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Background and Objectives Radiotherapy and laser surgery are the main treatment mo-
dalities for early glottic cancer. However, which treatment has better voice outcome is unclear.
Few studies have considered the effect of radiation dose on voice outcomes after radiotherapy.
The purpose of this study was to compare voice outcomes in early glottic cancer patients be-
tween two treatment modalities and to identify whether radiation dose affects voice outcomes.

Subjects and Method From January 1995 to December 2010, 66 patients with the early
glottic cancer who underwent laser surgery (n=27) or radiotherapy (n=39) were retrospectively
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investigated. Voice quality was assessed using Computerized Speech Lab and FO, Jitter, Shim-
mer and noise to harmonic ratio were evaluated. For aerodynamic test, maximum phonation
time was also evaluated.

Results FO differed statistically between the laser surgery group and radiotherapy group. In
laser surgery group, FO was elevated after surgery. On the other hand, FO decreased statistically
after radiotherapy. In the radiotherapy group, the dose was statistically different between the
lower and higher dose groups. In T2 stage disease, which received a higher radiation dose, voice
outcomes were poorer than in Tla or T1b stage diseases.

Conclusion In early glottic cancer, FO differed statistically between the laser surgery group
and the radiotherapy group: FO decreased statistically after radiotherapy. In the radiotherapy
group, voice quality was affected by radiation dose as the higher dose resulted in poorer voice
outcomes. Korean J Otorhinolaryngol-Head Neck Surg 2012;55:701-6
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Table 1. The distribution of patients according to T stage and treat-
ment modality

cTla Tib T2 p-value
Laser 24 1 2 0.048
RT 25 5 9

RT: radiotherapy
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Table 2. Voice assessment results of laser resection and radio-
therapy in early glottis cancer patients

Table 3. Voice assessment results of laser resection and radio-
therapy in T1a stage early glottis cancer patients (n=49)

Laser (n=27) RT (n=39) p-value Laser (n=24) RT (n=25) p-value
Age 63.25(SD, 10.83)  63.79 (SD, 11.63)  0.851 Age 64.75(SD, 10.15)  64.08 (SD, 12.28)  0.836
Pre-FO 152.77 (SD, 37.39) 157.42 (SD, 39.52) 0.684 Pre-FO 148.71 (SD, 37.83) 161.57 (SD, 44.94)  0.354
Post-FO 181.03 (SD, 87.00) 125.28 (SD, 30.68)  0.031 Post-FO 182.30 (SD, 93.65) 124.73 (SD, 33.11)  0.056
Pre-jitter 3.25(SD, 1.93) 3.02 (SD, 2.45) 0.155 Pre-jitter 3.17 (SD, 1.94) 2.16 (SD, 1.39) 0.078
Post-jitter 3.02 (SD, 2.45) 2.46 (SD, 3.08) 0.578 Post-jitter 3.26 (SD, 2.55) 2.25(SD, 2.55) 0.346
Pre-shimmer 6.61 (SD, 6.35) 2.50 (SD, 1.51) 0.058 Pre-shimmer 6.75 (SD, 6.56) 1.70 (SD, 1.89)  0.004
Post-shimmer 8.08 (SD, 8.22) 4.89 (SD, 4.81) 0.204 Post-shimmer 8.36 (SD, 8.83) 5.44 (SD, 5.45) 0.333
Pre-MPT 11.27 (SD, 6.14) 16.65(SD, 9.19) 0.029 Pre-MPT 10.80 (SD, 6.12) 16.07 (SD, 7.19) 0.025
Post-MPT 11.55 (SD, 5.04) 15.26 (SD, 7.70) 0.127 Post-MPT 11.45 (SD, 4.87) 16.58 (SD, 7.65) 0.072
Pre-NHR 0.482 (SD, 0.404)  0.453 (SD, 0.344) 0.814 Pre-NHR 0.428 (SD, 0.374) 0.436 (SD, 0.364)  0.953
Post-NHR 0.281 (SD, 0.259)  0.287 (SD, 0.307)  0.950 Post-NHR 0.253 (SD, 0.235)  0.339 (SD, 0.360)  0.506

FO: mean fundamental frequency, MPT: maximal phonation
fime, NHR: noise to harmonic ratio, SD: standard deviation, RT:
radiotherapy, Pre-: pre-treatment, Post-: post-treatment
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FO: mean fundamental frequency, MPT: maximal phonation
fime, NHR: noise to harmonic ratio, SD: standard deviation, RT:
radiotherapy, Pre-: pre-treatment, Post-: post-treatment

Table 4. The distribution of patients according to T stage and low-
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Qom B 7|EZu(FO)E BAK S92 ot kA A 171.33(SD, 40.01) HzolA A& 2 127.04(SD, 24.44) Hz=
Hom, viS of A3 ¥[E&(NHR)O| Ass AFA4S B FAZSRE {olab| 148t 2H(p=0.002), Fut4 W3t
Stk vhdol, AxAREFLoAE Bt 712Fo=F0)7 X5 &(ittenTE X & Z 2.87(SD, 1.66)%°14 A& 3 1.09(SD,

