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Excitability of Spinal Anterior Horn Cells after Transcranial Magnetic
Stimulation

— Measurement of the Excitation Suppression Time in Spinal Anterior
Horn Cells after Median Nerve Electrical Stimulation —

Takashi HIRAOKA

Few studies have previously evaluated the suppression time following excitation of spinal
anterior horn cells. Therefore, using 93 healthy adult volunteers, we evaluated whether the anterior
horn cells were re-excited by transcranial magnetic stimulation (TMS) following initial excitation
after electrical stimulation (ES) of peripheral nerves. When motor evoked potentials (MEPs)
were independently recorded using surface electrodes, concentric needle electrodes, or single fiber
needle electrodes, there were no significant differences in the electrical potentials obtained by the
three types of electrodes. When waveforms after the occurrence of collision in the distal to the
anterior horn cells were compared to those obtained after TMS alone, the latency by the collision
technique was significantly longer than that by TMS alone. When the anterior hom cells were
excited by ES before the arrival of TMS, the latency was prolonged in many subjects. These
findings suggest that the recording of previously reported descending volleys on muscle fiber

membrane is questionable. A lot of anterior horn cells may be inhibited for more than 10 ms after
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Fig. 1. Method of applying TMS to the motor cortex
The left motor cortex is stimulated to acquire responses
from the right limb muscles. ) : coil current, T I
induced current.
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Fig. 2. Collision technique between TMS and ES. The site of collision is either
distal to the anterior harn cells (a) or at the anterior horn cells (b).
The delay tims of TMS lollowing ES is adjusted by calculation,
TMS : transcranial magnetic stimulation. ES ! electrical stimulation.
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Table 1. Analysis of wave patterns of MEPs (n = 31)
electrodes surface concentric needle singlefiber
electrode electrode electrede
latency(ms) | 24+1.1 2511.7 24+3.6
litud
ATV | 21411 | 1.820.9 | 1.5+1.2
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| : 3 ¥ it 2mv
MEP ,
is Sms
‘ I I
- F
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(2) ES 1 Z3oms |
{ l‘ /\/I/ 0.5mv
' Sms
(3) collision LA g latency
) o foke i .
?ES \J’H /H/ 7 24.0ms
! \/ + 2mv
i MEP =
T™MS

Fig. 4. Outcome of collision occurring distal to the anterior horn cells in a subject
(1) shows waveforms obtained after TMS alone. (2) shows waveforms obtained after ES alone. (3) shows waveforms
obtained after ES following 1 ms of delay time after TMS using the collision technique.
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Fig. 5. Comparison of latency in MEPs between TMS only and collision distal

to the anterior horn cells
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20ms
Outcome of collision occurring at the anterior horn cells in a subject with prolonged latency (1)shows

waveforms obtained after TMS alone. The MEPs latency was 22, 0 ms. (2)shows waveforms obtained after ES
alone, and (3) shows the waveforms when collision occurred simultaneously at the anterior horn cells. (4), (5)
and (6} show waveforms obtained after TMS following 10, 31, and 101 ms of delay time after ES, respectively.
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Fig. 7. Outcome of collision occurring at the anterior horn cells in a subject without prolonged latency (1) shows waveforms
obtained after TMS alone. (2)shows waveforms when collision distal occurred to the anterior horn cells. (3)shows
waveforms when collision occurred at the anterior horn cells. (1 ms after excitation of anterior horn cells by ES.]
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