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Effects of Tonsillectomy on Oral and Nasal Spectral Outputs for Sustained Vowel

Dong Il Choi, MD, Il Seung Kong, MD, Eun Jung Lee, MD,
Sang Soo So, MD, Yoon Soo Yang, MD and Ki Hwan Hong, MD

Department of Otolaryngology-HNS, Medical School, Chonbuk National University, Jeonju, Korea

Background and Objectives : It has been suggested that tonsillectomy possibly causes changes of voice because the mor-
phology of the vocal tract is altered. This may cause serious problems for professional voice users.

Materials and Method :@ Subjects were 26 patients. The oral and nasal sound spectrum of oral vowel /a/, /e/ and /i/ were
measured before and after tonsillectomy. The formant frequencies and intensities for oral and nasal spectra were compared. The
nasality and fundamental frequencies for oral vowel were measured.

Results : The first formant frequencies for oral spectra of all vowels were not changed after surgery, but the second formant
frequencies were increased significantly afier surgery in the vowel /e/ and /i/. The first and second formant intensities for oral
spectra were increased significantly after surgery in the all vowels. The first and second formant frequencies for nasal spectra of
all vowels were not changed after surgery, but their intensities for nasal spectra were increased after surgery. The nasalities for
oral vowel were not changed after surgery.

Conclustion : Tonsillectomy appeared to change the spectral features of oral and nasal components of oral vowel, especially
spectral intensities.

KEY WORDS : Tonsillectomy * Spectral analysis.
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Fig. 2. Wide band spectrograms of oral vowel /a/. Right spectrum
is for overall spectrum, middle for oral spectrum and left for nasal
spectrum.
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Table 1. Change of frequencies of oral spectrum after surgery

Table 3. Change of frequencies of nasal spectrum after surgery

Preop. Postop.  Mean change Preop. Postop.  Mean change
/aforal F1 Mean 837.52 834.15 -3.36 /a/ nasal F1 Mean 687.57 721.36 33.78
s/d 380.88 362.35 360.30 s/d 382.61 393.98 354.53
p-value 0.968 p-value 0.638
F2 mean 1696.63  1742.89 46.26 F2 mean 1610.22  1615.00 4.77
s/d 694.14 495.30 751.36 s/d 560.12 337.98 601.86
p-value 0.791 p-value 0.974
/e/ oral F1 Meaon 523.00 581.63 58.63 /e/ nasal FI Mean 518.31 993.94 475.63
s/d 211.79 205.26 233.10 s/d 236.37  2131.89 2008.55
p-value 0.287 p-value 0.316
F2 Mean 1904.42 201836 113.94 F2 Mean 1701.31  1690.52 —10.78
s/d 304.81 286.63 214.49 s/d 398.13 382.19 328.35
p-value 0.033* p-value 0.888
fif oral F1 Mean 402.36 385.21 =17.15 /if nasal F1 Mean 379.57 361.57 —18.00
s/d 139.58 111.00 166.56 s/d 158.37 118.38 184.10
p-value 0.659 p-value 0.675
F2 Mean 1991.36  2240.46 249.10 F2 Mean 1813.77  1750.77 —63.00
s/d 385.00 40.53 523.05 s/d 373.59 406.42 489.35
p-value 0.053* p-value 0.592

Table 2. Change of intensities of oral spectrum after surgery

Table 4. Change of intensities of nasal spectrum after surgery

Preop. Postop.  Mean change Preop. Postop.  Mean change
/a/oral F1 Mean 51.57 56.10 4.52 /a/ nasal F1 Mean 33.63 37.26 3.63
s/d 55.35 5.56 8.25 s/d 6.17 9.1 7.09
p-value 0.028* p-value 0.039*
F2 mean 45.73 52.31 6.57 F2 mean 35.00 39.42 4.42
s/c 14.74 6.21 13.23 s/d 8.01 8.75 11.64
p-value 0.044* p-value 0.115
/e/ oral F1 Mean 52.10 57.78 5.68 /e/ nosal F1 Mean 39.10 4405 494
s/ci 8.60 6.36 10.19 s/d 10.15 8.52 9.98
p-value 0.026* p-value 0.045*
F2 Mean 36.78 39.31 2.52 F2 Mean 22.10 26.94 484
s/cl 13.24 11.10 15.65 s/d 11.87 11.45 14.33
p-value 0.491 p-value 0.158
fiforal FI Mean 55.36 60.78 5.42 fi/ nasal F1 Mean 43.15 47.47 431
s/l 7.02 10.28 9.48 s/d 10.05 8.70 8.41
p-value 0.023* p-value 0.038*
F2 Mean 29.15 30.42 1.26 F2 Mean 17.16 18.16 1.00
s/ 14.41 13.24 11.92 s/d 12.68 10.42 11.26
p-volue 0.650 p-value 0.711

I o) & 4 A 17dBIH & % 18dBE & ¥ &7}
o EAIF 08 JolstAlE gt
L

3. a

31 9 £ % 2710 A THRE] tF vk
£(Table 5) ‘oF &4 £ A 17%, = ¥ 13%, ‘ol
L £ A 17%, & 3 16%, ©] S9A € A 25%,

= F2%2 & ¥ R Aoy BAHCE {9

s ek



Table 5. Change of nasality after surgery

Preop. Postop. Mean change

/a/ Mean 17.10 13.73 -3.36

s/d 8.32 3.88 7.77

p-value 0.075
le/ Mean 17.63 16.05 -1.57

s/d 13.602 10.32 7.18

p-value 0.351
/i Mean 2513 21.68 —3.63

s/d 16.90 14.45 9.26

p-value 0.105
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