


What is dead space







Result of a 
steroptyped 
response to 
inflammatory 
stimuli, originating 
primarily from the 
lung or from other 
organs (e.g. sepsis) 



Increased Vd/Vt in ARDS

•High VA/Q regions  ( alveolar dead space)

•VA/Q heterogeneity

• Increased anatomic dead space

• Increased Qva/Q 

•Hyperinflation? Cysts?













• Inhomogeneity

• Densities concentrated 
in dependent regions

• ARDS lung is not stiff but 
small (amount of 
aerated tissue at EE 500-
600 gr)





Ah……. I was missing



Early    vs   late   ARDS
PaCO2  and   Vd/Vt



HOW TO MEASURE



VCO2= VA x  FACO2
VCO2=  VE x FECO2
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Why it is a matter of concern

•Physiopathologic issue

•Prognostic issue
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Why it is a matter of concern

•Physiopathologic issue

•Prognostic issue



WHY do VD/Vt correlate with mortality?

•It is a marker of severity

•It has a role in the determination of 
pathological process



AIM OF ARDS TREATMENT

Sat a  > 90-92

PaCO2 according pH  

Protective ventilation

Prevent VILI



VILI

1. Barotrauma, 
volutrauma 
(end-insp lung 
volume)

2. Atelectrauma

3. Biotrauma

Ranieri, Slutsky NEJM 2013







•Protective ventilation can hasten PaCO2 
control and requires higher airways 
pressures and respiratory frequency



PLATEAU PRESSURE

Hager et al. AJRCCM 2013



Mechanical Power and mortality

more than 8,000 critically ill patients

mechanically ventilated for at least 48 

hours

5159 critically ill patients with acute onset of 

ARDS



% variations of MP versus % variations of MP components

🡪 The association between MP and mortality is 
debated!



• Only DP and RR were

independent predictors of 

mortality

• The contribution of DP weighted

four times more than the 

contribution of RR 

Costa et al. Am J Respir Crit Care Med 

2021

[(4 x DP) + RR ]



Could we manage it?

• Temp control

• Tracheostomy

• External dead space ( filters ,tubes etc)









Am J Respir Crit Care Med Vol 162. pp 363–368, 2000 



CONCLUSIONS

• Carbon Dioxide elimination is the true target of ventilation

• Impairment of CO2 elimination is easily measured by Vd/Vt

• Vd/Vt is a global index of pulmonary function, with important 
prognostic value

• We ventilate our patients to eliminate CO2

• BAD CO2 ELIMINATION = VILI 
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