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significance (p=0.054).

be considered in these patients.

Risk Factors of Deteriorated Voice Quality in Patients Who Underwent Thyroidectomy

Hyoung Shin Lee, MD/, Sung Won Kim, MD, PhD', Chanwoo Park, MD", Chang Hoi Kim, MD',
Seobin Kim, MD', Sujin Lim’, Kang Dae Lee, MD, PhD"*

Department of Otolaryngology-Head and Neck Surgery', Kosin University College of Medicine, Busan
Kosin University College of Medicine’, Busan

Background and Objectives: Quality of voice may be deteriorated after thyroidectomy without any injury to
recurrent laryngeal nerve. While there have been several studies showing the change of acoustic parameters after
thyroidectomy, factors related to deteriorated voice quality have been rarely studies. In this study, we sought to
analyze the factors associated to deteriorated voice quality after thyroidectomy.

Materials and Methods: We made a retrospective review of 35 patients who underwent thyroidectomy for papil-
lary thyroid carcinoma. Voice analysis including acoustic analysis, voice handicap index 10 (VHI-10), and GRBAS
score was conducted before and 3 months after surgery. Patients were grouped according to the amount of increase
in VHI-10 after surgery ; group A (A VHI<7) and group B (A VHI>7). Clinicopathologic factors associated to
patients of group B were analyzed and changes of parameters from acoustic analysis in each group were evaluated.

Results : Patients of group B were associated with age > 45 years (p=0.025) and showed borderline association
to total thyroidectomy (p=0.075) and tumor size > lcm (p=0.086). Multivariate analysis demonstrated that those
with age > 45 years were independently associated to deteriorated quality of voice (p=0.014, HR=18.38). Patients
of group B were also associated to significant deterioration of high pitch (p<0.001) and Grade score with borderline

Conclusion: Patients older than 45 years may have higher risk of deterioration of quality of voice after thyroi-
dectomy based on increase of VHI-10 score (A VHI>7). Association with deterioration of high pitch should also

Key Words : Papillary thyroid carcinoma - Thyroidectomy - Voice - Voice handicap index.
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Table 1. Univariate analysis of factors associated with
deteriorated VHI-10 after thyroidectomy

Factors Group A Group B P
(AVHI<7) (AVHIZ7)  value
Age
< 45 years 11/15 (73.3%) 4/15 (26.7%) 0.025
> 45 years 7/20 (35.0%) 13/20 (65.0%)
Gender
Female 16/33 (48.5%) 17/33 (51.5%) 0.486
Male 2/2 (100%) 0/2 (0%)
BMI (Kg/m2)
<25 13/27 (48.1%) 14/27 (51.4%) 0.691
> 25 5/8 (62.5%)  3/8 (37.5%)
Alcohol
No 16/29 (55.2%) 13/29 (44.8%) 0.402
Yes 2/6 (33.3%) 4/6 (66.7%)
LPRD
No 13/22 (59.1%) 9/22 (40.9%) 0.238
Yes 5/13 (38.5%) 8/13 (47.1%)
Thyroidectomy
Unilateral 9/12 (75.0%) 3/12 (25.0%) 0.075
Bilateral 9/23 (39.1%) 14/23 (60.9%)
Central neck dissection
Unilateral 13/27 (48.1%) 14/27 (51.9%) 0.691
Bilateral 5/8 (62.5%) 3/8 (37.5%)
ST muscle
No resection 6/12 (50.0%) 6/12 (50.0%) 0.903
Partial resection 12/23 (52.2%) 11/23 (47.8%)
OP time
< 2 hours 7/16 (43.8%) 9/16 (56.2%) 0.404
> 2 hours 11/19 (57.9%) 8/19 (42.1%)
Tumor size
<1lcm 14/22 (63.6%) 4/13 (30.8%) 0.086
>21cm 8/22 (36.4%) 9/13 (69.2%)
ETE
No 13/21 (61.9%) 5/14 (35.7%) 0.129
Yes 8/21 (38.1%) 9/14 (64.3%)
RAI
No 11/19 (57.9%) 8/19 (42/1%) 0.404
Yes 7/16 (43.8%) 9/16 (56.3%)

