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Study of Laryngeal Evoked Electromyography Method in Rats

Sung Min Chung, M.D., Sun Hee Cho, Ph.D.,* Jae Yeun Lee, M.D.,
Sun Seek Min, M.S..,** You Ree Shin, M.D.
Department of Otolaryngology, Physiology,* College of Medicine, Ewha Womans University,
Seoul, Korea

Department of Physiology College of Medicine & Neuroscience Institute,** Korea University,
Seoul, Korea

Laryngeal evoked EMG is the objective and quantitative method to measure the innervation
of laryngeal muscle. If there is a mobility disorder of vocal cords, the cause and location of
neural lesion can be understood by the laryngeal evoked EMG and if there is a vocal cord
paralysis, the degree of recovery and the policy of treatment can be determined by it. Recently,
the studies of reinnervation after recurrent laryngeal nerve injury have been actively carried out.
Laryngeal evoked EMG is useful to these studies.

The aim of study is to know whether noninvasive methods for stimulating the recurrent
laryngeal nerve and for recording of compound action potential(CAP) using surface electrode
are as useful as the invasive method using needle electrode.

We obtained EMG of laryngeal muscle by various stimulating and recording methods : 1)
Direct nerve stimulation by placing nerve cuff electrode made out of silastic tube and platinum
wire and recording by insertion of hook wire electrode into posterior cricoarytenoid(PCA) and
thyroarytenoid(TA) muscles, respectively. 2) Recording of compound action potential by
surface electrode after stimulation of recurrent laryngeal nerve by the insertion of 27 gauge of
needle electrode. 3) Recording of compound action potential by surface electrode after
stimulating the recurrent laryngeal nerve by transcutancous blunt rod electrode at
tracheoesophageal groove.

The amplitude, duration and latency of the CAP evoked by recurrent laryngeal nerve
stimulation were compared among the three groups. The amplitude of CAP was smallest in the
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group recorded from posterior cricoarytenoid and thyroarytenoid muscle, and that recorded by
surface electrode after stimulation by needle electrode was largest. The difference in amplitude
between the group by hook wire recording and the two groups by surface electrode recording
was significant statistically. There is no significant difference in duration and latency among

three groups.

Since the waveform of CAP from all three methods has similar duration, latency, we
concluded that noninvasive method is a useful as invasive methods.

KEY WORDS : Laryngeal evoked EMG - Compoud action potential(CAP).
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Fig. 1. Laryngeal evoked EMG method using nerve cuff
and hook wire electrode. H1 =hook wire electrode
inserted into thyroarytenoid muscle, H2=hook wire
electrode inserted into posterior cricoarytenoid mus-
cle, RLN=recurrent laryngea! nerve, NC=nerve cuff
electrode.

Fig. 2. Laryngeal evoked EMG method using needle elec-
trode and surface electrode. N=needle electrode
(stimulation), S=surface electrode (recording), R=
referrence electrode.
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Fig. 3. Laryngeal evoked EMG method using blunt rod elec-
trode and surface electrode. T=transcutaneous rod
electrode (stimulation), S=surface electrode (recording),
R=referrence electrode.
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Fig. 4. A typical laryngeal evoked electromyography(stimu-
lation by transcutaneous rod electrode, recording
by surface electrode).
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(p>0.05).

2. NS A

53 8% A9 A& Ab 12N FEATES
£ 1.58+0.35ms, FEHEZL 1.56:£0.48ms, 22
A 2.13+0.71ms, 3714 2.04+0.55msZE Vbt
Al F7tel & atele fGATHp>0.05).

3. g8

AE7)e 12 FEATEEL 1.83+0.71ms, 7
A2 1.59+0.37ms, 2204 2.07+0.81ms, 37
oA 2.2740.72msA 2 HA] Al T3t fre] & 2ol
£ AAHp>0.05).

i

SHEE £% U9 (motor unit)el 213 AR
A714 BY=E PASRE PR, £F B9 sht

Table 1. Comparison of several parameters of the laryngeal evoked EMG in different three methods

Group 1 Group 2 Group 3 P
TA m*. PCA m.?
Amplitude (mV) 1.14+0.63° 1.42+0.65° 455+1.96° 3.22+0.71° <0.05
Duration (ms) 1.56+0.48 1.58+0.35 2.13£0.71 2.04+0.55 NS
Latency (ms) 1.59+0.37 1.83+0.71 2.07+0.81 2.274+0.72 NS

* : TA m., thyroarytenoid muscle, T : PCA m., posterior cricoarytenoid muscle

Group 1=stimulation by nerve cuff, recording by hook wire electrode

Group 2=stimulation by needle electrode, recording by surface electrode

Group 3=stimulation by transcutaneous rod electrode, recording by surface electrode

NS=not significant
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