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Aerodynamic Analysis of Voice in Patients with Thyroidectomy

YuJeong Shin', KiHwan Hong™’, YongTae Hong’, JungSeuk Oh’, YunSub Yoon®> and HyunDoo Lee’

Department of Speech-Language Therapy', Otolaryngology-HNS’, Research Institute of Clinical Medicine of Chonbuk
National University-Chonbuk National University Hospital’, Jeonju, Korea

Background and Objectives: This study is to prospectively compare and analyze the aerodynamic changes
in the patients with thyroid cancer before and after surgery. Changes in vocal function before and after
thyroidectomy were examined using aerodynamic and related assessments. Materials and Methods: Twenty
one patients were evaluated preoperatively, 5-7 days and 6-7 weeks postoperatively to assess aerodynamic
outcomes after thyroidectomy. Glottal input power (GIP), glottal efficiency (GE) and maximum phonation time
(MPT), were determined the time of before surgery, 5-7 days after surgery and 6-7 weeks after surgery. Results:
According to the comparison analysis of the three periods, GIP with /pi/ phonation was significantly reduced
at time of 5-7 days and 6-7 weeks after surgery, but not in the /phi /and /p’i/ phonations. GE was significantly
reduced in the /pi/, /phi /and /p‘i/ phonations at time of 5-7 days and 6-7 weeks affer surgery. MPT was
significantly reduced at time of 5-7 days after surgery significantly. Conclusion: Aerodynamic assessment
showed systematic changes in vocal function associated with thyroidectomy. These results should be useful
data for vocal management in individuals who have had thyroidectomy and for assessment of voice disorders
in clinical settings.

Key Words: Thyroidectomy, Aerodynamic study
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S E ZZ = SPSS (Statics Package for the Social
Science, ver. 18, Chicago, IL, USA) 7] T2 IHES At
sko] Bastelch Al Wol A +08 25l oy
AR S7del tigt AAF A7 Aol & B7] ffsl vHES
% BAFEA (Repeated Measure ANOVA; RM-ANOVA)
S AABET 95% A F] $2(p<0.05)& 7|20 2 519
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Fig. 2. Comparison of preoperative and postoperative results

of glottal input power.
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2

42 A 19(GP)
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1] SH X9 B4 AHET] §5ff vrEEE 24k
A5 AAIRE Aif(Fig. 2, Table 1) /pi/ T/go] HAF Al
7o wet dE A o SHA]oA f-ogk zpo]
(p<0.05)5 Bk /py e A& 4" Y=

Bonferroni’s method®f| &3+ AT EA AT} 5 T 5-7
A olul FARRE = A= 2491(0.038+0.021)0] vlsf 6
2 0] 2700230019 7F §-013 2ol (p<0.05)2
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8 1 Preoperative
1 After 5~7 days
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0 T T
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Fig. 3. Comparison of preoperative and postoperative results
of glottal efficiency.

Table 1. Comparison of preoperative and postoperative results of glottal input power

Preoperative After 5—7 days After 6 weeks value
M=+SD M+SD M= SD g
/pi/ 0.034+0.021 0.038+0.021 0.023+0.019 0.019*
"/ 0.055+0.023 0.076+0.097 0.044+0.020 0.149
/p’i/ 0.010£0.011 0.013+0.008 0.010£0.011 0.175
TRepeateol measure analysis of variance (ANOVA)
*p<0.05
Table 2. Comparison of preoperative and postoperative results of glottal efficiency
Preoperative After 5—7 days After 6 weeks valueT
M=+SD M+SD M= SD g
/pi/ 0.973+0.610 0.695+0.581 1.406+1.029 0.005**
"/ 0.570+0.476 0.467+0.237 0.778+0.375 0.017*
/p’i/ 4.050+3.939 1.746+0.968 4.933+6.240 0.032*

TRepeateol measure analysis of variance (ANOVA)
*p<0.05, **p<0.01
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Fig. 4. Comparison of preoperative and postoperative results
of MPT.

Table 3, Comparison of preoperative and postoperative
results of MPT
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SPSS (Statics Package for the Social Science, ver. 18)E-
o]-83t vtE=% EAREA(Repeated Measure ANOVA;
RM-ANOVA) ¥} Bonferroni’s methodS ©|-8&%F AFS 7
4 A= v Zth(Table 4).

K
~N
2
o
Bl
N
oY,
>
ol
A
oy
EN
()
1o
Mo
offt
)
i
[
)

o e

c
i
=

of o
[0}
oZ
AC
o)
I
>~
>
ol
o
pacs

o &

N
>
2
T ox
CE

S~
=

ox B 2 X
U

i re
il
rir
-

IIEIN
ol
2
B
i

dlo K
ool o,
X Lol N
2 e
— O
oo o gy
> rid
lo o= Y
ox el
él;_ B> o
o o
ro,
= g ro & ity
g oy

ol
o

), NHR (noise
to harmonic ratio, H-& o] A& H|-&) 5L 7| EFul
wako] oot 24 24S WA Shav
of Wl Aok Z7140] ol uag 240

HAF ATre| AlEE w3 Holz A Hrh? o

(o3
~

Table 4. Inferential statistical (RM—ANOVA) results by session

Preoperative  After 5—7 days After 6 weeks val eT
M= SD M= SD M=+ SD P vau
1451+474  10.89+567 13.94+6.35 0.003**

TRepealed measure ANOVA
P <0.01

Variable F p

Glottal input power (watt)

/pi/ 4.376 0.019*

/p"i/ 1.998 0.149

/i 1.820 0.175
Glottal efficiency (ppm)

/pi/ 6.115 0.005**

/p"i/ 4.550 0.017*

/p’i/ 3.752 0.032*
MPT (s) 6.931 0.003**

*p<0.05, **p<0.01
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