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Postoperative pulmonary complications 
are associated with increased morbidity 
and mortality in surgery patients2 and 
high tidal volumes (VT) seem to be 
a major determinant of ventilation-
induced lung injury during surgery.3 

Airfl ow shear stress on airways epithelial 
cells could be a plausible link between 
driving pressure (ΔP) and ventilation-
induced lung injury, present in diff erent 
anatomical regions such as peripheral 
airways, epithelial and endothelial cells, 
and the extracellular matrix. Injury to 
lung structures might also be present in 
alveolar ducts and alveoli, where airfl ow 
is negligible.

ΔP is defined as the difference 
between pressure within the 
respiratory system at the end 
of inspiration and at the end of 
expiration, when fl ow ceases, (ie, at 
end-inspiratory and end-expiratory 
pause). Different factors should be 
considered when assessing ΔP: level 
and shape of the inspiratory and 
expiratory fl ow curve; changes in ΔP 
during inspiration; and static and 
dynamic energy, as well as power 
delivered to the lung structures. 

ΔP is a time-dependent variable 
and is higher at the beginning and 
lower at the end of inspiration, 
almost independently of mode of 
ventilation because the dependence 
between mode of ventilation and 
driving pressure is very low. It might 
be postulated that the regional 
distribution of driving pressure during 
inspiration is aff ected by the amount 

of poorly aerated and collapsed 
tissue, consolidated lung regions, and 
heterogeneity of the peripheral airways 
and lung structure. In this respect, the 
real determinant of respiratory ΔP 
is transpulmonary ΔP, particularly 
when there is a change in chest 
wall mechanics, such as in obesity, 
abdominal distension, or surgery.4

The association between ΔP and 
postoperative complications might 
be explained by the energy and power 
delivered to the lung structures by the 
mechanical ventilation in each cycle.5 
The energy, both dynamic including 
that delivered to the peripheral airways 
and static delivered to both peripheral 
airways and alveolar-peripheral 
structures, is determined by the integral 
of VT multiplied by changes in ΔP.5 Power 
is the energy delivered in a specific 
time, and therefore increases at higher 
respiratory rates. Intensity (ie, power 
delivered per unit of ventilated area) is 
even more important in determining 
ventilation-induced lung injury.5 In other 
words, for the same power, ventilation-
induced lung injury will be worse if the 
amount of aerated lung is lower and 
pulmonary  heterogeneity is higher, as 
during high-risk surgery.

We think intraoperative ventilation 
should use low VT (6–8 ml/kg 
predicted body weight), low plateau 
pressure (<16 cm H2O), low positive 
end-expiratory pressure (5 cm H2O 
or lower), low inspiratory oxygen 
fractions and respiratory rate to 
maintain adequate gas exchange, and 
should not routinely use recruitment 
manoeuvres. Based on the recent 
findings of our meta-analysis, we 
think that low ΔP (<13 cm H2O) 

should also be part of the strategy, 
because ΔP, energy, and power are 
key drivers of ventilation-induced 
lung injury. We believe that a “disturb 
less, do more” approach will help to 
prevent postoperative pulmonary 
complications.
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Corrections
Wayman C. 34th European Society for Paediatric 
Infectious Diseases annual meeting. 
Lancet Respir Med 2016; 4: 537—In this News 
piece, the author’s last name should have been 
Wayman. This correction has been made to 
the online version as of July 25.
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