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Evaluating the patient’s voice before thyroidectomy is useful for the purpose of identifying pa- Received September 25, 2020
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recovery through active early rehabilitation treatment for patients who complain of speech im-
pairment without paralysis. In particular, neck exercise can improve the adhesion of the surgical
site and increase the range of motion of the neck as well as improve subjective neck discomfort.

In addition, hearing, voice and breathing functions should be improved, and voice hygiene edu- International St. Mary's Hospital,

cation and counseling should be provided. Vocal cord injection is the first treatment option for 25 Simgok-ro 100beon-gil, Seo-gu,

unilateral vocal cord palsy. By establishing a protocol for voice disorders before and after thyroid Incheon 22711, Korea

surgery and providing appropriate treatment, the quality of life of patients can be improved. Tel +82-32-290-3878
Fax+82-32-290-3879

Keywords Thyroid cancer; Thyroidectomy; Vocal cord palsy; Speech disorder; Voice therapy. E-mail hyunjun.hong@gmail.com
ORCID iDs

So Yeon Yoon
https://orcid.org/0000-0002-7720-6424
Hyun Jun Hong

M = https://orcid.org/0000-0002-7808-7877
_ - _ This is an Open Access article distributed
A xézﬂ% - =4 ‘ﬂg}l\f dukz o 2 EI%OHZ‘?"‘R_]%](FGCUTTGH'[ laryngeal under the terms of the Creative
L A5 A : P\ olE Commons Attribution Non-Commercial
nerve, RLN) 1= A4%-F417 (superior laryngeal nerve, SLN) &7¢of 7|qlgte}. 21 License (https:/creativecommons.org/
Pl QRO s s 413 S4olt Arubulzt gl B9l i F &4 WS leensesoynh ) whichpermis
olo} Ao 2 5 As FRE0| 74E Qlr). o]l Thopst 2AFS 5 Aske AS 7AFA u.nrelstrlc‘te non-commercial use,
il & Ul 2azor— A= =5 T il oW o= azOf= 5T ol distribution, and reproduction in any
5 s s = = medium, provided the original work is
% T =35 2 (post thyroidectomy syndrome) &2 Aolslar gick A 24 & Al ropely c‘i’te o 9
3 e gt

(strap muscle) BT T M 210] 4t G2 FFO| gl 71T
A 9V ol o3t Hela et 5o o] et

S T U S e B oISk BB slEwt B FI Su AT

Copyright © 2020 Korean Society of Laryngology, Phoniatrics and Logopedics 49


mailto:hyunjun.hong@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.22469/jkslp.2020.31.2.49&domain=pdf&date_stamp=2020-12-30

JKSLP

3 e S sferaly] 9lsl 4 AF SAED PA) Ba
o] e FEIgick

1o
ofy
o
ox.
o
=
=
i)
=
30
£
Wt
E
o do
fr
ﬂi}ﬂ iu)
o
E
iy
= O
=

B
4
i}
)
R
_?1_4‘
=
o

REREREE
o] Agefuu] o
ol 24 F4ol G Aol

ol ] PR Qe T AT
dhobult B B4k o 30%2] 3
A) Ptk W ek wof 4
b ok e e QI
of2]7} % 5L 0|2 QI3t ]
Xo] Slek. E TFE ol = 1Y
& ol 4 A B & 2
HgolA] e ool WAE T
| el dsjel ew g
Z9oH o) oA 2710] WARUTESO 71
slo oz molm=

5l A3E2 013 === (laryngopharyn—
geal reflux disease)|%1. o 1 dhol] Ao 24, o &4,
Zhol7 F%(Reinke's edema) 5= IHEE I
o]} Zho], g5 Hof| TAFe| S HrIshE A2 Sl
= Aojjula 32}7\}—4 ZIeHE ofet ghxpe] 34 o) ]
A= o vl 583 JeE 51, o] o] =
A A&7F =olA = Xﬂ— a1 AR Al Aol v
Aotz o Ega Ttk Pal i Hof| wlE] 344 AALE
SlFH g ol WA 4= o= o4 $I3 12 At
el SERtellA] A stz dl &l Hoh
ol7 2Hgo] Ae| the Aol unE Aol T2 g
o] 7H5E7t oh= o E2 qlon, 29| )=t Zhol=ekele|
L= SERfof| A Al 34\4 A

