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Development of an automated analytical method of cardiac time intervals and
stroke volume in beat-by-beat mode

Haruo IKEGAMI, Takeshi NISHIYASU, Yoshiharu NABEKURA,
Yoshiyuki FUKUOKA and O Sung GWONG

An automated method for continuous analysis of cardiac time intervals and stroke volume using
electrocardiogram, phonocardiogram, derivative of ear densitogram, and derivative of impedance
cardiogram was developped. These vital signals were converted into digital values with a sampling
rate of 500/sec. In the first process the following four basic parameters were deducted. (1) RR: time
intervals between adjacent two R waves in ECG. (2) LVET: time intervals between upstroke and
notch in the derivative of ear densitogram (3) QS,: calculated by adding 38 msec to the time interval
between peak of R wave and biginning of 2nd heart sound. (4) (dz/dt) min: depth of the negative spike
in derivative of impedance cardiogram. ‘

In the 2nd process the following cardiodynamic parameters were calculated. (1) RR, (2) HR, (3)
LVET, (4) PEP, (5) PEP/LVET, (6) LVETi (Weisslar's equation) , .(7) PEPi (Weisslar's equa-
tion), (8) QS:, (9) DT (RR-QS,), (10) SV (Kubicek's method), (11) Q (SV-HR).

It was proved that this technique can be applied for experiments under exercise conditions as well
as resting condition.
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Fig. 1 Four basic parameters which were
automatically determined (left) and
schematic drawing of determining method
of the beginning of 2nd heart sound, the

upstroke of positive spike in ear
densitogram, and the notch in ear

densitogram.
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Fig. 2 An example of recorded traces of the
hemodynamic parameters at rest. The left
panel shows raw data without smoothing
treatment, and the right panel shows
smoothed figures of the same data.
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An example of recorded traces of the
hemodynamic parameters during exercise
in which intensity was changed in a
sinusoidal mode as shown at the top. The
explanation about two panels in the Fig. 2
is also valid for this figure.
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Table 1 Relationship between values obtained by our
computerized method (Y) and that obtained
by manual method (X) in the four basic par

ameters
RR Y=1.01-X-3.2 r =0.999
Qs, ‘ Y=0.98+X-21.3 1=0.902
LVET Y=1.02-X~7.4 r =0.956

(dZ/dt)mlm Y=1.03-

X—0.08 r =0.952
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