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A New Method for the Fast Determixiation of a Servo-Reference Value with
Vibration Technique for Monitoring Non-Invasive Instantaneous Blood Pressure Using
the Volume-Compensation Technique

Yukiya Sawanoy* ** Kenji Fujn,* Naomi MATSUMURA,* Reiji FunTa,*> Masamichi Nocawa,**
Takehiro Yamakosa,** Shinobu TANAKA,** Ken-ichi YAmAKosaT™*

Abstract To perform the instantaneous radial blood pressure measurement based on the volume-compensa-
tion method, a reference value for the servo control (Vo) has to be determined in the initial stage of the
measurement. The volume-oscillometric method with a photo-plethysmography has previously been used to de-
termine the Vo. However, an operational time by this method requires more than 30 s. In order to reduce this time
and/or to reset quickly the Vo when it suddenly changes during the measurement, we have developed a new
method to determine the Vo more quickly. In this new method, sinusoidal vibrations having a frequency of 20 Hz
and an amplitude of 10 mmHg are superimposed on the cuff pressure that is increasing by the rate of 20 mmHg/s.
The Vs can be determined by detecting a mean value of the photo-plethysmographically measured arterial vol-
ume showing the maximum volume amplitude corresponding to the pressure vibration component. The validity
of this method was evaluated using twenty healthy subjects by comparing with the volume-oscillometric method
as a reference. The results indicated that the present method could determine the Vo with very high accuracy:
The average of the ratio of Vo determined by these two methods was 1.002 with standard deviation of 0,012, This
paper also described the effects of the levels of blood pressure, pulse rates and the circumferences of the wrists
on the determination of Vs, together with the resetting of Vs during the instantaneous blood pressure measure-
ment when the initial Vp was suddenly changed due to an artificial operation.

Keywords: instantaneous radial blood pressure, volume-compensation method, servo control reference, fast deter-
mination of servo control reference, high-frequency vibration technique.
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Fig. 1 Graphical representation of pressure-volume relation-
ship and the determination of blood pressure using the
volume-oscillometric method. (Alteration from refer-
ence No. 6).
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Fig. 2 Schematic block diagram of a prototype system for measuring instantaneous blood pressure by

the volume-compensation method.
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Fig. 4 Examples of recordings of the cuff pressure and plethysmography during the Vo determination using (a) the volume-oscillo-
metoric method (reference) and (b) the high-frequency vibration method (new method). Sce text for symbols and further

explanation.
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#£1 EBRERHLmK - ROBGEHE (n=20)
Table 1 Characteristics of the study population (n=20).

Male : Female 18:2

Age (years) 25-49 (33.3+6.6)
Wrist circumference (cm) 135-180 (16.0£10)
SBP, (nmHg) 93-151 (116.1%122)
DBP. (mmHg) 49-94 (684+93)
PR (beat/min) 55-93 - (728+111)

Values are expressed as range (mean*standard deviation).
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Table 2 Accuracy of Vo determination by the new method in
comparison with the volume-oscillometoric method.
"~ See text for symbols.
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Fig. 8 The relationships between 7y, v.co (the ratio of Vo determined by the two meth-
ods) (a) systolic blood pressure (SBP,), (b) diastolic blood pressure (DBP:),
{¢) pulse rate (PR), (d) wrist circumference (W¢). In the figure, the solid line
shows the mean and the dashed line shows the SD. See text for further explanation.
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vasive instantaneous blood pressure measurement.
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