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Background and Objectives Some chronic sinusitis patients complain that voice change,
which occurs during surgeries such as endoscopic sinus surgery (ESS), can lead to changes in
the vocal organ. The purpose of this study is to analyze the effect of ESS on voice by question-
naire and voice analysis.
Subjects and Method Thirty patients (male 15, female 15) who had underwent ESS were
enrolled. All patients had sinusitis confirmed by preoperative CT scan. We analyzed subjective
voice impairment by way of questionnaire (Korean-Version of Voice Handicap Index, KVHI)
and objective voice impairment by Computerized Speech Laboratory one day preceding and at
one month following the surgery. Finally, the subjective impairment of voice was analyzed by
subjective questionnaire at postoperative 6 months. In objective analysis, we analysis 11 ESS
cases on the formant frequencies of five vowels (/a/, /i/, /u/, /e/, /o/) and three nasal consonants
(/namu/, /nuna/, lumma/).
Results In the questionnaire (KVHI), there was a little change in the functional, physical and
emotional field but the results were not statistically significant (»>0.05). In the voice analysis,
the first formant frequencies of /a/, /u/, the third formant frequency of /o/ of vowel and /a/ of
/namu/ of nasal consonant were significantly increased postoperatively compared to those of the
preoperative status (p<0.05). However, there was no major change. There was no subjective
voice impairment at 6 months after operation.
Conclusion After ESS, some voice impairment were observed in KVHI and some formant
frequencies were increased in the objective voice analysis but without serious major voice chang-
es. We conclude that ESS is relatively safe from voice point of view; however, for some profes-
sional voice users, particular attention needs to be paid regarding fine voice changes.
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Analysis on Voice Change after ESS I Park HS, et al.
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SS(Statistical Package for the Social Sciences, version 17.0,
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Table 1. Age and sex distribution of patients who performed voice
analysis by KVHI

Age (years) Male Female To;zlﬁl;lzisof
11-20 2 2 4
21-30 3 3 6
31-40 3 3 6
41-50 4 3 7
51-60 2 2 4
61-70 1 2 3
Total No. of patients 15 15 30

39.7 (17—65) 35.4(18-63) 37.6 (17—65)
KVHI: Korean Version of Voice Handicap Index, No.: number

Mean age (range)
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u/)QP HH(/a/), ‘2 (/o/)ollA 23t MstE Bt o (/u/)=
2 A AP Fup7) 394.63+2337 Hz, 522 & 430.65
+29.32 Hz& Z7}3F93(p=0.01), H}(/a/)’t =& A Al
Pof| 47} 71775+84.54 Hzoll A =% & 775.87+70.33
Hz® SAA 2 {2J51A S718kitH(p=0.01). "2 (/o/)oll Al
r xﬂsﬁfﬂtﬂﬂ Ful47t 4 A 2840.92+121.83 Hzoll A
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o}, 2ol gk m3o] S Fubgr Ao E oAl A
A1 wzto] gt U2 §IUCHTable 4). HIZJA-S-0]
S o] U U, dube] £ A0 M= s H 59
] AREARI F7F S Bl 53] WY Ja/ E5ollA
=% 7 766.62£79.77 HzolA 4% $ 831.36£93.99 Hz=
EAZ o2 golgt Z717} 22th(p=0.02)(Table 5).
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S/dWsto]| tish Ehxte] FERQI Wste] A AEZRAL

3099 i A; FollA] alielolE 5o o
= 4|5 A2t 267800 thsiA] Aol A=A, & £ 6
YL 7|1F0 2 ostE AL 99 om 15H(5770%)2 H
s QI 1142.30%)S SAEQlom 1 ¥sh= 2|4y
ek SR Hek AFFES] W3 yebd A1 3
T 2591122401901 B AT 7R 227 Lok
(Table 6).
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Table 2. Mean value of Korean Version of Voice Handicap Index
score

Preoperative Postoperative p value
Functional 1.83£0.85 2.27+1.41 0.391
Physical 2.70+1.24 4.00£2.20 0.064
Emotional 1.23+£0.81 1.33+1.04 0.867
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Table 3. Mean value of formant frequencies of vowels

Postop.

Preop.

Parameter

Fs

Fs

Fa

F1

Fs

Fs

F2

Fi

1300.65+127.93 2872.75+109.30 3842.45+251.44 841.62+97.28 1300.18+£227.34 2884.87 +137.27 3800.56 +248.90

789.24+93.46

/a/

2430.08+168.77 3075.08+169.36 3793.23+245.62 325.43+£36.49 2424.99 +305.12 3141.05+175.39 3809.29 +209.62

332.99+23.29

/i

861.72+153.07 2704.09+112.57 3730.55+206.97

413.65+43.02

3742.84+183.46

90.27

394.42+32.35 803.27+ 51.54 2745.38 %

/u/

3861.11+269.73

539.06+29.67 2034.23+217.16 2858.23+156.48 3844.31+270.01 546.57 +25.81 2033.38+355.42 2868.19+169.53

/el

76985+ 64.31 2879.45+114.97 3661.99+152.90 452.26+45.75 798.48+£122.01 2931.97+ 73.02 3629.02+136.60

464.90+34.77

/o/

Preop.: preoperative, Postop.: postoperative, Fi, F2, Fs, F4: first, second, third and fourth formant frequency
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Table 6. Comparison of incidences of voice change judged by subjective questionnaire at postoperative 6 months (total number of cas-

es=26)

No voice change

Voice improved

Number of cases (%)
Postoperative day of voice change (days), mean+2 SD

15 (57.70) 11 (42.30)

25.91+£12.24

SD: standard deviation
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