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Aerodynamic Evaluation of Voice Changes in Thyroid Surgery Extent

Hee Seok Jeong', Joong Sun Kim’, Chang-Yoon Lee’ and Hee Young Son’

"Pusan National University Yangsan Hospital, Yangsan, and ’Research Center; and ’Department of Otorhinolaryngology,
Dongnam Institute of Radiological & Medical Sciences, Busan, Korea

Background and Objectives :

The purpose of this study was to evaluate the impact of surgical extent on voice using acoustic

and aerodynamic measurements in a serially followed thyroidectomy patients. Materials and Method : From October 2015

to January 2017, 108 patients who had undergone thyroid surgery and voice test for preoperative, 2, 3, and 6 months postop-

eratively were classified into five operative types. The radiological stage preoperatively and histopathological stage postoper-

atively were classified according to the invasion of thyroid capsule and surrounding tissue. For each classification, the results

of the voice analysis according to the period were compared and analyzed. Results :

The difference of voice according to sur-

gical extent, radiological stage, and histopathologic stage showed significant difference only with Maximal phonation time

(MPT) over time. However, in the analysis of interaction between each classification and period, Phonation threshold pressure

(PTP) only showed significant results. Conclusion : Differences in imaging and histopathologic stages have no significant ef-

fect on recovery of voice symptoms after thyroid surgery. As the extent of operation increases, the pressure to start vocaliza-

tion is relatively higher, which also varies with time after surgery.

KEY WORDS : Thyroidectomy - Phonation - Voice quality.
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Table 1. Characteristics of the subjects

Patients, n 108
Sex, n
Females 92
Males 16
Age, years 47 (total)
21-30 5
31-40 20
41-50 44
51-60 22
61-70 13
71-80 4

Medical indication, n
Papillary carcinoma 98
Follicular neoplasm
Follicular carcinoma
Nodular goiter
Operation type, n

Isthmectomy ¢ CND 4
Lobectomy ¢ CND 48
Total thyroidectomy ¢ CND 32
with unilateral LND 18
with bilateral LND 4
Pathologic stage, n
T 52
Ts 56
Radiological stage, n
T 81
Ts 27

CND : Cenfral neck dissection, LND : Lateral neck dissection
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23FskA] B2 Computerized Speech Lab(CSL 4150B ;
KayPENTAX, Lincoln Park, NJ) % MDVP(multi-dimen-
sional voice program)& ©|-&33th T AR EL HSH =
0|9} F7]9] EAT|E He oS A% WA E 5lo] 7=
Zu}4>(Fundamental frequency), S=3<=H%&(Jitter), 113&

HE9 (shlmmer) A s #-SH](Noise-to-harmonic) 52

J{w
_c|>_11
_\1

7198k 245 ¢18)] Phonatory Aerodynamic System
(PAS Model 6600 ; Lincoln Park, NJ)& o]&3}o] H4%7]
F-&(Mean airflow rate, MFR), 2t AP AI7H Maximum
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phonation time, MPT), ¥4d<%]9}&(Phonation threshold
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Table 2. Changes in voice analysis at each session-M (SD)

31, sfolAete] 7l 10 omE el 4P ZEL BE
wie) 4= A5 Stk 2 A AR S S
4 Ak S cheat 2ol E715Hek Table 2)

3.8 24

Z+ 517] d HAPEIHE vlslr] $43) SPSS version 22.0
software(SPSS Inc. Chicago, USA)E ©]-83}9] Repeated
measure ANOVAR 7} H<pof| whg AR A7) 7he] 2tol&
A8kl 84 A%l et Greenhouse-Geisser 7%
2 o A 2 NA W 2t AR Aldskeich e
I 7F g H91eh AR AZER U] Al B At
T-testE AHE-8o] Eelskqlth SAISH {942 p-value
#ko] 0.05 o3l 9= wesaict
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2 Fogh Afol& HolR]| ghokom =& welet A7 7he
Zh-8-(interaction) .= 1Atk 37198H4] HAF FollA
& & AZEe] S50 whgt MPT7} 9Ju|QA| ¥dh= A
ShRIstlaL, 4= HIet HAF AI71E A 18T A%
PTP7} f-2J5HA] Wsh= 21 ERIs 4= 9lolch
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m

Pre OP Post OP Post OP Post OP
2 weeks 3 months 6 months
Fo (H2) 184.98 (35.9) 183.64 (38.7) 183.94 (38.0) 183.32 (36.5)

Female 196.64 (22.4) 185.78 (38.5) 185.68 (38.8) 184.14 (36.9)

