©
2021 2023

Development of new diagnostic methods for respiratory diseases based on the
mechanics of respiratory dynamics

Kijima, Takashi
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Lung compliance is an index of the lung ditensibility and defined as a ratio

of ventilated volume to the intrapulmonary pressure change (L/cmH20), and is important in the
differential diagnosis of respiratory diseases. However, lung compliance has never been clinically
measured because we have to measure the intrathoracic pressure using the esophageal balloon catheter
method to calculate it, which is not only a highly invasive method but also obtained data are
highly variable. We have developed a novel non-invasive method of measurement of lung compliance by
the use of intrapulmonary percussive ventilator (IPV), where the intrapulmonary pressure change can
be estimated by the amount of change in the intra-oral pressure. Collection of data from patients
with various chronic respiratory diseases is currently in progress.
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Fig.1. Example of esophagea pressure, oral-
1 cavity pressure, airflow rate, and air volume
during IPV with 2Hz frequency.
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Fig.2. Compliance curve of SmartLung
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Fig.3. Measurement results with 1PV
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Table 1. Measurement results of normal volunteers.

FHR 50f% 304t 304% 20t 20t 30f% 60f%

& 5 BE OEH O owE o BM
FfC(L/cmH20) 0.141 0.131 0.677 0.102 0.101 0.146 0.142
1EE R 0.76 094 016 099 0.8 081 0.86
mEASEER 099 0988 1.24 151 1.89 1.19 17
HRREEL 162 1.14 2.8 1.8 523 222 522
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