online © ML Comm

SRS B NPT OE MO
A 24 A A1z 2013

A AAAE B A Be92AE A - 5
IEEERERE

= Abstract=

Voice Analysis before and after Radioactive Iodine Ablation
in Patients with Total Thyroidectomy

Ki Hwan Hong, MD", Eun Ji Seo, BS", Hyun Doo Lee, MD?,
Yun Sub Yoon, MD* and Seok Tae Lim, MD"*
'Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Research Institute of Chonbuk National

University Hospital; *Otolaryngology-HNS; *Clinical Speech Pathology; *Nuclear Medicine, Chonbuk National University
Medical School, Jeonju, Korea

Background and Objectives : This study is to objectively compare and analyze the acoustic changes in the patients with total
thyroidectomy before and after RI therapy. Subjects and Methods : For this study, a total of 50 patients with total thyroidectomy
were participated as subjects. Voice samples were obtained at the time of post-operation (Post-OP), before high-dose radioactive
iodine therapy (Pre-RIT), and after high-dose radioactive iodine therapy (Post-RIT). Acoustic analysis, the maximum phonation
time and K-VHI (Korea-Voice handicap index) were used for subjective evaluation. Results : According to the comparison anal-
ysis of the three periods, mFo (Hz) was significantly reduced in all of the vowels /a/ and /i/ as the hormone was discontinued.
This can be related to the reduction in vocal range. As thyroid hormone was discontinued, Shim (%) and APQ (%) values, which
are the parameters related to the degree of aggressiveness, showed a significant increase in the middle vowel /a/. As thyroid hor-
mone was discontinued, emotional index was significantly decreased in VHI (voice handicap index). Conclusion : These results
can be assumed that thyroid hormone suspension is related to the increased changes in the vocal intensity, the increase in noise
and the reduction in vocal range. Emotionally, these data can be assumed that the responsive factors of one’s own voice disorders
were significantly decreased in the patients with vocal handicap.

KEY WORDS : Total thyroidectomy - Radioactive iodine therapy - Voice.
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period?} % EtﬂO]A TRA]

o HAEZT(RAP ; relative average perturbation) © pitch
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Table 1. The change of measured value in the vowel /a/ at the time point of Post-OP, Pre-HD-RIT and Post-HD-RIT (+ : p<.05, N=50)

Post-OP Pre-RIT

Post-RIT

Parameter (unit) Mean (SD) Mean (SD) Mean (SD) F P
mFO (Hz) 178.68 (48.10) 165.90 (41.05 176.54 (41.52) 8.62 .000***
Fhi (Hz) 188.25 (48.64) 179.83 (46.97 183.74 (45.07) 425 017*
Flo (Hz) 170.57 (47.54) 157.60 (41.37 169.89 (40.34) 6.27 .003*
STD (Hz) 3.92( 8.94) 4.61( 8.74 2.12(1.87) 2.15 122
Jitt (%) 0.96( 1.13) 1.4 (205 0.88 ( 1.04) 2.59 094
RAP (%) 0.57 ( 0.69) 0.83( 1.20 0.53 ( 0.65) 2.57 092
PPQ (%) 0.58 ( 0.73) 0.82( 1.25 0.51 ( 0.58) 2.41 109
sPPQ (%) 1.21 ( 3.00) 1.23( 1.84 0.81( 0.74) 0.80 411
Shim (%) 5.35( 3.13) 6.60 ( 4.60 4.93( 2.14) 6.12 .006**
APQ (%) 3.68 (1 1.95 4.61( 3.52 3.48 ( 1.58) 485 019*
SAPQ (%) 5.42 ( 2.83) 7.04 ( 5.69 5.18 ( 2.34) 4.70 021*
vAmM (%) 17.75 (15.84) 19.25 (12.41 13.39 ( 9.61) 3.14 .048*
NHR 0.15( 0.04) 0.17 ( 0.07 0.14 ( 0.04) 5.68 .009**
VI 0.05( 0.13) 0.05( 0.17 0.04 ( 0.02) 1.75 179
SPI 11.06 ( 5.67) 12.16 ( 6.66 11.47 (10.45) 0.37 641

# 1 p<.05, #x : p<.0l, #=xx : p<.00]1
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Table 2. Result of repeated ANOVA for measured value in the vowel /a/

