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Positive end-expiratory pressure and prone position alter the capacity of force 

generation from diaphragm in acute respiratory distress syndrome: an animal experiment

(急性呼吸窮迫症候群における陽圧呼気終末圧および腹臥位の横隔膜収縮力に対する影響：動

物実験) 

論文内容の要旨 

〔目 的(Objective)〕 

Spontaneous breathing potentially injures lungs and diaphragm when spontaneous effort is vigorous in acute 

respiratory distress syndrome (ARDS) while immobility also has risks of Intensive Care Unit (ICU) acquired 

weakness and diaphragm atrophy. Thus, ventilatory strategy to mitigate strong spontaneous effort should be 

promptly established without a systemic use of neuromuscular blocking agent. Here, we investigated the impacts 

of positive end-expiratory pressure (PEEP) and body position on the capacity of force generation from diaphragm 

following bilateral phrenic nerve stimulations in a rabbit ARDS model. 

 

〔方法(Methods)〕 

Using lung-injured rabbits, we measured 1) transdiaphragmatic pressure by bilateral phrenic nerve stimulation 

and 2) end-expiratory lung volume using computed tomography, under two different levels of PEEP (high, low) 

and body positions (supine, prone). 

 

〔成績(Results)〕 

Overall, transdiaphragmatic pressure was the highest at low PEEP in supine position and the lowest at high 

PEEP in prone position. Compared to values in low PEEP + supine, transdiaphragmatic pressure was significantly 

reduced by either prone alone (the same PEEP) or increasing PEEP alone (the same position) or both combinations. 

End-expiratory lung volume was significantly increased with increasing PEEP in both positions, but it was 

not altered by body position. 

 

 

〔総 括(Conclusion)〕 

The capacity of force generation from diaphragm was modulated by PEEP and body position during mechanical 

ventilation in ARDS. Higher PEEP or prone position per se or both was effective to decrease the force generation 

from diaphragm. 

 

 




