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Effect of Stimulus Intensity and Stimulus Rate on
Middle-latency Somatosensory Evoked Potentials
after Median Nerve Stimulation in Man

Yoshiho HONDA

Department of Neurosurgery, Brain Research Institute,
Niigata University
(Director: Prof. Ryuichi TANAKA)

Effect of the stimulus intensity and the stimulus rate on middle-latency somato-
sensory evoked potentials (SEP) was studied in details.  These were recorded over the
parietal and central scalp after median nerve stimulation.

The amplitude of N32 and N60 recorded from the central scalp became maximum
between 2.5 and 3 times sensory threshold. N20 recorded from the parietal scalp sat-
urated at 3.5 times sensory. threrhold. The median nerve action potential recorded at
the elbow required 4 times sensory threshold for its saturation. These findings sug-
gests that N32 and N60 (middle-latency SEP) have more effective central nervous am-
plifying system than N20 (short-latency SEP).

When the stimulus rate decreased from 6.1Hz to 0.1Hz, we observed the amplitude
of the N60 potential increased gradually and that N32 became two distinct peaks.
These two peaks, N32a and N32b, could be clearly observed by the zero-phase-shift
digital filtering.

These findings suggest that N32 and N60 are composites of multiple waves similar
to FFP (fast frequency potentials), identified as several small wavelets over the as-

cending and descending phases of the major negative wave of “N20”. These findings
Reprint requests to: Yoshiho HONDA, B SE: FT951 FrBnTaBnE 1 FET757
Department of Neurosurgery, Brain FrB A I e AR I A B
Research Institute, Niigata University, A H B

1-757 Asahimachi-dori, Niigata 951,
JAPAN,



556 FREYSHE F£106%E HEeh TFHR4E6 A

are compatible with the presence of polysynaptic network.

Key words: evoked potential, somatosensory evoked potential, middle latency,

stimulus rate, stimulus intensity
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Fig. 1 Changes in SEP and median nerve
action potential with progressive in-
crease of stimulus intensity in a
normal subject. The left array shows
the median nerve action potential
recorded from median nerve above
the elbow. The middle one shows
the middle-latency SEPs, P14-N20,
recorded from P3 referred to linked
earlobes. The right one shows the
middle latency SEPs, P23-N32 and
P40-N60, recorded from C3. As the
increase of stimulus intensity, all
peaks gradually increased, but the
saturation differed depending on the
components. Note that the SEP can
be observed even at the 1.5 times sen-
sory threshold, when the peripheral
nerve action potential can not be
recorded.
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Fig. 2 Mean amplitude of each component
was plotted against stimulus inten-
sity. The amplitude at each intensi-
ty was expressed as a percentage of
the amplitude at 4.5 times sensory
threshold.
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Fig. 3 Series of two superimposed SEPs
elicited by median nerve stimulation
with progressive increments of sti-
mulus rate. The stimulus intensity
was 3 times sensory threshold. As
the stimulus rate decreased from 6.1
Hz to 0.1Hz, N32 splitted into two
distinct peaks, N32a and N32b, and
the amplitude of the N60 potential
increased progressively.
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Fig. 4 Typical series of SEPs with pro-

gressive increments of stimulus rate
in two normal subjects. FEach re-
sponse was obtained with 500 sum-
mations.
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Fig. 5 BSeries of grand mean averages of

SEPs from 7 subjects with progres-
sive increments of stimulus rate, orig-
inal tracing in A and digitally fil-
tered tracing in B. With the slower
rate of stimuli, N32 has two distinct
peaks, N32a and N32b, and the am-
plitude of the N60 potential is higher
than with faster stimulus rate. . These
two peaks, N32a and N32b, can be
clearly observed by the zero-phase
-shift digital filtering. N60 consists
of three waves revealed by the digi-
tal filtering.
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