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(57) Abstract: The object of the invention is to stimulate
a nerve at the timing most effective for relief of a pulsat-
ing pain, while consuming less energy so that the life of
the battery is extended. Circulatory dynamics, such as the
electrocardiac wave, the pressure pulse wave, and the car-
diac sound are measured in the treatment of the pulsating
pain, such as a migraine headache or cluster headache.
On the basis of the measurement values, the generation of
a stimulation signal to stimulate a peripheral nerve and
the strength of the stimulation signal are controlled. The
strength of an electric stimulation signal is controlled by
changing the frequency or the level of amplitude of the
electric stimulation signal at the timing of the stimula-
tion. Frequency, pulse width, pulse current, pulse volt-
age, and so forth are considered as parameters of the elec-
tric stimulation signal.
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Document WO 2007/115113 Al (CATHOLIC HEALTHCARE WEST), 11 October
2007 (11.10.2007), pages 9-15, fig. 1, 8 mentions a disease treatment
system including anelectrode assembly (125),a sensor (160) for measuring
electrocardiogram, and a pulse generator (110) for controlling a pulse
from the electrode assembly in response to the detection of an R wave.
Therefore, since the inventions defined in claims 1 to 3, 9, 10 are not
novel in view of the inventions disclosed in the document; they involve
no special technical feature. Judging from the special technical
feature, the claims dependent onclaiml involve three groups of inventions
linking by the special technical features below.

The inventions defined in claims 1 to 3, 9, 10 and involving no special
technical feature are classified into invention 1.

(Invention 1) The inventions defined in claims 1-3, 9, 10 and the
inventions involving the following special technical feature out of the
inventions defined in claims 11, 13 to 16.

Concerning the device including all the matters specifying the
inventions defined in claims 1 to 3, 9, 10, the special technical feature
that “the second detectionunit calculates the heart rate using the timing
of the heart beat detected by the first detecting unit and detects the
metabolic demand or body activity on the basis of the variation of the
calculated heart rate.”

The invention defined in claim 12 is only replacement of the second
detecting unit disclosed in the invention defined in claim 11 with the
acceleration sensor or vibration sensor. The replacement is a mere
diversion of the publicly known art, no novel effect is produced, and
therefore claim 12 is classified into invention 1. Claims 13 to 16
referring to the invention defined in claim 12 are classified into
invention 1.

The inventions defined in claims 17, 18 referring to all the claims
1 to 3 is a mere design change of the invention defined in claim 3 and
therefore they are classified into invention 1.

(Invention 2) The inventions involving the following special
technical feature out of the inventions defined in claims 4 to 19.

Concerning the device including all the matters specifying the
inventions defined in claims 1, 2, the special technical feature that
“further includes a parameter adjusting unit for changing the strength
of the stimulation signal generated by the stimulation signal generating
unit and the parameter adjusting unit increases the strength of the
stimulation signal generated by the stimulation signal generating unit
in response to the detection of the timing of the heart beat detected
by the first detecting unit.”

(Invention 3) The inventions involving the following special
technical feature out of the inventions defined in claim 19.

Concerning the device including all the matters specifying the
inventions defined in claims 1 to 3, 17, the special technical feature
that “the predetermined period is adjusted on the basis of the heart
rate or heart beat interval calculated by detecting the contraction of
the heart chamber.”
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