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ABSTRACT

Regional ventilation analysis in an acute respiratory distress syndrome patient using end-inspiratory and end-expiratory

breath-hold computed tomography

Osamu Hirao', Yuji Fujino', Noriyuki Tomiyama?, Hiroko Kitaoka®

'Intensive Care Unit, Osaka University Hospital
2Department of Radiology, Osaka University Hospital

Bio-simulation Project, Osaka University

Using end-inspiratory breath-hold CT (iBH-CT) and end-expiratory breath-hold CT (eBH-CT), we analyzed dynamic respira-
tory states from the displacement of the lung structure during breathing and developed a system for evaluating regional
ventilation. Verification of this system was undertaken with an acute respiratory distress syndrome (ARDS) patient who
required artificial ventilation.
[Method] A series of iBH-CT and eBH-CT images were obtained using an attached ventilator with a breath-hold function
(Servo i) and applied this function (5 s) at unchanged intensive-care settings: PEEP:10cmH20; PC above PEEP:18cmH20.
Another set of images were obtained ten minutes after increasing PEEP by ScmH20: PEEP:15¢cmH20; PC above PEEP:
18cmH20. All image data was then fed to the regional ventilation analysis system
[Results] Compared with spontaneously comfortably breathing healthy volunteers, in the tested ARDS patient receiving
artificial ventilation, distribution of regional ventilation was remarkably heterogeneous. Increased PEEP led to greater re-
gional ventilation of the caudal section in basal segments, and the portion with few rates of regional ventilation extended.
[Conclusion] This system enabled analysis of changes in the distribution of regional ventilation brought by increased PEEP.

It is likely to yield more useful information in future research.
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