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Effect of Radiation Therapy on Voice Parameters in Early Glottic
Cancer and Normal Larynx

Min-Sik Kim, M.D., Han-Jong Park, M.D., DongIl Sun, M.D.,
Young-Hak Park, M.D., Seung-Ho Cho, M.D.

Department of Otolaryngology-HNS, The Catholic University of Korea, Medical College

The preservation of the voice-producing mechanism is an important feature in the
management of laryngeal cancer by radiotherapy. But, radiation therapy has certain side effects
such as mucositis, tssue edema, necrosis and fibrosis which could effect on normal voice
production.

Several subjective studies that used questionnaires and auditory perceptual judgements of voice
have been interpreted to mean that radiation results in a normal or near-normal voice. Objective
evidence of the status of vocal function after radiation treatment, however, is still lacking.

We analyzed the changes that occur in voice parameters in a group of patients undergoing
radiation therapy, in order to determine the effect of radiation on voice quality.

In this study acoustic, acrodynamic measures of vocal function were used to determine the
characteristics of voice production.

We found that voice parameters in ecarly glottic cancer changed meaningfully comparing to
normal larynx with or without radiation and radiation therapy has an little effect on normal

larynx.
KEY WORDS : Radiation therapy - Glottic cancer - Voice parameters.
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1. oA Cifs

A7 QA AR T AT AF FFE R AU
o} TRNcton vk ¥oo 3 A FFE XF
Bto] AR HAMY A EE WE 354914 T24171R]
(BT 54.54) BAZ 1097 27) ARL(A1H719
A2¥7)) o2 ALY XBE Wk 494)e) A T2474R]
4(HF 63.24) BAL 148¢ Ao 9o A
1871 12901, M287|E 2%oltt. £50]9e
TR 24g A2 ER3 uQAYe] 79, g5}
AAgte] 19, sH1FStol 1%, A2F%e] 19]30Th.

AR FE 35M 64 T0M71A S (B 52.54) F
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A A 5 AL AU 28718 2 37718 o]
Aol e AR st

ALY ZALE 23 77k FAE S99 ASole
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WAL FALE e 7|7t § RANEES 5AF U9
A% 8~2557 A (BT 1L.7F)2 5040cGylAl
7000cGy-S(HF 5100cGy), 7] Auige] Bgole=
6~9F7A) (BT 7.95F)2 6480cCy°lM 7020cCy (F
T 6840cGy) & wigtch,

2. AT WY

1) 84 22
S AR WS AA7 8 BelA vloladA %

10cm Yol&A 74 Herg BAdR of 5x FE/oF/
9} 288 WA 34 )& high pass filterS A mi-
croprocessoroll &3] ZA|Holq A el graphic
display® Bo FUx 7P ¢HE F99 cycle
block® scano2 AAtsIth o]RAE A Wold Wy
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A/MWNE 7Fsdd Z2A X&3A st Ho) 24 Al
ZH BE 3158, SRS A &, EEdEd ®
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2) A & 4 24 X E

Computerized speech lab(Kay, USA) systemo.&
83 AALE A5, aerophone I &4 ¥47]
(Kay. USA)E ol 43la] 371981 AAE Algatirt.

A ARERE 718 Fu4(fundamental frequency,
Fo), jitter, shimmer, HNR(harmonics to noise ra-
tio), % ¥4 R& AlZH(maximal phonation time),
B 37]&(mean flow rate), & = (intensity), 4
#3519} (subglottic pressure), A% A (glottal resis-
tance), ¥ F-&(glottal efficiency), A% ¥ (glottal
power)2 ZARIAT. FAIA 242 student t-test
£ o833t
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1. 28 ZAHAcoustic measures)

1) 718 Fa=(Fundamental frequency, Fo)

