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Activation Site of Facial Nerve
on Transcranial Magnetic Stimulation

Ji Cheol Shin, M.D.", Ik Hwan Jang. M.D. and Hyson !l Oh, M.D,

Department of Rehabilitatz’oﬁ Medicine, Yonsei Unjversity College of Medicine®,
Department of Rehabilitation Medicine, Dong Rae Bong Seng Hospital

In order to investigate the activation site of the facial nerve on the transcranial mag-
netic stimulation, we studied 113 patients with the hemifacial spasm from March 1994 to
December 1995,

The abnormal muscle responses(AMR) of the involved side were measured with the an-
tidromic electrical stimulation, the compound muscle action potentials(CMAP) of both
sides were measured with the orthodromic electrical stimulation at the stylomastoid fora-
men and at the distal nerve branches, and the motor evoked potentials(MEP) of hoth sides
were measured with the transcranial magnetic stimulation at the mentalis and the orbicu-
laris oculi, respectively.

The measured latencies of the AMR were 8.69msec from the mentalis and 9.10msec
from the orbicularis oculi, respectively, We calculated the latencies of the AMR using the
latencies of the CMAP and those of the MEP to identify the origin of the MEP. The la-
tencies of the calculated AMR were 6.10msec from the mentalis and 6.23msec from the or-
bicularis oculi. The differences hetween the measured and the calculated latencies of the
AMR were statistically significant(p<0.01).

According to the above results, the actual activation site of the facial nerve on the
transcranial magnetic stimulation seems to be the area distal to the origin of the AMR,
possibly the labyrinthine segment.
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Fig. 1, Neural pathway and calculation of abnormal muscle response{(AMR).
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Fig. 2. Calculation of abhormal muscle response
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(1) latency of MEP at Orbicularis(O} oculi
(2) latency of MEP at mentalis
(3) distal latency of CMAP at 0. oculi on
zygomatic br. stimulation
(4) distal latency of CMAP at mentalis on
mandibular br, stimulation

Calculated latency of AMR at the O. oculi
=({1)+2)— )

Calculated latency of AMR at the mentalis
=1+ @)—(3).

" Table 1. Latency and Amplitude of AMR

AMR Latency(msec)  Amplitude{mV)
Mentalis 860£100 2,144 1.64
Q. oculi 9.10£0.98 0.39+£0.31

Values are given as mean and S.D.
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Fig. 3. Distribution of age and sex of the patients,

Table 2. Latency of CMAP and MEP of Normal and

Affected Side

Latency{msec) Normal Affected
CMAP

at mentalis 3.05+0.34 3.03+£0.37

at orbicularis oculi 3.15+£0.33 3.10+0.34
MEP : .

at mentalis 4,32 +0.36 424+0.38

at orbicularis oculi 4,33+ .39 4.29+0.46

Values are given as mean and 5.D.

msec, sHFFONA 0.10 mseco|don, HF AZL
z¥zk 2,14 mVel 0.39 mVelgd (Table 1) )
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Table 3. Amplitude of CMAP and MEP of Normal
and Affected Side

Ampliude(mV) Normal Affected
CMAP

at mentalis 5.3+ 1.55% 481141

at orbicularis oculi 2.8+0.48 2.7+0.88
MEP

at mentalis 5.6+ 1.50% 5.1+£1.47

at orbicularis oculi 2.6+0.84 2.6+£0.99

Values are given as mean and S.D.
*p< (01

Table 4. Comparison of Latency between Measured
and Calculated AMR

AMR Measured Calculated Difference
Mentalis  8.69+1.00* 6.10+068  2.59+1.01
0. oculi 9.10£0,98%  6.23+0.71 2.78£1.10

Values are given as mean and 5.D,
*p<0.01
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