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The Effect on Voice by Strap Muscle Cutting
in Thyroidectomy

Joong-Wha Koh, M.D., Euy Young Soh, M.D.", Hae-Dong
Yang, M.D2 Jeong-Min Chun, M.D., Youngju Kim, M.D.
and Seongju Lee, M.D.

Purpose: Voice change after thyroidectomy has generally
been the result of damage to the recurrent or superior
laryngeal nerve. But many patients complain voice alteration
without laryngeal nerve injury after thyroidectomy. The pur-
pose of this study is to investigate whether strap muscle
division results in any subjective or objective functional se-
quelae in voice, through long-term follow-up prospectively.
Methods: Twenty-two female patients who had undergone
thyroid surgery between July 1998 and December 1999,
were studied. The patients who were planned for neck
dissection, who had benign laryngeal disease or vocal cord
paresis, and whose vocal cord paresis were developed after
thyroid surgery, were excluded from this study. Twelve
patients had undergone thyroidectomy via retraction of strap
muscle and ten patients had undergone thyroidectomy via
cutting of strap muscle. For evaluation of voice, question-
naires for changes of voice, acoustics (fundamental fre-
quency, jitter, shimmer, signal to noise ratio, noise to har-
monic ratio, voice range), and aerodynamic (maximal pho-
nation time) analyses were done.

Results: The subjective voice symptoms after thyroidectomy
were disturbances of high pitch, singing, loud voice, and
easy fatigue at phonation. There were no significant diffe-
rences in voice parameters on acoustic and aerodynamic
analyses between the strap muscle retraction group and the
cutting group through long-term follow-up.

Conclusion: We conclude that strap muscle division does
not result in any subjective or objective functional problems
in voice. We suggest that surgical division and reconstruction
of these muscles should be employed routinely when opera-
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ting on large, toxic or neoplastic glands. (Korean J End-
ocrine Surg 2001;1:237-243)

Key Words: Thyroidectomy, Strap muscles, Voice parameters
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Aok

ek, 4 Yrpasel e B4
WAE B TelA AF 13082
A7E AT 13099 B F 203 £F A A

S AP 22417 15904 €5 AEAES A
3, 5 E FE old AES A, 29
U= A-AES AP thTable 3). $&F vt
% o] F¥& Fsta, oA BA
o &3] Y=g FstAt. I
=5 At FAAEAES AP 7ol 10 ¥
(Group 1), IS AR &3 AJSHEA Alggt o
o] 129 HHGroup 2). Ul He FY¥o] 5~6 cm
oo & ofF & A5 FANRE AP At HhES
AR 1PBARAA st & Fode FHstAh

H =245 94 =53AF Back Electret Condenser
Microphones AH&-sHATE 538t Art A= 7|53
4*(fundamental frequency), *|¥(jitter), % ™ (shimmer), A%
o] -4 (signal-to-noise ratio), Z=3}t] 4] (harmonic-to-
noise ratio), = % (voice range)S ZA P oH, F7|dsty

Table 2. Distribution of disease

15, 8, o) 8HAME BF Adsad 2245 Disease Group 1 Group 2 Total ()
gaew st HaAEe ARETE 194 66
2 PiolE 9HE BF o4 BAckTable 1), A7 GO 8 ? 17
g 4B BEE BIHTO ) AT 20 oo : : ;
~ alignancy
31 OFA}ZEOko A} 7= 3 T A
3, PEgel 3AMble 2. A mF B BA e 1 1
Follicular 1
Table 1. Age distribution Total 10 12 2
Age (years) Group 1 Group 2 Total ()
0-10 0 0 0 Table 3. Surgical proced
11~20 0 1 | able 3. Surgical procedures
21~30 5 1 6 Op. name Group 1 Group 2 Total (*3)
31~40 4 2 6
41~50 1 3 4 T. lobectomy 5 10 15
51~60 0 4 4 Subtotal T. 4 1 5
61~ 0 1 1 Total T. 1 1 2
Total 10 12 22 Total 10 12 22
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(1) 7| MFoF0) 3 A CHLMX|SAIZHMPT): I o)
AN (Group 1) 2 A QAT (Group 2)2 Z+zHe] 7
ANaedd FE 3174, €3 UIEA €3 o LA
S HAY vb Table 50149} 2ol HWLGAEAFS
Fe A, & FAFHZ F93 Zo|7t 113 (paired
t-test, p<0.05), 7|AFIFE TATHOZ {5t Aol

7} 1A tH(Table 5).