718 Faed, A A G JFo o 44
He 9 a5 $49 AvAQ 2olg AR
e A, 2=, Ho], AE8eE Tl o3 IS
By o] FolA NF Tt AEaigte ¢ M Bol
et PAR1Y 718 Fats 9] ¢ 118.194
143.5Hz7M4 M2 484 ey daeig g2,
B dfAe A4 gz 718 Fabre 99.2Hz
A 150.1Hz7HA (BF 123.2Hz)0l9lz, 35 g4
& 91.1HzA 170.5Hz7HR (B 117.8Hz) ol 2,
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Table 1. Patient population

Normal Normal larynx +RTx Early glottic Ca. +RTx
Number of Patients 14 10 14
Mean age(years) 525 54.5 63.2
Radiation therapy characteristics
Mean duration of Tx(wks) - 1.7 7.9
Mean dose(cGy) - 5,100 6,840
Follow up period after RTx(manths) - 22 45

Table 2. Acoustic indices for the sustained vowel /a/

Normal Normal larynx +RTx Early glottic Ca. +RTx
Fundamental frequency(Hz) mean 123.2 117.8 1211
fitter(%) mean 0.501 0.565 0.643
Shimmer(dB) mean 0.251 0.393 0.296
HNR({dB) mean 14.94 143 14,03

27] 4je BAGIAE 82,8 Hzol 4 165.8Hz71 (3
# 121.1H2)°I3icHTable 2). 34 22 s
PN ARE WL T BAT BT IR T4 A

ey FAH FA4L AATHp> 0.05).

2) Jitter

A A5 7 F7lvicke] Az 4] jitters
AA2AME 1%0l512 veldtiugit ol vlusly
B AL d=T9] jittere 0.36%9A4 0.66%7HX] (H7
0.50%)°1% 3, F37< FATL 0.35%04 0.95%7
(B 0.57%)0190e8, 271 Ao BRI E 0.
32%AA 0.74%7H A (BT 0.64%)°13tHTable 2). 3
4 2T vlmsid 27) AUy BAdA FAH R
$o8tA 27189 3 (p <0.05), F745Y gAIME F
7hl ey AR fostle ¥ttHp> 0.05).

3) Shimmer

A A5 Frvivke) 2= E7349% shimm-
ert %4 dBZ Y # 3l1 £ FAAE dBE AR
o A4 4279 shimmers 0.17dBelA 0.49dB7}
AA(#HT 0.25dB)oIN, FARY BAFL 0.19dB4
X} 0.89dB7AA (B 0.39dB)eller, 27| g &
Aol A= 0.14dBellA 0.55dB7HA(HE 0.30dB)elsi
THTable 2). A d=73 v 23 F 2 ZFo
A F7KtA o BAA FAL tHp > 0.05).

4) HNR(Harmanics to noise ratio)
HNRE &4 waveformolA 70~4500Hz #3919

harmonics A&¢ iiAe] thg1500~4500Hz <
¢} inharmonics 4%} o=} ¥im= A B2 yehd
th. o714 harmonicsEol@ 718 T3¢9 Hulj5
o W &S e} A d2F9 HNR: 12.0dBAA
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ot gl A= 10.0dBoIA 17.8dB7HRI(HH 14.0dB)
o|itHTable 2). HNR2 A4 diz&3} vmdly ¥
A7 BF Z2ddod A F94-E UATHp.
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2. 37| A&H ZAH Aerodynamic measures)
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7V 8 g AYse] 1T 10200318 vz 15
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" 067X (B 15.6&)010209, £7] F5Y BAA

£ 7.34~25.9927HA (B 14.72)0|AHTable 3). &
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Aot BAH = foA3tA Y3tTh(p> 0.05).