Male 117.75 (22.1) 171.31 (38.5) 173.93 (32.5) 178.62 (34.9)
Jitter 1.20 (0.9) 1.24 (0.8) 1.30 (0.9) 1.07 (0.8)
Shimmer 4.44 (2.1) 4.35(1.6) 4.60 (2.0) 4.33 (4.0)

NHR 0.13 (0.03) 0.13 (0.01) 0.13 (0.03) 0.13 (0.02)
EGG_CQ 45.7 (4.7) 44.9 (5.4) 44.5 (4.5) 45.4 (5.2)
PTP 6.42 (2.4) 6.13 (2.3) 6.47 (2.6) 6.07 (2.3)
MFR 92.31 (69.0) 97.78 (83.9) 92.5(79.4) 83.8 (64.7)
MPT 17.23 (6.3) 14.28 (5.9) 15.11 (6.5) 15.57 (6.3)
M : Mean, SD : Standard Deviation, OP : Operation
Table 3. Inferential statistical results within each operation type at each session (RM-ANOVA)
Fo Jitter Shimmer NHR EGG_CQ PTP MFR MPT
F P F P F P F P F P F P F P F P
Period 1.02 0.38 225 0.08 0.50 0.63 0.59 0.62 1.10 0.34 1.94 0.12 0.85 0.46 2.66 0.05*
Period* 1.09 0.36 1.25 0.24 1.10 0.35 0.94 0.50 0.71 0.73 1.84 0.04* 0.61 0.82 1.19 0.28
OP extent

% 1 p<0.05. RM-ANOVA : Repeated-measures analysis of variance, F : F-test statisticw, P : p value (significance probability)
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A CQY Tr«lUl@ 2olE Hlthp<0.05). 22 & W9l 3L F7IsP| fleiale ST wlE F-xol gt ook 4
ol = 3 HAF A7]19] Zfoof| whg HSHE HH, 1M SA% AAPE =gl Hoh 37198H] HAls HlE gelE
A A AAer dAAsdA e A5 254 ST 3V S Wl Bt S5%1 A Atelg FatshEAl %1
MPTOlA] f-0J3F A& B3Ath(p<0.05). = doA o] olf A= S Ao r ST &
S% T 22 g2 AAOIN PR Tet R 29 2ho gl iR} gholl Ao] B RiFo] AlstmE AkAete] v
2] A4 frol B S Mslol I Az Aol weh ek A Kef e ol AR B3 vl BIehe A
MPTRL ol sl 91, we] dufel 245 5 7|7kof wp o Bgwrh ok whebd, A4 4 5 of) 714 99l
2 Aolz UAUTHTable 4. 4 A G4 AAolA AL o Thopsh U Bae] Wshe 245 B f
Post OP 3 months Post OP 6 months
35 30 +
30 + 25 |
25 4 20 A *
£ 2] . £ s
= 5 =
10
10
5 - 5
O T T T T 1 O T T 1
Isthmectomy Lobectomy Total TT+unilateral TT+bilateral Isthmectomy Lobectomy Total TT+unilateral TT+bilateral
thyroidec- LND LND thyroidec- LND LND
tomy (TT) tomy (TT)

Fig. 1. MPT within each operation type at postoperative 3M, 6M (T-test with #p<0.05). OP : Operation, TT : Total thyroidectomy, LND :
Lateral neck dissection.

Table 4. Inferential statistical results within each pathologic stage at each session (RM-ANOVA)

Fo Jitter Shimmer NHR EGG_CQ PTP MFR MPT
F P F P F P F P F P F P F P F P
Period 0.19 0.89 2.06 0.1 0.96 0.41 0.48 0.69 1.61 0.18 1.75 0.16 241 024 9.63 0.00*
Period* 2.05 0.10 148 022 036 078 056 0.63 056 0.63 1.74 0.16 0.61 0.60 0.18 0.90
pathologic
stage

* : p<0.05. RM-ANOVA : Repeated-measures analysis of variance, F : F-test statisticw, P : p value (significance probability)

Table 5. Inferential statistical results within each radiological stage at each session (RM-ANOVA)

Fo Jitter Shimmer NHR EGG_CQ PTP MFR MPT
F P F P F P F P F P F P F P F P
Period 0.53 0.66 286 0.04* 1.15 0.32 0.44 0.72 2.11  0.09 0.87 0.45 0.45 0.71 7.72 0.00*
Period* 0.93 0.42 1.00 0.39 0.63 0.56 0.29 0.82 0.90 0.44 0.76 0.53 0.72 0.54 0.25 0.86
image
stage

# 1 p<0.05. RM-ANOVA : Repeated-measures analysis of variance, F : F-test statisticw, P : p value (significance probability)
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