oﬂﬂ) ﬂi-{}

g4

%
=
o
P
i
G -
o
oX
o

1

F

L

O

i

NS
T A4
=
=

o
[o
filo oy
ne B
A —?L
01' B3
T ==

A

)
TS D

S 1:% -
= e}
i N
o3
o
%
et
4
30
rlr

Hor

7

I

B

ot

B9

il

1o
-1> ox

Jud
R
o
S{E

(o]
T
i)
Hir
flo

A

rﬂ 30

-

[}
T

£ r
— Mo
o
b

g2
rlo
-z
Shs
o
_>|.1_|(
S

=

N
o

8
2|
A

-

d

-

SRLLS X1 0“3}7) U—}EV‘] A %Z}—J
g5k, gRtoA o & A 4=

A3} 7hs/del thste] Argstal =

&% HS}H(exercise tolerance) 74,

E—ﬂ.(vocal effort)-J 27} Zo] &Alo] 2% o)A

¢

=2
e
%
)
&5
I

ot o
>

‘lo o_>|: _1§1ol

o
ol
o d

it}
o &
-
L
ot
ofl
1o
il
2
é
1o o
e
O
T
(¢
2
‘B
¥
o
I oL X -1}0“

e ¢ 31 ofel 714 ] Siche A
e

=
BAEo| 54 7 AR B

pitched disorder), T=2ol(singing difficulty)2} & thoF
2,

L
H,
T
-
—Lr‘
Fod
[
=
Kl
|
N ol
=
=3
@
=

3 o= FAFLY o]2 MM 4% T 250}
gt H7]— AWMES el o A 7ho| thokslal
G713 zoln, i 2A WAL 2 o]o]:7]8]—7] 3=
o 474 Fo] —QEOHXIE}EI 33T 7 4 B 200]
ZH~(lowered pitch)4 At 12, &ha} 7]& -rlﬂr—r(speak—

ing fundamental frequency)®] 4, 4l E48], A= 4 5
o] Bk 2 v} Iek? A 424 - st 7ls el ekt o
ofd 4= =t A dEAIEoIY AAAleS AldeE g
A2 58%0014 IsHRol7F HAE ik Hav) glon O Al
A| As} £=4F A]9=(swallowing impairment score)& ©]-83}
of dspgol o & 7t AolNE A TUOE =53t

o|% 5ol 7} 20%001 4 BAEITkL B gl v ek 7}

A 424 215 7)1E Fab<(fundamental frequency), Z/o)

O
r

kA A]7Hmaximal phonation time, MPT), jitter, shimmer,
o1A4] ¥kl X HE(soft phonation index) 4227} &3] 743}
P, = g F Toll= WS =7 FE FAE BYou
MPTUr T2y Zuls=o] A} Aol oJAHE] Yol 2
OF wehA TP BAe] g T AU, 20 B
Aol gl 9 sjdS Pl e & 348 AAPE ==

o] sick

flL
o:

¢
0O

2
H

ryngotracheal fixation), AAFZFA £&AF Y H2(lymph

s
edema) T 7s &4 5ol Ylos FAHI o,
o] F Ty 1zto] 7 Fadt Yooz A -
f-2fo] WAyl

& 5 S5 A fdaA7)7] flske] f-3
el 4 Z 23RN E A3 4SS (head and neck stretch—
ing exercise)= =5l A& THAZ 4= Qi
o} Takamura 579] 7 Aol A H5 %5
Aol 1311 052 SERptol Hase] R ST
Aert e 5 19 A tj7hA] ral Waes)
59 AT AnfolMs & F ohSERE AR
Q7

[e] —1

Ho 2

iz
i
flo (&
oy
g e
in

o}ﬂ_—\:L
—
5
> &

do
o
Jo

(¢}
e
fof
2

1_1
=

e

o

=

acs
32
~
2=
o
4
ol
DY
o
>
W o,
ot
(O8]
=
e
o
o,
)
ot
o



= O 7 1] Zpol7} glSiTh wheba] 7)o AR EE Al
2hgke 2 S483 AR glo] e & 27|25 o|W)e =
A sfladts dl Tia Sk AMS SIS 4= 3lle
o= HAAE & SXEY A=A A" 5
of S & Ao 7HHct g, Hrhe £ A% 5
ol A SN, )1 ol W Aol AR 59 A
2} A7)0l whet o]t 2fo] 7t e A] (hSk=], ool thsf
A 7R 50 aut 9 AE HEs] QIX|shaL k% $kr}; 1
Sof Zue Bar) YA E3 Jang 5109] 9 Anp =
7ol 5 &5& Alds =0l lolAl Vancouver Scar
Scale 53l B7FeH A B4 A7t & ¢ 25 9 37
AR oA 2ot} Blusto] ot AEilch dnkA
© 2 7)o T A 25S Al 739 A ahd e 9
Ho] Qlal A Pl ot g nlE 4= Slokal A=

