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“For every complex problem there is an answer 
that is clear, simple, and wrong”. 
H L Menken  
 
The healthy lung contains approximately 300 
million alveoli, although the critically ill the 
number of functional units would be 
considerably less. 1 Each alveolus has its unique 
compliance and resistance, and with that each 
has a unique time constant and hysteresis. 
These affect the filling and emptying of the 
individual alveolar sac, and the energy required 
to distend the lung.  
 
In contrast when determining a ventilation 
strategy for the critically ill patients at any time 
we can only usually determine a single 
parameter such as pressure, volume or flow for 
the entire respiratory system, with the others 
become dependent variables   and we can 
measure only the “average” compliance and 
resistance. The inevitable result is that some 
alveoli will have sub optimal pressure and 
volume applied to them while some being over 
distended, others being underinflated. With 
many diseases processes heterogeneity of the 
lung increase, with a much wider range of ideal 
settings being required.  
 
 

 
Clinicians want a simple parameter to which to 
titrate our ventilation strategy. Unfortunately,  
previous targets have in several circumstance 
resulted in harm rather than benefit.  
 
Sixty years ago, clinicians strove for metabolic 
and respiratory normality, aimed at normalizing 
carbon dioxide and oxygen levels, no matter 
what the physiological cost. 2  
 
Thirty years ago, recognizing that aspects of 
mechanical ventilation were causing harm, the 
focus shifted to simple respiratory mechanics 
with limitation of plateau pressure and tidal 
volumes. 3,4  
 
Subsequently this evolved to the concern about 
the driving pressure, mean airway pressure and 
most recently to the ”power” of ventilation. 5,6,7 

Changes in driving pressure, mean airway 
pressure and power is, in some circumstances 
associated with a change in outcome, but not 
always. 8,9 

 
The initial power calculation measures the entire 
energy expended over time in distending the 
lung and moving gas in and out of the alveoli 
and large airways.  
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However, while the total energy transmitted to 
the respiratory system is  
easy to measure, much of this energy is 
dissipated and absorbed into the large and 
medium airways. ARDS in particular is not   
associated with pathology of the transmitting 
airways but of the alveolar sacs and alveoli. For 
mechanical damage to occur there by power, 
energy must be transmitted to this area.  
 
Gas flow rates, and thus energy in the alveoli 
sac are very low and the gas exchange at the 
alveoli sac level occurs by diffusion rather than 
bulk flow. Having said this, the pressure, flows 
and thus energy, while much smaller by in 
comparison to the outer airway, are much larger 
than would occur during spontaneous breathing 
or gentle positive pressure ventilation. Working 
out where the energy is absorbed would appear 
to be important.  
 
Calculating the determinants of the pressure 
resistance compliance and flows, and thus the 
power absorbed in the functional alveoli, and 
understanding the interaction between these 
potential determinants of harm is therefore a 
worthwhile exercise. If we begin to understand 
the effects manipulating ventilation at the 
alveolar level, we may be in a position to reliably 
reduce the damage done.  
 
Daoud and Franck in this edition of the journal 
proffer an eloquent disquisition on alveolar 
compliance and resistance and describe ways in 
which we could make estimates of the effect of 
ventilation changes, using esophageal balloon 
manometry measure the trans alveolar pressure, 
and estimating the alveolar tidal volume using 
volumetric capnometry. 10 The article like the 
subject it addresses is complex and requires an 
active rather than passive read.  It outlines the 
concepts clearly and highlights the need for 
accurate and exacting measurement.  
Complicating this is the need to provide 
simultaneous diaphragmatic and alveolar 
protective ventilation, which further complicates 
modelling of controlled ventilation strategies. 11 It 
remains something to be addressed in the 
future.    
 
Our previous understanding, which was 
informed only by the gross airway 
measurements, is insufficient as a guide to 
address the problem of protective ventilation and 
while it may be simple and clear is probably the 
wrong approach. Daoud and Franck’ s 

dissertation is worthy of a close read, as it opens 
many areas of discussion and provides an 
insight into the difficulties we will face. As the 
authors themselves note, the subject will require 
further thought, and the theory needs to be 
supported by clinical investigation.  
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