BMI, body mass index; LPRD, laryngopharyngeal reflux
disease, OP time, operation time; ETE, extrathyroidal ex-
tension; RAI, radioactive iodine ablation
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Table 2. Multivariate analysis of factors associated with deteriorated VHI-10 after thyroidectomy
o ) 95% Cl Exp(B)
Clinicopathologic factors B (SE) P value Exp (B)
Lower Upper
Age (= 45 years) 2911 (1.186) 0.014 18.380 1.799 187.779
Total thyroidectomy 1.635 (1.098) 0.136 5.131 0.597 44112
Tumor size (2 1 cm) 1.758 (1.239) 0.156 5.801 0.511 65.846
B, beta, SE, standard error; Exp(B), odds ratio; 95% Cl, 95% confidence interval
Table 3. Comparison between preoperative and postoperative outcomes of vocal analysis in group A and group B
Parameters Group A (AVHI < 7) Group B (AVHI = 7)
PreOP POD 3 Mo P value PreOP POD 3 Mo P value
MPT (sec) 16.97+£6.19 17.74+6.38 0.488 14.89+6.06 13.73+£5.55 0.261
FO (Hz) 203.20+28.82 202.45+26.56 0.873 205.11+27.33 202.31+21.17 0.595
Jitter (%) 0.68+0.41 0.58+0.42 0.434 0.59+0.32 0.72+0.47 0.187
Shimmer (%) 3.80£1.10 3.86+1.22 0.800 3.37£1.58 3.52+1.48 0.667
NHR 0.13+0.02 0.12+0.01 0.440 0.60£1.93 0.13+0.01 0.335
Grade 0.44+0.51 0.28+0.40 0.206 0.44+0.44 0.63+0.38 0.054
High fone loss 0.81£1.16 1.25%1.12 0.312 1.06+1.02 2.82+1.42 <0.001

MPT, maximal phonation time; FO, fundamental frequency; NHR, noise to harmonic ratio; PreOP, preoperative; POD 3 Mo,

postoperative 3 months



Gol Ao dEiA glon diEe Aol
Lombardi 57 ol oJ}d 244 AAlE T 83 2
4 71 Astt & = Y 7HA] A&ET7 370
A= S itk & AR A dAle &
& 23R WA Al 2 Sk} felaiA et
IHY A £43 GARE 202 3)EE e Hsh
uf on:}@ E3 A}z E] HAF A3 GRBAS FZo| A=
& F 25 A A4t S g wolthh 36719
A gEEe dats Bug A7l YoktD kA
A% F A% &4 glo] WAshE 94 715 Aste
olAF tjrE AN Holn] 24 o= 7] L& HX)
g g oR AR JFE E &
w2l o] Wa m& ow: A S 53709
olufell Fxte] o4 4 Bk sl
AlBYsHAl = =Tl :LE*OHE 5t e 3 370
A 54 7150l AstE o] Qlekal =7l= $AHES AVHI
>7g 7102 o A9, 454 1*04 Aol A F-2fs)
Al uLOLoEq AR x{x%zﬂ Hko Ao 94. _Z:okg] =l
717k 1 em o]/}1 2ol ~7Po} S Bk AA
G O] gt A= AT 22 9 HZOI st A
o] AstEo] 7| Al o3t T A &4 919
Erhe Bask okt ay, B dohEs
3 37 WA e 37| B fAjof| A ghegt
T ldlenz AA doiel ofd acle] 454 1
gt A A SAFANE FERleAE 29T

Bl 945 4 BAEd A T ﬂg

Oll

>~

- =

>~1>L

moﬂ et e Thol7} glo
- FO, NHR, jitter, shimmer
dHA Utk & Ao E A5
A Aol vs g ddAleS T2 B

7 oA Z715F H7t ZH2E 25%2) 60.9% %
J 7ls°] ot

0
o

8.02:. o>"