o1
£
59

a
g
I R

H
o
fo
rN
it}
oS
ox
o
e
i)
i)
2

o I
s
40
£
=
4y
i
ot
2
&

fi
o
fu

o
l

e
o
b
=)
ified
ofrt
flo
k3
oZ
P o
B
o]
i
957
O

ofN
ol
ol
5
i
N g
N
o)
ox fr

T
o
=)
©
2 > i o &

32 & N Ho
J
5
e
fo
N
flo -z N o

. II}L l'UlO F{o
- offf
o o
o
ox o

=)
fin
)
1
-
it
-z
(]
ox
oftt
ox,
=
2
of
]

oft

ok r
L
To uh

0~5.2%, DAH &4
;q 9‘)]\]—/]_15717)

A=A Aefuiule) A7 BHe
o] ® Aotk A= Hile AEe

Gl
|'\j
5

Sl e U] At s sieieke YA Se) a1

4
Foll oJ3) &4 WEPE £ 4 glom, Wake A7 4
o] gl 497} oletul A L540] Bj=d 4 glon
2 6~1270Y A S22 Po] stk Amt 27 &
A Aok 44 AR s 4 ok 94 Azt 924
i) E2fol ol 44 of 4ok Tgle] SA1H O = A3y
shof shul S A W ARG 5 itk 34 MR 4T

Voice Management in Thyroid Cancer -
So Yeon Yoon, et al.

< AdHntH| = Qg FAEet BAF A5 AFshaL e
o a9l BAF &8-S AT vl v /3R EE
e ® 54 A= PN HE B0l IA &
& Aol sEnt A fARE Ak B 4 ok Ee
o oY e Bl 3l AR e AVIE =
Z 5 Aok s 31 7HsAdo] gAY, S9lo] FukEle
785 25T 54 Bl&o] st Beolle aEd ARE A
BT 5 o, e Aae A Adedddse, 434
Fe 1Fold YAdslids 22 754 e 19l $
FAVARA e e 4 glo 2/ A|me) Ads] 25t
ko] 1 muhE Sofsiet 4= Qlek”
Ielle A =& F Akt 28Rt 4,

» oy
o ofy

sheluls 97k ofUnl, &
R C KL
RS2 A Ro] Aolgleh, Aol 6~1271%
o] 717 B3t AL e A, ALElE g Tl 4
22 27] A7} AT ok Ba] AYHoR G4 A}
a7, Adintelol ofgk Sl wigo] WAls) =
%7) 27} gk Bolrks 27] Aol A
7% BB Bgg Fi Aow o 21 7] 4
25 AlRsks Zo] ool 25 oo g e 4

ﬂ']olrf]‘,%)

MiZ=2=(Injection laryngoplasty)

AiFd=e] Aoz Aol Thhstd, Qo A4l
oR7F Q. glo] ERfeA & B 4] ¥ 34 34
W ZAd3t AT 4Fe] A gFAto] 7 stk Holth Ale

4% 2 =7)(lidocaine) 22 BIF U SHE npHAZ] &
3% FFUHAE R dUE Ad TESFEA 257014
(gauge) FAM=(long disposable needle)S ©]-8-5}0] &

e FskA W ericothyroid approach), /4 A=< %
U (transcartilaginous approach), &2 {AMEHS &
5}o](thyrohyoid approach) A3t (vocalis muscle) ol 43
eSSttt A et A IS4 Addint
] ghtol| A Araddso] 53] 183 ol oHIT-F
ZdHelakel7t A rsial WA Adohiupa] SRRtol| A =7t
2 735 A7 B agh IR fgo] Yol wiio]

§ ]

t}. 20109 Lee 57 I4MA S 5 WS UAIA, 974

ol

Aehube) 25t 4ol A iR 84, Tela &4
BAF 49| Ao BAHLS HER WSk w7 &
2 93 23 RS F 39 T B} GBS B
Sgiek. QA RSl vistel A g T AR
A9 FAL H910] Agake 4t 4gle] HB 91 Sl

