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= Abstract=

Laryngeal Evoked Electromyography with a Noninvasive Technique

Sung Min Chung, M.D., Sun Hee Cho, Ph.D.,* Kee Duk Park, M.D.**

Department of Otolaryngology, *Physiology, **Neurology, College of Medicine,
Ewha Womans University, Seoul, Korea

Background and Objectives : Laryngeal Evoked Electromyography(EEMG) is a objective,
quantitative technique to determine innervation status of larynx. The possible applications of
this technique are to confirm the etiology of impaired vocal fold motion and monitor perio-
perative vagus nerve trauma. The purpose of this study is to develop a novel method for deter-
mining the amount of reinnervation of recurrent laryngeal nerve with accurate, inexpensive,
and minimally invasive technique in human.

Materials and Methods : Laryngeal EEMG was performed for 16 adults with intact vocal
folds motion and 2 patients diagnosed as unilateral vocal fold paralysis. For the purpose of
searching what is the optimal and noninvasive technique for laryngeal EEMG, we used 2 types
of stimulation configurations(transcutaneous vs. percutaneous) and 2 types of recording config-
urations(intramuscular vs. surface).

Results and Conclusions : Percutaneous needle stimulation and surface recording of laryn-
geal EEMG was reliable and comparable to standard needle stimulation and invasive intram-
uscular needle recording. But the laryngeal EEMG by the surface recording and transcutaneous
surface stimulation was not reliable and repeatable. Therefore we recommended that laryngeal
EEMG by surface recording and percutaneous needle stimulation would be minimally invasive,
reliable technique to know the status of reinnervation in the patients with vocal fold paralysis.

KEY WORD : Laryngeal evoked electromyography.
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Fig. 1. Electrode placement in needle stimulation and sur-
face recording. A : Reference electrode to recording
electrode. B : Recording electrode. C : Stimulating
electrode. D : Reference electrode to stimulating
electrode.
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Table 1. Results of evoked laryngeal electromyography
by surface recording in normal adult

Surface Needle
stimulation stimulation

Male Female Male Female

Fig. 2. Electrode placement in surface stimulation and sur-
face recording. A : Reference electrode to recor-
ding electrode. B : Recording electrode. C : Stimu-
lating electrode. D : Reference electrode to stimu-
lating electrode.

Latency 1 20 14 19 2.3
(msec) 2 2.1 19 138 19
3 34 2.2 2.1 2.2
4 3.3 23 2.0 1.6
5 3.0 2.8 1.9 1.7
6 - 20 1.7 1.5
7 - 1.5 1.2 1.5
8 - 1.6 1.3 1.5
Average 2.760 1963 1.738 1.775
SD 0.666 0.469 0.325 0.324
Amplitude 1 0.055 0.029 0.017 0.207
(mV) 2 0.197 0.386 0.024 0.556
3 0.424 0.024 0.042 0.030
4 0.556 0.035 0.047 0.043
5 0377 0.114 0.039 0.262
6 - 0.220 0.113 0.240
7 - 0.092 0249 0587
8 - 0.115 0.151 0.342
Average 0.322 0.127 0.085 0.283
SD 0.197 0.23 0.081 0.207
Duration 1 50 1.6 2.1 1.3
2 45 5.1 23 4.6
3 4.0 29 35 25
4 38 23 3.2 22
5 39 4.5 3.1 4.1
6 - 3.0 2.4 20
7 - 5.0 1.4 49
8 - 4.5 20 4.3
Average 4.240 3.613 2588 3.238
SD 0503 1.329 0.681 1384
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Ao PAEEE Bola len, 44e 2533 715
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AFstn Aoz 715PE o FA= 1.9msec, A
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Table 2. Results of evoked laryngeal electromyography in the patients with unifateral vocal fold paralysis

Case Etiology

Sex

Age/ Method of simulation *LEEMG
& recording Healthy vocal fold Deseased vocal fold

Case 1 23/M Neck trauma
(D : 3 wks)

Case 2 41+ Post-thyroidectomy
(D : 7ms)

t NS-NR

*NS-SR

$$S5-NR

§5-SR

YEMG

T NS-NR

*NS-SR

$55-NR

SS-SR

TEMG

il ee
VL

g e

*LEEMG : Laryngeal Evoked Electromyography
# NS-SR : Needle Stimulation-Surface Recording
|| S-SR : Surface Stimulation-Surface Recording

T NS-NR : Needle stimulation-Needle Recording
§SS-MR : Surface Stimulation-Needle Recording
91 EMG : Electromyography
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