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A new method for measuring pulmonary function parameters
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Abstract: Objective To propose a new method for acquiring pulmonary function parameters based on measurement of volume
changes of thoracic impedance. Methods We studied the relationship between the volume changes of thoracic impedance and
pulmonary function parameters during forced breathing based on bioimpedance measurement, and developed an instrument
for measuring thoracic impedance. Using this instrument and a MRI spirolab III lung function test instrument, both based on
flowmeter measurement, we measured such pulmonary function parameters including forced vital capacity (FVC), forced
expiratory volume in one second/FVC (FEV1/FVC), and peak expiratory flow in 10 healthy volunteers and compared the
measurement results. Results The differences in the parameters measured using the two instruments were all within two folds
of the positive and negative standard deviations of the average values, demonstrating good consistency in the measurement
between the two methods. Conclusions The measurement results of the bioimpedance-based instrument we developed show
good consistency with those by the commercially available pulmonary function test instrument.
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Fig.1 Bioimpedance equivalent model. A: Design of the model in
full details; B: Simplified model. Re: Resistance of extracellular
fluid; Ce: Parallel capacity of extracellular fluid; Rm: Resistance
of cell membrane; Cm: Parallel capacity of cell membrane; Ri:

Resistance of intracellular fluid; Ci: Parallel capacity of

intracellular fluid.
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Fig.2 Illustration of the definitions of some lung
function parameters. A: Relation between lung volume
change and time; B: Relation between velocity of breath
flow and lung volume.
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Fig.3 Block diagram of the circuit design.
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Fig.4 Voltage-controlled constant current circuit.
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Fig.5 Flow diagram of data acquisition by the designed
instrument.
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Fig.6 Electrode placement for thoracic impedance measurement
during respiration.
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Fig.7 Comparison chart of changes in lung volume
measured by Spriolab Il (A) and respiratory
impedance (B) during respiration.
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