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Development of ventilation dynamics monitoring system using bioimpedance technique
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Abstract: Continuous monitoring of the partial volume change in the lung will be effective for the setting of the respirator
in case of the respiratory therapy instead of discontinuous measurement such as the X-ray computed tomography. We have
developed a simple monitoring system using plural impedance measuring assembly to measure the partial volume change
of the lung for each impedance change (4Z7) simultaneously. In this study, the 4Z values and the corresponding ventilatory
volume change were simultaneously measured in normal subjects. The reproducibility of 4Z versus partial volume change
were evaluated against various electrode placement, posture and breathing. As the results, the partial measured right and
left chest impedance change and sum of them showed clear correlation for the ventilation volume (R>0.9). Thus, by
calibrating those by measured ventilatory volume using other methods, partial absolute ventilatory volume were also able
to estimate within around 10% of error range.
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Fig. 1 Schematic diagram of the ventilation dynamics
monitoring system
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Fig. 2 Measurement devices of the ventilation dynamics
monitoring system
(a)Personal computer for the system control and display, (b) 4ch
impedance measurement system, A/D converter and signal
connector for USB, (c¢) Lead cable, (d)Full face mask, (e)
Pneumotachograph
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Electrodes for the Impedance
measurement (CH1)
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measurement (CH2)
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Fig. 3 Electrode placement
On the left, electrode placement on chest (1st, 3rd and the Sth
intercostal space of idclavicular line both sides). On the right,
electrode placement on back (1st, 3rd and 5th intercostal space
level of midclavicular line level both sides).
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Fig. 4 Measurement of chest impedance and ventilatory volume
(Electrode placement: the 3rd intercostal space of chest and the
3rd intercostal space leve of back, Posture: Standing, Breathing:
Gradually increase ventilatory volume)
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Fig. 5 Chest impedance change vs. ventilatory volume
(Electrode placement: the 3rd intercostal space of chest and
the 3rd intercostal space leve of back, Posture: Standing,
Breathing: Gradually increase ventilatory volume)
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