.27%0.18 0.19+0.14 0.228

Shimmer (dB) 0.75+0.40 0.53+0.39 0.02 Intensity (dB) 70.48+5.39 7207+4.62  0.641

NHR (dB) 0.22+0.14 0.15+0.06 0.82 Subglottal pr. 14.69+5.39 14204519 0756
(CmHzO)

ET: rad.lothergpy, Fo: fundamental frequency, NHR: noise-to- Glottal Ies. 375,70+ 82 08 29210422140 0.959
armonics ratio (Ns/m")

Glottal eff. (ppm) 527+550 8.13+9.23 0.326

Glottal power 0214024 019+016 0931

A AR FolE Folslgion F4717S 0.1~ 1delsle
Ak B 1799 B4 F 129006%)0] #5 A Eo]

HAEE 7ol 2 Gyd, DFLo 59, F 65F T
333] A% ol 66 Gysl PAH X BE Bgtow), A&
¥ 1% Ao dd 34 B SAAAE 4
A AB} B F Az DAYET 25809, U9
60l At Aol AWHGAT, A o) xﬂﬂw—
AT AL N EY FYFS 4 35HNA g,
e HURE, 19 And, 19 T AUE vgld
4 AAE BATH HET TFIA 3¢ B4R B
AAE AQAAT, PAFAAE $5F 2EZHA

$% R4S 12 B AVIZ ZEel)E AA WA
3} ¥ Kay Elemetrics” Computerized Speech Lab (model CSL
#4300, NJ, USA)S o] 83l 7]BF J’]“[“(FO), jitter, shim-
mer, noise-to-harmonics ratio (NHR)E Jsls3ch.

37198 A A ARAolA %v‘f—“?} ¥7 ¥ A
g A (olg 7Hed AA A7, =3 o]-3] 2 (fi/p/p)
1HX)-8- A]7] 30|, Kay Aerophone II voice analyzerE o]-&
slod FH kA A ZH(maximal phonation time, MPT), 3
7158 (mean flow rate, MFR), 27} % (intensity), A3-5-&}et
(subglottal pressure), AlE#]dH(glottal tesistance), AT E &
(glottal efficiency), Al %2 (glottal power)S &4 )9}
TE AERHAFIE EF AEF B (stroboscope)ol]
A lolZZEE VA B FREel) Ry F Y
o2 A9 7] BFu<Er) AR} (electronic pulse) &
25 of o2 A (enon Lmp)oll AEAA 2 4
el A A 8 vk o] 0 ol
a9l o),
AlgHA 9] H 4.2 Mann-Whitney testE
005 ojstal 25 99 e

1

=
=

o I X > o
OF“S‘.:HUFL‘L&P#-K
r&i

,_
)

ol gako] pzkol
Aoz seich

(Watt)

RT: radiotherapy, MPT: maximal phonation time, MFR: mean
flow rate, pr.: pressure, res.. resistance, eff.: efficiency

- | 1}
1. 282M (acoustic analysis)

shabde] Z1EFutrt gz B v F

Al vebgA g, SAEHA e gl vhp=0.547). A}
79 jitterr} =B o A4 YeElgAN, SAEE 9
9] ek p=0.071). gATolA] shimmers 71]]‘“Xq o2
99 A E94thp=0.02). NHRY: WAL X8E w2 &
olA B A JelgAk, SAE R 2ot QA= ¢
ek (p=0.82)(Table 1).

2. ZI|Ad&tH Al(aerodynamic test)

9o gigit}(p=0228) B3N FE

> o
HEAY, AREE, Tel3 AT BATH d2T 2
ol & 1}017} %i?it‘r(Table 2).

3. 5 AERHATTI|(laryngostroboscopy)

PAA K BE e BATAA AW 4
g5t 2ol A S2 FEail helskel. ool
139 (76.5%)0] THAS BT, FHA A E 14%(824%)0]
44 Ao 5L vk AEAHE 18647%)004
Al om, 29 FHeA e%%z, 43S AAekA %
ek A& 129(70.6%)NA Aol
1‘41011/‘% 12 23 AdiellA Jr% AELE Bk gost

£ 13%(765%)A Ao, 152 25 AolA, 3
Ho ok Auloja AL Adustrg Jehigoh 129
(70.6%)l A= HIFFEA7E 3, 292 FF A9
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01 %}\E]_.Atws,zo)
AL A8 5l £3219) o] AAE o] ol wtel,
279 749 vkt Axel Ao s $EH A %
Z wloll A)e] J1E AE Fulo] WS xefsiA F
P w23 2L A 1A e SRSl U
ehtbAl =k AR, X8 27)eE WA glrt Zvtslgl
7t (& Brlole S4ol EAHE Hel, B4, Tt
Aasti A Ao AFTIL A
-]

VI A FF wliZo

WA A 85E 2 AAY 29 F4E Qs Aol ut
T 2AHE YA A 1 F ol AE A3t A
ol AN7AES} ZolslA el a2 o] 3 A
WA= AEE 89%o)4 Ao s, wabA

2o A= A 1A FUME SAVES &
A =P AARE SAA A8 F 3 4Ll
80% A7t SAE 3Esty, 12% A 6/ o] e)
At Foll $AEY, vpez] 8%l A Hko] SAfel] ZEkS
#AA) =et”

