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Voice Changes after Thyroidectomy Without Recurrent Laryngeal Nerve Injury

Jeesun Choi, MD, Jong In Jeong, MD, Min-Seok Jang, MD and Young-Ik Son, MD, PhD

Department of Otorhinolaryngology-Head and Neck Surgery, Sungkyunkwan University School of Medicine,
Samsung Medical Center, Seoul, Korea

Background and Objectives :

Transient minor voice changes after thyroidectomy are not infrequent complaints even in cases

without any evidence of recurrent laryngeal nerve damage. However, clinical course, diagnosis and management of such voice

changes are not fully understood. This study aimed to evaluate the clinical characteristics of minor voice changes after thyroi-
dectomy. We also tried to assess the significance and feasibility of superior laryngeal nerve monitoring and to find out the optimal
evaluation tools for such voice changes after thyroidectomy. Materials and Method : Nine adult patients who received total
thyroidectomy without evidence of recurrent laryngeal nerve injury were enrolled for this prospective study. Voice evaluations
were performed preoperatively and 3 months postoperatively ; acoustic analyses including voice range profile, aecrodynamic study,
stroboscopic evaluation and subjective voice assessment with questionnaires. The external branch of superior laryngeal nerve

was monitored by nerve stimulator after ligation of superior thyroidal vessels. Results :

Four of nine patients complained their

voice change at 3 months after the surgery. Three of them reported complete recovery of their voice at 6 months after the surgery.
Acoustic analysis revealed significant decrease in their phonatory range especially with high tone loss. Questionnaires related to
singing was more sensitive than previously well-known “voice handicap index”. Stimulation of the superior laryngeal nerve was
feasible in most of the cases (94.4%), but it failed to show any correlation with minor voice changes after thyroidectomy.
Conclusion : Minor voice changes were not rare events during the first 6 month after thyroidectomy. Decrease in phonatory

range with high tone loss and therefore, discomfort in singing was the most common finding. Superior laryngeal monitoring was
feasible but it was not a sensitive tool for the prediction of minor voice change after thyroidectomy.

KEY WORDS : Thyroidectomy - Superior laryngeal nerve - Voice - Complication.
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Table 1. Demographic characteristics

Patient No.  Sex Age Occupation  Tumor size (cm)
1 F 51 House wife 0.8
2 F 57 House wife 0.5
3 F 46 House wife 1.5
4 M 53 Employee 0.7
5 F 59 Trader 0.7
6 F 53 House wife 0.6
7 F 50 House wife 0.9
8 F 45 Employee 0.4
9 M 42 Teacher 0.9
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Table 2. Changes in voice handicap index (VHI) and phonatory range before and after thyroidectomy

Patient number

1 2 3 4 5 6 7 8 9
Subjective voice changes after operation Worse  Worse Worse  Worse  None None None None  Beftter
Pre- and 3 months post-operative difference
of VHI-30* —-10 13 15 2 0 0 0 0 -11
of VHI-10" 4 6 6 0 0 0 0 -7
of Singing-VHI 6 9 3 1 0 0 0 0 -4
of phonatory range (semi-tones) -7 -13 -3 -5 2 1 0 -1 0

# . VHI-30 questionnaires are comprised of 30 questions and the score can range from 0 to 120, T : VHI-10 is comprised of 10 ques-
tions and the score can range from 0 to 40, ¥ : Singing-VHI used in this study is comprised of 3 questions and the score can range

from0to 12
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Table 3. Acoustic analyses before and after thyroidectomy

Pre-operation (mean=+SD) Post-operation (3 months) (mean+SD) p-value
Jitter (%) 2.02+1.43 1.35+1.02 173
Shimmer (%) 434+2.18 3.77+1.91 441
NHR 0.137+.031 0.133+.018 678
SFF (H2) 155
Male (h=2) 110.00+2.83 112.50+7.78
Female (n=7) 177.141+10.46 181.00+20.01
Lowest frequency (Hz) 463
Male (n=2) 87.5+-14.85 82.00+7.07
Female (n=7) 141.29+19.09 146.71+14.73
Highest frequency (Hz) .008
Male (n=2) 421.00+101.82 453.00+18.38
Female (n=7) 693.14+178.48 606.43+190.52
Semi-tones range 27.8+3.7 244+ 64 .028

NHR : Noise-to-harmonic ratio, SFF : Speaking fundamental frequency

1,200 - [1 Before surgery
1,000 [ Aftersurgery
800

600 -

200 ﬂﬂ H ﬂﬂ

1 2 3 4 5 6 7 8 9

Patient number

Phonatory range (Hz)

Fig. 1. Phonatory ranges of each patient ; before and after thy-
roidectomy. The black or white line in the lower part of each bar
indicates speaking fundamental frequency (Hz). A decrease in
phonatory range, especially in the high fone, was observed in
the 4 patients who reported worse voice after thyroidectomy
(patient number 1,2, 3, 4).

Zd 1914 4 semi—tones, S 294 9 semi—tones, &
gl 3914 —3 semi—tones®l SEsH= 15 AATF A4H
5] HAECSIT $HE e A5 RAg|e WIkE Bk
A 59l 5, 6914 242 2, 1 semi—tones® £°]
dseralon, Sl 7S e A, F HEpt glsla Sl 8
9] 7% 1 semi—tone®] 74353t} (Fig. 1).
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