https://jkslp.org 51



< FEA ARE R
Ay B o g sfuke] 22 22 B2l (space filler)Q] 37} 9
AFHoff label) &= “defjol] A&l Qli= Zlo] ddolct. 1]
=+ 2 $t= Food and Drug Administration <1 ¥rol A
tjoll - 7}53t 4243 B2 Radiesse™(Merz Pharma
GmbH & Co., Frankfurt, Germany)°|t}. 1 2Jo|% Aqu-
amid®(polyacrylamide hydrogel; Ferrosan A/S, Soeborg,
Denmark), ArteFill®(Artes Medical, Inc., San Diego, CA,
USA), hyaluronic acid derivative(Rofilan; Rofil Medical
International, Breda, the Netherland) 5°"¢] At 34 &
Ao 2A10] A% ol wheh ARgE1 9k 20159 Moon
=0 g7 Qdjup] Zdlo] calcium hydroxyapatite, poly—
acrylamide hydrogel, hyaluronic acid derivativeS ©]-8-3F
67l1E7ke] Ao ¢ &4 oA A= AdS g A, 7|&E
o] Al 9] E4E-2 phosphate-buffered saline¥} H]aLg)
S o] AE-Z5%(mild to moderate) ©|& ¥F2-(foreign body
reaction)= &SI O, o]&E 4o (foreign body gran—
uloma)} =2 AZFgE HA-8-2 Ho|z] okofty. whaka] dA)
FPH R o] 7T A 4 = 2 FARE jlol 4

toll AR = & o= Az

ZAMSIE(Thyroplasty) + I| 2 HE L H&(Arytenoid
adduction)

W+ F 924 97 Aiopilel 2 22 (gold
4 g

standard)= A S +oIAZ WSk 19759 Is-
shiki 5770] AR ES NAEE o|F 714 ge YA A3}
7F RO EQAL PRI A& AT AE S e o] ol
o}, SRR Al A A7 Aol ARIA] B A5 6~
12714& 7193 e7} Al sfioF sh, F7F2Q1 A5 A7
o} oA A 5E vk 2RpO] A9, i B ol A Ble
(dissection)7} o1& To] Uk’ Unbzlo 7 SR &
(posterior glottic gap)©| LA, vha]E o 127} 444 =
B} =2 7 X(vertical level differences)ofl= 3 GAI A
&8 BA) AdEtE Ao] 2HELY ST FAjE= 2S
o A 2ol JiiFUER tiAlE e, dvkyo®
= I Al FA4E TY 7H4o] 1 mm oJUiel A= $AAE &

(mild glottic gap)2] F-¢-oll= AdlFEdE0], 2~3 mm o4H<l
5% oY 3AE E(moderate to severe glottic gap)S]
Aol PRl s ek

E|S0|S5AMA MZARYX|HHE(RLN reinnervation)

WA +udAdTW e HH4 4% (static proce-
dure)2A] Als & @ AJZFo] AU, BHAZA Y A &
< $9]=(denervation muscle atrophy)°ll 2J8l] SAlo| 2I3}g]
= A o] dhAiSle] A4=%&(revision surgery)©] HLR3gF >
7F gt olof| wkslo] E|E o] 3 EA A ARl g A
TS5 volume) X = (tfone)E FAISF] Ae| 2 owA
= G712l SA THo] 7Hsd o] Uk shAt 417
Argol dojupr] LA et Alzko] Aef7] wfitol X

SHE AP =770l 3~670 7o) 7|7ko] B st
% o] QItk™ 20144 Lee 5792 199] d&4
W ddinh] SRS o2 5 F
A A & 04, A A4 AT e &
| oA sdEE dﬁow.QE X stelc), 215 ElEol+
A7 JﬁZHZl“H Aeke Al7do] 713 glo](tension free)
Hgtol] 7kt 4%, 9- Ob}%‘_%(nylon )2 AHg3fo] 4~53]
O] 417 9Juk-g-2t< (epineural suture)e AlsIA FHrk 514
AT 2 AE Bt A % gle Aol E7Hedt A
of= I (strap muscle) .2 7= F-417 118 (ansa cer-
vicalis)2} A ElEo] ¢ FAES JARItHansa-RLN
reinnervation).

O]ZZIH /HEHU]—H]J:_ g—/g' _/'\_% _?;7_ 1:‘_13_]-/(7-]—5]-“5_ 7]-7(]— Al 7Vs)
HEFO = OF 1% Aol WAYst= A= .
npe] g Aol fA]of wet Ao 2 W E (adductor
type), &/48(abductor type) & H7E 4= 9tk WHY

_\,“_ Ulo

o

oM,

c

FEA AfutaY A9, S T EZZH EHIAL Th
s 497t glop], oy FEA Ariuhule) A9, 2%
Fol BEEUI 22 7 Aol flovk ALK o e

