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A physiologically based venti lator strategy using 
transpulmonary pressure (PL)—the difference between 

airway pressure (PAW) and pleural pressure or its surrogate, 
the esophageal pressure (PES)—is especially interesting for 
morbidly obese patients whose lungs are trapped between 
excessive chest fat and a massive abdominal wall, as a bag-in-
box respiratory system.1,2 The figure displays airway pressure, 
esophageal pressure, and transpulmonary pressure tracings in 
a sedated healthy individual ( panel A), in a deeply sedated 
male weighted 139 kg with an abdominal circumference of 
140 cm ( panel B), and in the same obese subject fighting the 
ventilator after sedation withdrawal ( panel C). In panel B, a 
positive end-expiratory pressure (PEEP) of 21 cm H2O was 
needed to counterbalance the very high esophageal pressure 
so as to maintain an “open lung” strategy2 with a positive 
PL throughout the respiratory cycle. In panel C, looking 
at the slightly distorted airway pressure waveforms only, 
the attending clinician may underestimate the deleterious 
effects of the patient’s respiratory efforts. An excessive 
respiratory drive combined with vigorous inspiratory efforts 
(insp, down arrow) and active abdominal muscle contractions 
against the PEEP (exp, up arrow) generates dramatically 
high esophageal pressure swings that can result in “patient 
self-inflicted lung injury.”3 Such an abnormal ventilatory 
pattern with devastating swings of esophageal pressure 
and transpulmonary pressure after sedation withdrawal can 
cause life-threatening pulmonary edema and should be 
rapidly recognized and treated. Sedation and even paralysis 
are usually required. Esophageal pressure monitoring not 

only helps set high PEEP in mechanically ventilated obese 
patients2 but also assists the medical decision-making process 
during the critical period of the weaning from mechanical 
ventilation. 
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