L
B4 S B ATE AW JE BAFoR 1
AR olF AR
=X
h=

R4

AR E Hrlsle Aeg 7JE Fal<(fundamental fre-
quency), jitter, shimmer, NHR (noise-to-harmonics ratio)& H]
agteth AFEE Agste] T HA 4 E 2 3
o 3% 7)5% BASE Aea §83 o 8% 4
Qe AFAA ) AFATE et o] kel A
AA 9 gkt Aol o8] BAEE Fo T A8
Fairh SAFAA FHEgehs A gl 1
W, Wyl goa o ARSI 99w, 9]#
Aotk B3 V% Qoleh A% AFAAE BTl
A9 71 Faert izl vlel o ST AT EA
37 oo gloick Al AF) 2 FAuiche] A7
B4 Ve E jitteris TR A7 Vell g Fot
dem B ATNAE ZFANQAT SAYH o2
glgie}. Jittergko] & Xpol7l gtk Bu'VE gt Jittery
249l =2 (roughness)t FA7L AT QA2 A K ol
Toll Al jittergko} WA X 873t A Zhell olzt gl
e WA ARTh SAY 2240 G TN
et AT dAgE AU AE Flvitel g
BHAH A4 VJERE shimmer &4 o] F-59) o‘i_—rLla,ls,m,w,w)
oA Zrheler & ATIAE FARHeZ 99 9
A Z7bekAa, whe Zol7} gl Ba'VE gl &
A5y Ml AS Hee AEE UEhE 4% o) 238
1) & (noise-to-harmonics ratio, NHR)-& ojul o 25>16 80 4
£ 7o ofd AF M Ak W Aol glgle
u, B ool An FAIGHY 2ort et 53] NHR
2 A7) 7 A(perceptual analysis)ol| A oA 2] SF3}
gt AaAAAZE U7 wiFel] B Aol Ao
NHR3ko| tlz33} Xol|7b gk A A3 =
F3he] S4o] Al ARl 1 Hol7t &S A AT
= Miller 572 2E w4 (parameter) Eo] WA X8 &
F3h 19 Foll WEGha o] AA4E FAE YA
A Ag F 1de] At FENHE Ao sllch
upA e} Zrjd A e AE sk AT ek A
¥ A, 223 AE 20 FAAY 559 A A%
off sl EAR AR EH], ol AN gk AATL FA4oll Bt
58] EAol §-43A o] &t WAL AEE Az

a2
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4o Mg VST ARG ANS SuH ANLAA
A3 SAET} 425w, BRI &l S, B4 A

ol Aestsdst A8

uf
o] 2718 4 gleeledt A7l Lehman £ wWAA

FF 2EZH2ATGAE Lehman 578 o3 AES
kg, Hinno $& tE29] 5ol $iH A
< Uehiith 2 st9ic}. Tsunoda 572 AAE7]

22 oo] $49 $L 43S Rusgled, AR 1d F
2E BAEolA HetohEel BBk asich. 2 o
TollAE g g5 o] kEdt AR EE Vel

WA X g} #lo)A Aol A A% (cordectomy) Fof]
Bl AFEE Qivk Tamura 528 WA (2
8 o)A A AAleS T 2299 F4 & v
F o] Hsithe ZAE odo] A AAES 3
o] & oJgfo] gt B.1s}9la, Brandenburg® %
A F9 SAo] WA A& Fo} vy wiE

H| g A7 Ao A A ZAAeg A48 Lee
o Aol AAES wke Fo| AAF| ulal SFEA
FE AR HALAA oY Qo] Wig 52 nkwt

SAo] ¥z 3 Holgka Fsleh. ukH Krengli 57
A g7 309 A AAETE vl
ZRAFI)A Bt X EFS 25%0)
(inadequacy)&- E.Q1 vk, A AA&
T 65%A HEFd AdY 243 H9E dFar-
ytenoid)9] A (hyperadduction)g H9ich A 7]-L38k4 el
AANAE MAA X EFL 25%01A4 vHS AollE Kol
e, A AT 5% g Aol E B} Lee
75 204273} shimmerrt WA X 87T A
AAlET Trol] Aol7}t Jvtn Husidcl AREL] A
AA= Al BAETe] V] Wil AT EAE &
T GAE AA QA AAE i o) AL X EE
WL ShAbgo] A AAEE W dA 5o vl o] v
s 7HkaL getelslet

£ AFE 3l WA HEE
ARA RN FARAANA dHF
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Quantitative Analysis of Voice Quality after Radiation
Therapy for Stage T1a Glottic Carcinoma

Joon-Kyoo Lee, M.D.* and Woong-Gi Chung, M.D."

Departments of *Otolaryngology—Head and Neck Surgery, TRadiation Oncology, Chonnam National
University Medical School, Chonnam National University Hospital, Gwangju, Korea

Purpose: To evaluate the voices of irradiated patients with early glottic carcinoma and to compare these with
the voices of healthy volunteers.

Materials and Methods: The voice samples (sustained vowel) of seventeen male patients who had been
iradiated for T1a glottic squamous carcinoma at least 1 year prior to the study were analyzed with objective
voice analyzer (acoustic voice analysis, aerodynamic test, and videostroboscopic analysis) and compared with
those of a normal group of twenty age- and sex-matched volunteers. Average fundamental frequency, jitter,
shimmer, and noise-to—-harmonic ratio were obtained for acoustic voice analysis. Maximal phonation time, mean
flow rate, intensity, subglottic pressure, glottal resistance, glottal efficiency, and glottal power were obtained for
aerodynamic test.

Resuits: The irradiated group presented higher values of shimmer in acoustic voice analysis. There was no
significant difference between two groups in other parameters.

Conclusion: In this study all the objective voice parameters except shimmer were not significantly different
between the irradiated group and the control group. These results suggest that the voice gquality is minimally
affected by radiation therapy for T1a glottic carcinoma.

Key Words: Voice quality, Radiotherapy, Laryngeal neoplasms, Vocal cords, Speech acoustics