Parameter (units) Sum of squares df Mean square F p
mFO (Hz) 4666.520 1.732 2333.26 8.62 .000***
Fhi (Hz) 1776.064 2.000 888.032 4.25 017*
Flo (Hz) 5323.018 2.000 2661.509 6.27 .003*
STD (Hz) 165.425 2.000 82.713 2.15 122
Jitt (%) 7.733 1.578 3.866 2.59 .094
RAP (%) 2.722 1.361 1.361 2.57 .092
PPQ (%) 2.632 1.578 1.316 2.41 .109
SPPQ (%) 5.623 1.387 2.812 0.8 A1
Shim (%) 75.668 1.638 46.195 6.12 .006**
APQ (%) 36.454 2.000 18.227 4.85 019*
SAPQ (%) 102.104 1.452 70.313 4.7 021*
vAm (%) 929.053 2.000 464.527 3.14 .048*
NHR 0.022 1.595 0.013 5.68 .009**
VTl 0.001 2.000 0 1.75 179
SPI 30.747 2.000 15.374 0.37 .641

1 p<.05, #* I p<.0l, #xx I p<.00]1

Table 3. Comparison of p-value according to paired time in the
vowel /a/ (x : p<.05, N=50)

. p-value
Parameter (units)
Post. OP-Pre. RIT Pre. RIT-Post. RIT
mFO (Hz) .003** .000***
Fhi (Hz) .008** .534
Flo (Hz) .014* .002**
STD (Hz) 1 135
Jitt (%) 438 .105
RAP (%) 397 116
PPQ (%) 567 .108
sPPQ (%) 1 176
Shim (%) .026* .023*
APQ (%) .041* .075
SAPQ (%) 079 069
vAmM (%) .000 .032*
NHR 130 .016*
VTl 1 257
SPI .696 1
# 0 p<.05, #x : p<.01, #xx : p<.001

4614352% BAZO 2 G085t 2712 HTHp<.05). sSAPQ
o] A= Al AR FoJRt Abol7t etk (p<.05) H
& A7IEEE FofR Zol7F }UTHp>.05). vAme] 44
= Al AZTEE fFofRE Atol7t I p<.05). H&- Al7IE=

A AEAIE 517754313004 AR 0= X7 A
192512412 SAZH o2 {23t $718 B om(p<.001)
AR 0= A&7 A 1925412410014 AR 0= A7 &
133949612 EAIH 0 2 FoJ3t ZAas BHerh(p<.05). B&
fa/ol A 223 WAE 57 whehiEQl NHRE S43= Al
A7 R Fof7E ZHol7t QIATHP<.0). H& A7TE R WAL
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2) 2 /i/°| 8 nlztole EHX| Hlw

S /i/9] &7 shetulE S]] gt Bl
3} ZtHTable 4-6). B2 /i/o) 4] SFaba=ef s
aElQl mFo2] SAA]= Al AI7THRE §-2]gh Zpol7t ATk
<.001). H-A7E R A -8RI F 191.62+44.399]
A T8 A Q 9 T X7 A 180.05+43 252 EAH O R
ot g HYow(p<.001) I8 PAHQ 0= A7
7 180.05+43.250|14 1L HAAQ Q.5 X FE T 188.94+
42612 AR §ol3t T7He HtHp<.05). Fhid] &
A= Al AI7TERE F-2Jgh 2ol 7} Algithp<.0). ti-&-AI7 8
2= A AR-A4 3 201.80+50.300014 -85 A Q.
9T A& A 190.10+47.53% EAF 02 G013t 7hAS HY
THp<.01). Flo®] S4A]= Al AZIER F-2gt Z}o]7F Slqlck
(p<.05). -SA7EZE 44 A8AIE 3 181.46244.949]
A DL AR QT X FE A 172.56+42.052 EAH O 2
Frolet ZAE BAthp<.05).

2. N7|8 Z|CHUSER|SAIZE Bl

A AAEAE T (Post-OP), -85 HAAR 0 = A7
A(Pre-HD-RIT), 218 HAA R 2 & X7 E(Post-HD-
RIT) Al71E Heigapx|&A)gko] oigh vl A= ohsat
ZtH(Table 7).

