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Tendency and Parameters of Subjective Voice Change after
Adenotonsillectomy or Tonsillectomy

Jong Yang Kim, MD, Sun Myung Choi, MD, Se Jun Choi, MD,
Soon Yuhl Nam, MD, Sang Yoon Kim, MD and Seung-Ho Choi, MD
Department of Otolaryngology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Some patients who have undergone adenotonsillectomy (AT) or tonsillectomy (T) complain of voice change. Research was
designed to determine the relationship between subjective voice change and change of parameters in voice analysis and to find
the degree of voice change according to age and excised tissue volume. In 34 patients who underwent AT and 17 patients who
underwent T, we measured the nasalance, the fundamental frequency of /a/ phonation and the formants and bandwidths of /a/, /i/,
/u/ phonations. These parameters were measured preoperatively and also 7 days after the operation. Excised tissue volume was
measured on operation. Postoperative changes were statistically analyzed. Any subjective voice change was asked to be reported
at the visit 7 days after the operation. There was analysis for the difference of above parameters between some who answered
“voice change” (A group) and the others who answered “no voice change” (B group). 24 patients (71%) who underwent AT and 4
patients (24%) who underwent T answered voice change at the visit 7 days after the operation. Total 28 patients (55%) answered
voice change. Nasals nasalance change is an important factor in subjective voice change after AT.
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Table 1. Subjective voice change at the visit 7 days after the
operation
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Paper questionnaires T AT Tor AT
General voice change A4(24%)  24(71%)  28(55%)
voice improved 2(12%) Q(26%)  11(22%)
voice worsened 2(12%) 9(26%)  11(22%)
voice not changed 13(76%)  10(29%)  23(45%)
Increased rhinolalia clausa 3(18%) 5(15%) 8(16%)
Increased rhinoldlia aperta 1( 6%) 8(24%) 9(18%)
Pitch
increased 2(12%)  10(29%)  12(24%)
decreased 2012%)  14(41%)  16(31%)
not changed 13(76%)  10(29%)  23(45%)
Loudness
increased 2(12%) 2( 6%) 4( 8%)
decreased 10 6%  19(56%)  20(39%)
not changed 14(82%) 13(38%)  27(563%)

AT : adenoctonsilectomy, T : tonsillectomy
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Table 2. The preoperative and postoperative nasometer & acoustic voice analysis of adenotonsillectomy group & tonsillectormy
group

AT(Mean=SD) T(Mean+SD)

pre post p-value pre post p-vaiue

liquids 11.3t 58 206+ 95 <0.001 142+ 71 17.6= 87 0.093

nasals 540+ 133 619+ 94 0.003 547+ 121 53.0+ 120 0.691

plosives 92+ 93 126+ 7.7 0.126 9.7+ 90 125+ 87 0.149

NASALANCE  dffiicates 184+ 65 245+ 8.1 <0.001 234+ 7.8 236+ 74 0.981
%) fricatives 91 61 153+ 93 0.003 132+ 87 174t 95 0.031
/a/ vowel 80t 78 156+ 147 0.008 169+ 108 151+ 92 0.381

/il vowel 53+ 43 126+ 104 <0.001 93+ 80 1.6+ 95 0.287

/u/ vowel 17.5+ 112 328+ 192 <0.001 243+ 156 250+ 158 0.619

FO 233 = 41 232 = 52 0.836 164 + 62 165 + 62 0.309

fal Fl 747+ 277 669 + 262 0.235 694 +£246 578 260 0.093

fal F2 1332 + 263 1356 + 265 0.729 1178 +364 1274 +£201 0.554

/al F3 2524 + 714 2430 = 671 0.526 2409 +656 2258 £753 0.407

fa/ F4 3675 + 548 3523 =+ 634 0.203 3447 +309 3453 +543 0.868

FREQENCY fu/ Fl 468 + 162 412 + 139 0.035 327 + 92 342 + 93 0.906
(HD) Ju/ F2 1077 =+ 355 1246 + 527 0.055 Q46 =172 918 £253 0723
Ju/ F3 2720 11784 2466 *+ 678 0.462 2430 =424 2169 +538 0.0

Ju/ F4 3627 = 516 3653 *+ 580 0.818 3380 +471 3389 +431 0.266

/il F1 334 = 82 336 + 135 0.985 292 + 59 288 =+ 46 0.619

/il F2 1874 + 968 2124 +1348 0.379 1814 =791 1856 +710 0.381

/il F3 2946 *= 396 2970 + 371 0.801 2868 =355 2818 +£287 0.492

fil F4 3529 + 538 3674 + 479 0.232 3544 445 3672 +389 0.113

AT : adenotonsillectomy, T : tonsillectomy, pre : preoperative, post : postoperative, SD : standard deviation, FO : fundamental
frequency, F1, F2, F3, F4 : first, second, third, fourth formant

Table 3. The preoperative and postoperative nasometer & acoustic voice analysis of groups answering “voice change” & “no voice
change” after adenotonsillectomy

A(Mean=+3SD) B(Mean=*SD)

pre post p-value pre post p-value

liquids 121 £ 65 216+ 103 <0.001 9.3+ 30 182+ 7.4 0.005

nasals 523 + 137 630+ 100 0.002 582+ 12.0 51+ 75 0.713

plosives 101 = 109 122+ 78 0.470 69+t 3.2 13.5 7.9 0.031

NASALANCE  dffricates 193 + 70 256+ 89 0.005 164+ 45 220+ 52 0.070
(%) fricatives 95 = 7.1 160+ 96 0.015 84+ 3.1 13.56% 86 0.062
fa/ vowel 88 + 86 185+ 164 0.013 62+ 5.1 86+ 57 0.267

fif vowel 584+ 47 138+ 115 0.004 42+ 3.1 9.6+ 68 0.041

/u/vowel 185 = 125 353+ 193 0.001 149+ 7.1 268+ 187 0.067

FO 235 + 396 235 £ 56.1 0.890 230 =+ 48.1 220 * 46.7 0.848

/a/ R 675 + 282 637 + 289 0.653 921 +175 746 £174 0.077

/a/ F2 1278 *+ 266 1356 = 286 0.337 1465 +215 1354 221 0.299

fa/ F3 2434 + 738 2398 + 685 0.981 2741 +638 2508 +668 0.149

/a/ FA 3724 + 555 3530 + 713 0213 3558 543 3509 +420 0.770

Ju/ Fl 455 + 1564 407 + 121 0.181 499 +186 424 *+183 0.011

EEE)@ENCY fuf F2 1017 + 193 1263 + 504 0,051 1221 +580 1230 *608 0.904
Ju/ F3 2797 +2088 2572 + 688 0.641 2535 +697 2212 £615 0.190

fu/ F4 3601 = 539 3703 + 578 0.476 3691 +481 3534 +600 0.318

/il F1 345 + 82 33 + 93 0.564 310 + 81 334 *212 0.744

fil F2 1735 + 962 2300 #1481 0.105 2210 =948 1705 +885 0.294

fi/ F3 2839 + 346 2996 *+ 358 0.095 3207 +406 2911 £415 0.186

/i F4 3510 = 262 3686 + 475 0.092 3574 +940 3647 *516 0.834

A group who answered “voice change” after adenotonsillectomy, B : group who answered “no voice change” after adeno-
tonsilectomy, pre : preoperative, post : postoperative, SD : standard deviation, FO : fundamental frequency. F1, F2, F3, F4 : first,
second, third, fourth formant, AT : adenotonsillectomy
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