W AAAE FARlA 4
He B¥FE 2oy A

20
o

T o
L3
S
o

Al ¥l
A7F 671

z v 1o

=
M oo

N,
o e

9
S
3
2
AT
oz
2
)
i)
)
>
lo
oN,
o
X 10 o 4o 1

e net

n o H

=
o

=)
0
=2
4>
i *
o
of
of\
oE
]
N
oy
> 2
oz 2
o 1o

ol
)
L

119
=)

o
>,

rlo

e >
o

N

N

MN

|o
2o HU gy

e
L)

N
e
[N TR
Ko @ o qr

o,
g =
-
&
1o =
rE
1
s
e oy ofn
N
3
ol
o |0
N
)

o

>
62
32
o

Foll w2 &4 71459 Ao
71 9o Lang 579 $lolA=
27] F0&] A|5k2F NHRE o5} &

[.Tr
il

N

-
oL

=2

[
s
2 oX
o
S-)
HT

i

13k v} Glovt B Ao Ay Bk 2oz Al
wo] olo] Tjgt £4& s7]ol 8 Hlo]El7 Rast
fe=]

W A 249 201 0 ) dale] e

o H|2(paired T test)S 7|5t

QRS 2 G Aol Wl) S F 54 A1)
=

o PR 7t 23 Hol(F:

ELE Z7hE moleA] EAT Aolth. oo} & e
S 5 A7 240) WL oA Lehh=A] s
2 4 AT A Bje] of | 2glo] S40] £

e FEAL BT 5 ek WA ol
o]g]st Zmo|| A Vicente £”0] VHIQ] H3s}l= 7|Zoz

9] o}51E Bolalel Tl NS B4 A
7} Slek. ol 7jwkem 2P ARl ] Wei)
4 s ot 332 EU AL AN 4
ﬁ:rloﬂ/\iL VHI®| 3 AVHI>

© GRBAS 4% 53} o
4% Rk & Ao A=
| group B(AVHI>7)o]A]
AR §ol4do| gk chas of

AL Al et
VHI-109] ot3} Aw7}
GRBAS %4>2] Grade7} 7

;14 HE

geo] BALo] T &4 7% Aokt o4 X mA
o) 87} Aol wwd AT Bpelgt 4 9Tk w3,
VHI-109] B3l £ 917 gk 1 gofe] 3
E BAH R Gl goup BolA & ¥ oBiEle
AL Ho] Z23R9) SA7|S AslE A4t IS
A= ol FrbE FMsAdo] Hrhe AL 2l

4= 9Jch

# dTel B A AAREe] ek $4 AR
TG A SAA folge Wik A%
AT A B 57} HolA o] mE &4
WBlE FH BAT 4 slch weEbA, VHI102)
A7 Wse} ofof ATE ROIES o e o #x
TolH F7HH O ATY Bask ok E 2E F
ViR o E & 5 27) A Wgste 53
714Ql &4 7% Wake A AL &
6719 ol o] Wsto] et #7hH Q) BAo] Basich

014

Z2E
W dAle & 370d A AARE VHER0E 272
= 4 aE § 279 S8 54 7ls Asks 454

Ape] tololl 4] & o] WAIsIH Foke] 2717} 1 om

s

OOl AL, LA EA LS B A9 ofstels 4
S TIT 4 9T $4 F VHLI0 23] ofoht



A2 e AL Artee naa AN Pk Holw
2olieke FA7 lek. webA] ole} e 20 g

AFgo] A BAES WE A, 2% F 27] Bae
el 3t Aol S5 ololAel ¥ oE B
55 VHEI00] 4 5 347158 7R WHoR ®

o] & Zlojt.

A OO - A S - A A S - 24 -

References

1) Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel
SJ, Nikiforov YE, et al. 2015 American Thyroid Association
Management Guidelines for Adult Patients with Thyroid
Nodules and Differentiated Thyroid Cancer: The American
Thyroid Association Guidelines Task Force on Thyroid
Nodules and Differentiated Thyroid Cancer. Thyroid
2016;26:1-133.