USR] EATES Al A7JHE §-23F 2o 7} glglom

(0>.05) -A7TERE fFolRt 207} §iRIEt (p>.05).
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Table 4. The change of measured value in the vowel /i/ at the time point of Post-OP, Pre-HD-RIT and Post-HD-RIT (x : p<.05, N=50)
Parameter (Unif) Post-OP Pre-RIT Post-RIT F o
Mean (SD) Mean (SD) Mean (SD)
mFO (Hz) 191.62 (44.39) 180.05 (43.25) 188.94 (42.61) 9.56 .000***
Fhi (Hz) 201.89 (50.30) 190.10 (47.53) 197.22 (45.39) 6.33 .003**
Flo (Hz) 181.46 (44.94) 172.56 (42.05) 181.17 (40.43) 3.78 .026*
STD (Hz) 4.05 ( 8.54) 3.31( 5.47) 2.64 ( 2.09) 0.86 .393
Jitt (%) 1.20 ( 1.80) 1.04 ( 0.98) 1.04 ( 0.93) 0.36 .620
RAP (%) 0.72 ( 1.06) 0.61 ( 0.58) 0.62 ( 0.57) 0.36 .620
PPQ (%) 0.97 ( 1.43) 1.14 ( 2.67) 0.79 ( 0.53) 0.52 .534
SPPQ (%) 0.97 ( 1.43) 1.14 ( 2.67) 0.79 ( 0.53) 0.52 .534
Shim (%) 3.56 ( 2.81) 3.37( 1.33) 3.44 ( 1.63) 0.14 760
APQ (%) 2.41( 2.17) 2.27 ( 0.87) 2.29 ( 1.10) 0.17 728
SAPQ (%) 3.43 ( 3.02) 3.35(1.89) 3.14 ( 1.80) 0.25 739
vAmM (%) 9.07 ( 6.73) 8.19 ( 5.29) 6.81( 3.78) 2.54 102
NHR 0.13 ( 0.05) 0.13( 0.03) 0.12 ( 0.03) 0.78 .438
VTI 0.05 ( 0.02) 0.05( 0.02) 0.05( 0.02) 0.52 .572
SPI 9.25( 6.86) 9.71 ( 9.06) 9.21 ( 5.88) 0.14 .869
1 p<.05, #* I p<.0l, #xx 1 p<.001
Table 5. Result of repeated ANOVA for measured value in the vowel /i/
Parameter (units) Sum of squares df Mean square F p
mFO (Hz) 3665.253 2.000 1832.627 9.56 .000***
Fhi (Hz) 3527.205 2.000 1890.131 6.33 .003**
Flo (Hz) 2558.608 2.000 1279.304 3.78 .026*
STD (Hz) 49.855 1.390 35.875 0.86 .393
Jitt (%) 0.896 1.366 0.656 0.36 .620
RAP (%) 0.314 1.396 0.225 0.36 .620
PPQ (%) 2.978 1.393 2.138 0.52 .534
sPPQ (%) 2.346 1.642 1.428 0.52 .534
Shim (%) 0.875 1.204 0.727 0.14 .760
APQ (%) 0.587 1.190 0.493 0.17 728
SAPQ (%) 2.346 1.642 1.428 0.25 739
vAm (%) 130.169 1.449 89.858 2.54 .102
NHR 0.003 1.636 0.002 0.78 .438
VTl 0 1.763 0 0.52 572
SPI 7.870 2.000 3.935 0.14 .869
1 p<.05, #x I p<.0l, #xx I p<.001

3. A7 | SHEOiX|s2| Hlw
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HD-RIT), HAMI 8 2 & A& B (Post-HD-RIT) A7 &4
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Table 6. Comparison of p-value according to paired time in the
vowel /i/ (+ : p<.05, N=50)

. p-value
Parameter (units)
Post. OP-Pre. RIT Pre. RIT-Post. RIT
mFO (Hz) .000*** .016*
Fhi (Hz) .002** .063
Flo (Hz) .106 .058
STD (Hz) 1 .924
Jitt (%) 1 1
RAP (%) 1 1
PPQ (%) 1 1
SPPQ (%) 1 1
Shim (%) 1 1
APQ (%) 1 1
SAPQ (%) 1 1
vAM (%) 1 130
NHR 1 425
VTI 1 997
SPI 1 1
1 p<.05, x* I p<.0l, #xx I p<.001

Table 7. The change of maximum phonation time (MPT) and re-
peated measured ANOVA for MPT (x : p<.05, N=50)
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Post-OP Pre-RIT Post-RIT E o o o9l My
1N1\ Zc;nfy?) 1'\? fe]?n(jiD% 1N1\ .ezirlf?z)) 005 90 = MFPOAIA frofdl HaE Mval spgick st 71E
Sum of squares df Mean square F P TolltE = ekl AP AEAlE RSl AR e B
MPT 0.645 2.000 0.322 0.05 .949 S 97 A TER FHOR UAFQ A 7]
#1P<.05, 4% p<.Ol, w1 p<.00] Aete 2 v Leh s 542 Hsto] ggh gt o}y 1]
Table 8. The change of voice handicap index (VHI) and repeated ANOVA
Post-OP Pre-RIT Post-RIT F b
Mean (SD) Mean (SD) Mean (SD)
715 H A4 37.00 ( 9.51) 36.70 (10.19) 24.70 (7.29) 58.79 000+
AA A 2|4 55.80 (11.76) 53.30 ( 7.62) 44.80 (7.74) 11.30 .004**
AMA 24 39.10 ( 7.89) 31.70 ( 5.46) 23.30 (5.48) 99.14 .000***
Part Sum of squares df Mean square F P
715 H A= 984.600 2.000 492.300 58.79 .000***
AAA 2|4 665.000 1.286 517.109 1.3 .004**
A A A5 1249.867 2.000 624.933 99.14 000"+
1 p<.05, x* I p<.01, #xx I p<.001
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