Table 5. Voice assessment results in patients who underwent low- 0.6)%= SAXCR FoTt das 9337—(17:0-030), 2%

er or higher radiation dose A 2] AIZHMPTE A& A 15312004 A& 3 17.14%
Low dose High dose p-value 2 Z7pelglon, X7 & AE W3-8 (shimmen T} B of
Age 60.77 (SD, 11.63)  67.50(SD, 11.1)  0.192 - _
Pr?e—FO 17133 (5D, 4001) 12417 6D, 1393) 0042 o DENHR)Z 448t 5P4S HIchTable 0)
Post-FO 127.04 (SD, 24.44) 112.38 (SD, 35.24)  0.301 A Ao A T 1710 w2 Bt WA 2ARFS
Pre-jitter 2.87(SD, 1.66)  2.70(SD, 1.55)  0.809 Tla%4] 6632.50(SD, 332.83) cGy, T1bollA] 6680(SD, 334.66)
Post-jitter 1.09 (SD, 0.61)  3.47 (SD,3.95)  0.097 cGyE Tla8} Tlb Afolofi= EABIA 0 2 905t 2}o|7} ¢
Pre-shimmer 6.86 (SD,7.25)  2.36(SD,1.35)  0.606 L whH(p=0.952), T2o1A B SAbd ZARES 7131(SD,
Post-shimmer 3.81 (SD, 3.28) 8.07 (SD, 4.63) 0.226 .
Pre-MPT 1531 (SD, 4.37)  13.85(SD,2.33)  0.557 ijz'm) Ziyi _Tl:(f;_w'gm) » TIb(p —022/3)5;} qjj%j ot
POSst-MPT 17.14(SD, 6.55)  13.81 (SD,5.98)  0.775 Aoz frofet Aol m{HTable 7). AR ARE |
Pre-NHR 0.476 (SD, 0.404) 0.370 (SD, 0.510) 0.918 WS o, TlolA= A& A et 7| 2554=(F0)7} Tla
Post-NHR 0.177 (SD, 0.885) 0.130 (SD, 0.124) 0.714 161.57 Hz, Tlb 14729 HzolA A& & ZF2} 12473 Hz(p=

FO: mean fundamental frequency, MPT: maximal phonation 0.007), 114.87 HZ(p=O 032)= EAR o 2 -0l 1asks
time, NHR: noise to harmonic ratio, SD: standard deviation, ’ ’

Pre-: pre-treatment, Post-: post-treatment O} T2 M & Hat 7|23 (FO)7F A&7 & S71st= F

Table 6. Voice assessment results of pre- and post-treatment according to radiation dose

Low dose p-value High dose p-value

Pre-FO 171.33 (SD, 40.01) 0.002 124.17 (SD, 13.93) 0.490
Post-FO 127.04 (SD, 24.44) 112.38 (SD, 35.24)

Pre-jitter 2.87 (SD, 1.66) 0.030 2.70 (SD, 1.55) 0.789
Post-jitter 1.09 (SD, 0.61) 3.47 (SD, 3.95)

Pre-shimmer 6.86 (SD, 7.25) 0.408 2.36 (SD, 1.35) 0.151
Post-shimmer 3.81 (SD, 3.28) 8.07 (SD, 4.63)

Pre-MPT 15.31 (SD, 4.37) 0.493 13.85 (SD, 2.33) 0.994
Post-MPT 17.14 (SD, 6.55) 13.81 (SD, 5.98)

Pre-NHR 0.476 (SD, 0.404) 0.064 0.370 (SD, 0.510) 0.493
Post-NHR 0.177 (SD, 0.885) 0.130 (SD, 0.124)

FO: mean fundamental frequency, MPT: maximal phonation fime, NHR: noise fo harmonic ratio, SD: standard deviation, Pre-:
pre-treatment, Post-: post-treatment

Table 7. Mean radiation dose and voice assessment results according to T stage

cTla (n=25) cTlb (n=5) cT2 (n=9) p-value
Age 64.08 (SD, 12.28) 54.40 (SD, 13.46) 66.00 (SD, 8.70) 0.506
RT dose 6632.5 (SD, 332.83) 6680 (SD, 334.66) 7131 (SD, 257.70) 0.001
Pre-FO 161.57 (SD, 44.94) 147.29 (SD, 9.15) 140.28 (SD, 5.47) 0.462
Post-FO 124.73 (SD, 33.11) 114.87 (SD, 15.72) 162.60 (SD, 17.43) 0.432
Pre-jitter 2.16 (SD, 1.39) 3.78 (SD, 1.18) 3.04 (SD, 2.49) 0.532
Post-jitter 2.25 (SD, 2.55) 0.941 (SD, 0.505) 5.87 (SD, 6.80) 0.207
Pre-shimmer 1.70 (SD, 1.89) 11.69 (SD, 7.19) 1.22 (SD, 1.58) <0.001
Post-shimmer 5.44 (SD, 5.45) 3.23 (SD, 2.55) 4.35(SD, 5.02) 0.794
Pre-MPT 16.07 (SD, 7.19) 11.55 (SD, 1.38) 19.49 (SD, 13.77) 0.081
Post-MPT 16.58 (SD, 7.65) 17.10(SD, 3.11) 15.20 (SD, 7.29) 0.141
Pre-NHR 0.436 (SD, 0.364) 0.320 (SD, 0.225) 0.825 (SD, 0.190) 0.238
Post-NHR 0.339 (SD, 0.360) 0.136 (SD, 0.011) 0.227 (SD, 0.116) 0.604

FO: mean fundamental frequency, MPT. maximal phonation time, NHR: noise to harmonic ratio, SD: standard deviation, RT: ra-
diotherapy, Pre-: pre-treatment, Post-: post-treatment
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