Q e

(breathy voice)@} 2+ d
P &S Adirp|Y] Ag o RE 1) 57 11—4.?_ %:L’é-f(walt&
see), 2) 7|3 A7e &2 7|3 A <& (tracheotomy or tra—
cheal fenestration), 3) A2/ & + | QAT H B AR &
(posterior cordotomy +medial partial arytenoidectomy),
4) AL < (vocal fold lateralization), 5) TG
(arytenoid abduction)®] itk 1T F&A AdehuiH|e] 2]
= HO 2= 5018 A= 15 E¢(swallowing train—
ing)& Al & 4= Qlov, mIfAo]R] orobr] 7Aoo R =
WAE F5/d Addintu|Ect 271 o] Ao Aotk



AN 22 5 24 NE RI2
S T o AT ARG 8 BES UET W34 7]

_?;5; 11: =
s YEste Zlolth 54 ARe HE o] ¥ 9)7](ses-

2.
)
g
N
N
el
o
o
H
alle
o,
i)
riok
)
)
M
o
g
lle
o
re
2
E
U
S~
>
=2

ofs} o] of#fo} gk, WA Trret

=] =
o] g, A2l 54, A, 254 Be 25 Ve
|

e} h [e) o L
A T2 SA4Y wHol, A, it 22 gl
S-S 145k Aoltk 9l& S¢] “chant talk,” “ear train-

ing,” “head positioning,” “pushing approach” 52| A&7}
EIFELE” vix|eke 2 APe)ael e 7] Ay 5 7t
F AAZA o2 S0l Slof B AlLE A 71
T8 A5 =3 &4 7% £ (vocal function ex-
ercise), 38 <73 X E(resonant voice therapy), BHH|4} 4=
Z&(semi-occluded vocal tract exercise) 5-©] ZgHet} 0

Fa T 54 AmAA 2 7] arsfor & Ao] Qiok ¢
A AR 25 A ol 9 E85 1| 9l FEd] A
A7} A5 o)Fo] SA RS Ao gkt =3k
Al Tei2e] &4 7He S Esfiof gtk SE S ster-
nohyoid muscle), &7t~ (sternothyroid muscle)o] 42
SHH st orelo] Skl o] S (cricothyroid
muscle)®] =5 oIt Aapz o2 o o7t olut
™ 7] Fak(pitch) @t 34 7= (loudness) & 7HAIX]
o mhebd FEelto] Yol Qe A 4l e, w2

3

o

ol 9
2 8ol ofel 5 oI S gom R 24 Arofts
% ol 28 3 50| ZElolof Tk, wRt HAln}
2] s A 71 ) A 719 o] o el Wasie 7]
T AR 2 TR A A A3 4] 9)

Voice Management in Thyroid Cancer
So Yeon Yoon, et al.

B
Se(Fig. 1). e VAl e SAtef disiAd = A oul’l

F-RAR 4ol skl S A 24 ANE
AR S AelA] B T 5 olulolFat ol AU
2 skl F 5% A 2AleH 5

iy}
oz
u)
]
J {l
e

o Jo
~

s

o ox

] X5 AARE(video laryngeal stro-
AAHspeech and voice acoustic study),
71998+ AAHaerodynamic study), 712118 AHAAHelec—
troglottography), %= 7AHvoice range profile program)]
£ Aldet R S8l S Sadhs A9 o4 A

= AEsHA ok 24 270 oA A B, 5 e
9 5 T I5S tAK[Shs S5 uRARA] = A, A
ojMe] FHlEEo R A7t FEHA HE5E 5 s =

ZF= 3 EL(lip trill), 3™ (humming) 715: 3HA, 17

(on
(@]
[72]
(@]
O
=]
<
o
ox,
M
1
Y,

9 v|7ke] £9S o]gste] BaEE SEAA  BaElE
W 5 e E S 3 4 AR 4R, AR & by

Asto] Gol, £, tjg} S EoAE Suted) wye

Q) =~ =4
Al S=oRAIAL Ak A A& F2 2 vl F2 o5
S s o ohl o) 9 AP Aol ofue),
& ¥ W50 27 MBI B 2 71 4] o

o= 1

Visit an outpatient clinic
Thyroid surgery scheduled Voice assessment

Department of thyroid surgery and before surgery

otorhinoplaryngology-head and neck surgery

Thyroid
surgery

Outpatient Voice . .
Voice Outpatient

treatment assessment

. therapy W care follow up

after surgery

after surgery

Fig. 1. Process of voice evaluation and treatment in thyroid surgery patients. For all thyroid surgery patients, a preoperative voice assessment
is performed by visiting the voice clinic of the otorhinolaryngology-head and neck surgery. One week to one month after surgery, the patient visits
the otolaryngology outpatient clinic and perform laryngoscopy and voice tests again. When the patient complains of symptoms of voice abnor-

malities, voice therapy is started.
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