2) Bilimoria KY, Bentrem DJ, Ko CY, Stewart AK, Winchester
DP, Talamonti MS, et al. Extent of surgery affects survival for
papillary thyroid cancer. Ann Surg 2007,246:375-81; dis-
cussion 81-84.

3) Lombardi CP, Raffaelli M, D'Alatri L, Marchese MR,
Rigante M, Paludetti G, et al. Voice and swallowing changes
after thyroidectomy in patients without inferior laryngeal
nerve injuries. Surgery 2006,140:1026-1034.

4) Sinagra DL, Montesinos MR, Tacchi VA, Moreno JC, Falco
JE, Mezzadri NA, et al. Voice changes after thyroidectomy
without recurrent laryngeal nerve injury. J Am Coll Surg
2004,;199:556-560.

5) Stojadinovic A, Shaha AR, Orlikoff RF, Nissan A, Kornak
M-F, Singh B, et al. Prospective functional voice assessment
in patients undergoing thyroid surgery. Ann Surg. 2002;
236:823.

6) Kuhn MA, Bloom G, Myssiorek D. Patient Perspectives on
Dysphonia After Thyroidectomy for Thyroid Cancer. J Voice
2013;27:111-114.

7) Bhattacharyya N, Fried MP. Assessment of the morbidity and
complications of total thyroidectomy. Archives of Otolaryngol
Head Neck Surg 2002,128:389.

- 11

8) Hong KH, Kim YK. Phonatory characteristics of patients un-
dergoing thyroidectomy without laryngeal nerve injury.
Otolaryngol Head Neck Surg 1997;117:399-404.

9) Debruyne F, Ostyn F, Delaere P, Wellens W. Acoustic analy-
sis of the speaking voice after thyroidectomy. J Voice 1997;
11:479-482.

10) Lang BH, Wong CK, Ma EP. 4 systematic review and meta-
analysis on acoustic voice parameters after uncomplicated
thyroidectomy. Laryngoscope 2016,126:528-537.

11) Vicente DA, Solomon NP, Avital I, Henry LR, Howard RS,
Helou LB, et al. Voice outcomes after total thyroidectomy,
partial thyroidectomy, or non-neck surgery using a pro-
spective multifactorial assessment. J Am Coll Surg 2014,219:
152-163.

12) Moris D, Mantonakis E, Makris M, Michalinos A, Vernadakis
S. Hoarseness after thyroidectomy: blame the endocrine sur-
geon alone? Hormones (Athens) 2014,13:5-15.

13) Lee HS, Kim JS, Kim SW, Noh WJ, Kim YJ, Oh D, et al.
Voice outcome according to surgical extent of transoral laser
microsurgery for Tl glottic carcinoma. Laryngoscope 2015.

14) Rosen CA, Lee AS, Osborne J, Zullo T, Murry T.
Development and validation of the voice handicap index-10.
Laryngoscope 2004,114:1549-1556.

15) Lee HS, Kim SW, Park HS, Park CW, Kim JS, Hong JC, et al.
Partial cutting of sternothyroid muscle during total thyroi-
dectomy: impact on postoperative vocal outcomes. Scientific
World Journal 2013;2013:416535.

16) Van Lierde K, D'Haeseleer E, Wuyts FL, Baudonck N,
Bernaert L, Vermeersch H. Impact of thyroidectomy without
laryngeal nerve injury on vocal quality characteristics: an
objective multiparameter approach. Laryngoscope 2010;
120:338-345.

17) Ma EP, Yiu EM. Multiparametric evaluation of dysphonic
severity. J Voice 2006;20:380-390.

18) Echternach M, Maurer CA, Mencke T, Schilling M, Verse T,
Richter B. Laryngeal complications after thyroidectomy: is it
always the surgeon? Arch Surg 2009;144:149-153; dis-
cussion 53.

19) Kikura M, Suzuki K, Itagaki T, Takada T, Sato S. Age and co-
morbidity as risk factors for vocal cord paralysis associated
with tracheal intubation. Br J Anaesth 2007,;98:524-530.