Table 4. Subjective postoperative voice symptoms

o) BT E paired ttestS o YT, F 1EIS] &7, Postop. duration
&30 BlA| o= independent t-testS ©]-&3t FA A Symptoms
. _ N N o e 1 week 1 month 6 months
sttt W d XFHUAE gl FAMA 75 (G1/G2)  (G1/G2) (G1/G2)
sgom ZE AAlA 059 AAEE NFOR 9,
p-value 0.05 °]312 <n|Es Aoz Y Difficulty of singing 20 (9/11) 5 (3/2) 1 (1/0)
Difficulty of high pitch 17 (7/10) 5 (3/2) 2 (1D
>4 Easy fatigue 15 (8/7) 4 (2/2) 1 (0/1)
4 o} o .
Difficulty of loud voice 11 (6/5) 3 (2/1) 0 (0/0)
1) A 3 SFUAZZAIAZA Hoarseness 2 (2/0) 0 (0/0) 0 (0/0)
Fe F 27 34W 207 £330 JeEhd Gl = cutting; G2 = retracting.
Table 5. Fyp and MPT
p-value
Pre Post 1 Post 2 Post 3
Post 1 Post 2 Post 3
Fo (Hz)
Group 1 209.9+28.08 211.6+29.04 211.5+£32.71 211.9+£32.18 0.45 0.45 0.63
Group 2 220.9+13.26 215.4426.37 214.5+24.37 214.9+18.95 0.27 0.21 0.24
MPT (sec)
Group 1 15.9£1.92 14.8+1.98 15.8£1.89 15.4£1.93 0.23 0.46 0.35
Group 2 16.0£1.66 15.4£1.70 15.7£1.68 15.7£1.70 0.23 0.35 0.35

Fo = fundamental frequency; MPT = maximum phonation time; Pre = preop.; Post 1 = postop. 1st wk.; Post 2 = postop. Ist mo.; Post

= postop. 6th mo.
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Table 6. Jitter and Shimmer

p-value
Pre Post 1 Post 2 Post 3
Post 1 Post 2 Post 3
Jitter (%)
Group 1 0.357+0.128 0.506+0.192 0.383+0.171 0.379+0.160 0.04* 0.36 0.53
Group 2 0.34210.191 0.44610.217 0.366+0.229 0.351£0.242 0.15 0.40 0.49
Shimmer (%)
Group 1 3.638+1.058 4.479+1.229 3.732+1.567 3.615+1.520 0.09 0.44 0.80
Group 2 3.037+0.878 3.725+1.770 2.977+1.750 2.840+1.473 0.13 0.46 0.42
*: p<0.05; Pre = preop.; Post 1 = postop. 1st wk.; Post 2 = postop. Ist mo.; Post 3 = postop. 6th mo.
Table 7. HNR and SNR
p-value
Pre Post 1 Post 2 Post 3
Post 1 Post 2 Post 3
HNR (dB)
Group 1 18.45£3.15 20.8913.46 19.2413.41 19.59+3.02 0.08 0.31 0.16
Group 2 19.18+3.47 21.07+£3.77 19.80+4.28 19.94£5.12 0.12 0.35 0.23
SNR
Group 1 17.61£3.13 19.77+£3.22 18.73+2.89 18.34+2.99 0.09 0.23 0.35
Group 2 18.30+£3.29 19.72+3.78 18.60+4.47 18.36+5.13 0.19 0.43 0.95

HNR = Harmonic to noise ratio SNR =

3 = postop. 6th mo.

Table 8. Voice range

Signal to noise ratio; Pre = preop.; Post 1 = postop. 1st wk.; Post 2 = postop. Ist mo; Post

p-value
Pre Post 1 Post 2 Post 3
Post 1 Post 2 Post 3
Lowest limit (Hz)
Group 1 182.7+14.47 177.5+£12.55 179.4+15.28 181.2+15.88 0.20 022 0.32
Group 2 173.6+23.10 169.4+18.24 172.6+20.54 173.7+21.49 0.26 0.89 0.97
Highest limit (Hz)
Group 1 324.9+82.72 330.1£73.62 330.5+76.74 329.7+74.93 0.48 0.29 0.34
Group 2 317.6£56.32 310.4+83.89 312.3£87.16 320.5£66.49 0.66 0.79 0.76

Pre = preop.; Post 1= postop. 1st wk.; Post 2 =
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Table 9. P-value comparison between group 1 and group 2 in
voice parameters

Pre Post 1 Post 2 Post 3

Fo’ 0.06 0.83 0.38 0.80
MPT’ 0.24 0.35 0.46 0.77
Jitter’ 0.32 0.66 0.27 0.24
Shimmer’ 0.61 0.32 0.67 0.58
HNR’ 0.70 0.67 0.29 0.14
SNR’ 0.86 0.49 0.06 0.99
Voice range

Lowest limit’ 0.24 0.25 0.39 0.37

Highest limit’ 0.81 0.57 0.61 0.76

Ex. Fy’ = Fo difference value between group 1 and group 2.

Table 10. Duration of operation

Group 1 Group 2
Mean (hr.) 2.6 35
Range 1.7~6 1.5~34

(Group 2) ZtZ oA F< A 2 F& F 1
7N EA 59 stgx| e} A E ST 29 F& A,

3) moh2 oot HAelZZiel Hlw

I AN (Group 1)F AT (Group 2)7+H2] Zhzte]
SAAEY & A, €% 157, € 2 o/lLEA gk vl
WA bl FAHSE {3 Ao]E HolA sk
TH(Table 9).
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