2) BF 57158 (Mean flow rate, MFR)
BN HEE Avks NG 37132 Yolske Ao

— 34 -



Table 3. Aerodynamic indices for the vowel /a/ and /ipipi/

Normal Normal larynx +RTx Early glottic Ca. +RTx
Maximal phonation time(sec) mean 17.6 15.6 14.7
Mean flow rate(ml/sec) mean 1539 171.0 180.1
Intensity(dB) mean 76.78 74.08 74.96
Subglottic pressure(cmH,O) mean 10.88 12.63 14.16
Glottal resistance(Ns/m?) mean 96.5 126.2 87.0
Glottal efficiency(ppm) mean 72.7 35.5 44.7
Glottal power(Watt) mean 0.250 0.337 0.355

2 A& & B (A / o} HA MFRE 24
71%¢ Fristke AEE o5 2% 200ml/secold
o] A, 40ml/seco|8He BAA R T BEAIR
the g3l o EA7l el Agde] gesict, Fut
Uz7¢ MFRE 37 153.9ml/secol, F42<Y
FATE 43ml/secol A 370ml/sect A (H1 171.0ml/
sec)olgle™, 7] Adiy A= 50ml/secoll A
432ml/sec?tA (HZ 180.1ml/sec)o)AtH Table 3). £
AN A dzTd s T ExTelN 718t
Hou 544 942 ddcHp> 0.05).

3) 8 Zx(Intensity)

A Q2T & 7=+ 68.5dBl A 83.9dB7HA (F
7 76.8dB)OIN T, FREG BRI+ 67.7dBoNA] 87.
6dB7HA (B 74.1dB) eIt en, 71 iy EAloilA
£ 64.7dBoA  80.2dB7HA(HT  75.0dB)oItH
(Table 3). A4 =23 v&ZsA F BAFL Izt
Frsigon] 44 Fo4-L 1dcHp> 0.05).

4) M23s1eH(Subglottal pressure)

U AR 5~10cmH:08 A4 ¥ BE
o, & AFdA AY txTe H4Esge 6.88cmH
0014 14.40cmH:071X (B2 10.88cmH0)H 2, ¥
74t @R 5.20cmH0014 23.00cmH071) (3
#F 12.63cmH,0)0)eH, %71 Adigt SR ME 9,
12cmH 04 28.10cmH 07 (BHE  14.16cmH.0)
HrHTable 3). B4 iz vizsiy FAEY 2
TL IR AR F9d-E Alx(p> 0.05),
Z7) A EAFNNE FAHCR F23A S8t
Hek(p <0.05).

5) 42 x3HGlottal resistance)
A R34S FHZI)EE Y o AN A4

z7e A% Age 18.31Ns/m™l|A 336.57Ns/m
A (HBF 96.5Ns/m?) eI, FAFYS AL 33.
80Ns/m*l| A 525.12Ns/m*7HA (B 126.2Ns/m?) ¢]
Aon, 7] Auigt Bae| A 28.30Ns/m™l|A 291.
4TNs/m*7HA| (37 87.0Ns/m*)tHTable 3). A4 o
274 v usA FAEY BT FAHLE fos)
A 7181929 (p <0.05), 7] AUY FAZAME
Zasdoy BAH o2 Fo5Hx] ekgkeh(p> 0.05).

6) M2 & E(Glottal efficiency)

HE ERL ggog Yo 2L AREHog T
ojx gt A d2EY A& &L 3.24ppmdilM
298 59ppm7HA (BF 72.7ppm)olU T, FARY IR
& 0.24ppmel A 121.60ppm7HAl (B 7F 35.5ppm) el
on x7] AUy ERME 6.14ppmolA 274,
56ppm7HA] (H 44.7ppm) el At (Table 3). A4 iz
T s F FAEAM BF FARHCE s 7
2318 cHp <0.05).

7) 423 (Glottal power)

AEZL 37|09 HFINHEE FadA T
A gzTe AEHL 0.015WattolA 0.61TWatt7t
A(FE 0.250Watt)ollz, FARE SATL 0.
040WattA 0.780Watt7}A) (BH 0.33TWatt)ol.oH,
Z7] Adg AN ME 0.085Wattoll A 1.54TWatt7t
A(HF 0.355Watt)o] A rHTable 3). A3 =5 1]
18 F g BF SAHLE fo5HA S8R
Hp <0.05).
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