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ñModesò of Ventilation

1: spontaneous breathing

Negative 
intrathoracic 

pressure aids in 
venous return



ñModesò of Ventilation
2: mechanical PPV

Positive intrathoracic 
pressure decreases 

pulmonary blood flow & 
impedes cardiac function
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The spectrum of patient- ventilator interaction

PSV



Restrictive Lung Disease

Pulmonary Fibrosis

ARDS 

Pneumonia 



Decreased lung volume results in
increased work of breathing

Livinô low on 
the curve:

ÅWOB high 
(less V for the P)

Ålow VT

Åhigh rate to 
maintain Ve

Åincreased VD/ VT



Decreased lung volume results in 
right to left shunting

Low V/Q

Åhypoxemia

Åunresponsive to
increased FiO2 
if QS/QT > .30

ÅTx:  PPV + PEEP



Conventional Ventilation in ARDS/ ALI

Low PEEP - Normal VT High PEEP - Normal VT High PEEP - Low VT

Åde- recruitment
Åshear force injury

Åoverdistention
Åvolutrauma

Åhypercapnia
Åheavy sedation



Results of the ARDSnet low tidal volume study

ÅStudy was halted at 831 
patients because mortality was 
significantly lower in the Low VT
(31.0%) group than the High VT
group (39.8%).

ÅCompared High VT (12mL/ kg) 
to Low VT (6 mL/kg) in severe 
ARDS/ ALI.

Still, mortality of 31% is unacceptably high, right?



Gravity dependence in lung disease

ARDS: A-P CXR, supine ARDS: CT scan, supine



Effects of Positive End-Expiratory Pressure on Regional 
Distribution of Tidal Volume and Recruitment in Adult 

Respiratory Distress Syndrome

Gattinoni, Pelosi, Crotti, Valenza: Am J Resp Crit Care Med 1995

ARDS
is not a 

diffuse lung 
disorder


