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Recruitment is good for all ARDS 
Not really !

Ross Freebairn
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Recruitment

Atelectasis: 
Collapsed 
compliant airways/ 
alveoli

Consolidation: 
Fluid occlusion of 
non collapsed 
airways
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Prolonged 
Collapse

Tidal Collapse

Overdistention

Normal 

• Crit Care Med 2004; 32:2378 –2384
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Recruitment manoeuvre
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Automated Recruitment Tool : 4 
phases

Phase 1: Prolonged expiration to a preset P-start (current PEEP)

Phase 2: Linear pressure increase P-start to P-Top(3cmH20/sec)

Phase 3: Keep pressure at P-top “RECRUIT time” period

Phase 4: Linear pressure decrease from P-top to the preset end 
PEEP
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Automatic switchover

End

FALL 4

PEEP

PRESET PEEP

Recruitment Tools 
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Recruitment tool. 

The Recruitment paradox 
• Increased pressure will give increased volume 
• Assumption : increased volume is “reopened 

alveoli”
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The Recruitment paradox 
• Increased pressure will give increased volume 
• Assumption : increased volume is “reopened 

alveoli”
• Possibly Over distended heathy alveoli  

Recruitment: Healthy vs ARDS Lungs 

Stahl, C.A., et al Determination of 'recruited volume' following a PEEP step is 
not a measure of lung recruitability (2015) Acta Anaesthesiologica
Scandinavica, 59 (1), pp. 35-46. 
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Amato, The 
Recruitability
Paradox. A JRCCM 
193 ;11 2016

How much recruitability
• Respiratory mechanics-based methods 

measure gas
– entering previously empty pulmonary 
– gas entering already open units. 

– provide information on overall improvement 
of inflation 

– but do not measure the collapsed and/or 
recruitable lung tissue. 

– Chiumello, D., et al (2016). Lung recruitment assessed by respiratory mechanics and 
computed tomography in patients with acute respiratory distress syndrome: What is the 
relationship? American Journal of Respiratory and Critical Care Medicine, 193(11), 1254-

1263.
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• recruitability has been assessed 
– assessing the severity of ARDS, 
– planning recruitment maneuvers
– setting adequate PEEP levels

• no compelling reason yet to attempt to 
quantitate lung “recruitability” as part of 
clinical care in ARDS

– Chiumello, D., et al (2016). Lung recruitment assessed by 
respiratory mechanics and computed tomography in patients 
with acute respiratory distress syndrome: What is the 
relationship? American Journal of Respiratory and Critical 
Care Medicine, 193(11), 1254-1263

Effect on cardiac output 

Lim, SC Adams AB, Simonson DA, Dries DJ, Broccard AF, Hotchkiss, JR, Marini 
JJ. Transient hemodynamic effects of recruitment maneuvers in three 
experimental models of acute lung injury Crit Care Med 2004;32:2378–2384
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Recruitability? 
• Increased EELV may 

– not be recruitment of previously nonaerated lung 
units, 

– But further distension of previously open lung 
units. 

– While EELV alone may not be sufficient to assess 
PEEP response, identifying recruited volume 
created by additional PEEP have more relevance. 
EELV combined with measurement of compliance 
may be useful

– Freebairn R, Mistry R, Park M. Positive End Expiratory Pressure. In: Freebairn R, Kulkarni A, editors. 
Evidence Based Core topics in Critical Care Medicine 2019. 1. New Delhi, India: JAYPEE BROTHERS 
MEDICAL PUBLISHERS; 2019. p. 303-10 

– Chiumello, D., et al (2016). Lung recruitment assessed by respiratory mechanics and computed 
tomography in patients with acute respiratory distress syndrome: What is the relationship?
American Journal of Respiratory and Critical Care Medicine, 193(11), 1254-1263.

Kaplan–Meier plot of the probability of survival from randomization until Day 180. 
Kaplan–Meier survival curve and estimates of the unadjusted probability of death at 
6 months in patients receiving PHARLAP (Permissive Hypercapnia, Alveolar 
Recruitment, and Low Airway Pressure)

Carol L. Hodgson et al  Am J Respir Crit Care Med, 2019
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Does  it help to Know ??? 
• PEEP increment most patients had  a Vrec > 150 ml 

measured with VP curve.  

• Vrec was not associated with ICU mortality. 

• Certainty of evidence overall very low
– all studies identified were observational 

• Publication bias in studies showing  Vrec and mortality, 
• Existing literature insufficient to determine if  Vrec

relates to  outcome.

Intensive Care Med (2020) 46:2212–2225

Intensive Care Med (2020) 46:2212–2225

Does  it help to Know ??? 
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How much Pressure?  

Borges. AJRCCM 2006 

Association of Positive End-Expiratory Pressure and Lung Recruitment
Selection Strategies with Mortality in Acute Respiratory Distress 
SyndromeA Systematic Review and Network Meta-analysis

Am J Respir Crit Care Med Vol 205, Iss 11, pp 1300–1310, Jun 1, 2022
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Recruitment 

• Evidence  based Outcome
– Primum non nocere

• If it’s harmful do NOT do this
• If you want to do something that works
to HELP patients to get better  

– We need  
•Indications ( prophylactic vs rescue )   
•Contraindications( CO/ Barotrauma )  
•Techniques

– Duration
– Intensity  
– Frequency
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