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DEFINITION 
Spontaneous Ventilation  : meaning what? 
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Spontaneous Ventilation  refers to the spontaneous and 
sustained contraction of respiratory muscles 
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WHY IS SPONTANEOUS BREATHING DESIRABLE? 

Preserve Respiratory Muscle 
Function (avoid VIDD) 

 

Improve VA/Q and 
Regional Ventilation 

Levine S et al. N Engl J Med 2008 
Jaber et al. Am J Respir Crit Care Med 2013 

Girard et al. Lancet 2008 Putensen et al. Am J Respir Crit Care Med 1999 

Reduce sedation 
and days with MV 



Anesthesiology 2014 

APRV with 1/1 or 1/2  IE ratio 



Am J Respir Crit Care Med  2013: 188;1420-1427  



Yoshida T et  AJRCCM 2016 



Spontaneous Breathing 
(CPAP) 

PAC 
ventilation 

Different working priciple in pressure regulated modes  

PC + CPAP = APRV 



IS SPONTANEOUS VENTILATION  AND RELATED VT 

AFFECTED BY THE MODE OF VENTILATION ? 

• APRV (Non inspiratory syncronized) 

• BIPAP (partially i synchronized) 

• PAC (full i synchronized) 

Intensive Care Med. 2013;39:2003-10 



10 ml/kg/IBW 

6 ml/kg/IBW 

4 ml/kg/IBW 

APRV  BIPAP  PAC 

VT change in the presence of spontaneous breaths according to i-synchronization 

BENCH OBSERVATIONS 



BENCH OBSERVATIONS 

APRV  BIPAP  PAC 
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Clinical observations : 
4  ARDS Patients successively ventilated with APRV and BIPAP and PAC  

APRV   -  BIPAP (PS= 0)   -  PAC 

Intensive Care Med. 2013;39:2003-10 



Clinical observations : 
8 ARDS patients under APRV over 5 days 

Intensive Care Med. 2013;39:2003-10 

6 ml/PBW 



PCV BIPAP/APRV p 

MV (days) 21± 2 15± 2 .03 

ICU stay (days) 30± 2 23± 2 .03 

Mortality 26 % 20 % ns 
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 Ventilation settings 

H0 H3:  ACV  Vt = 6 ml/kg PBW and PEP : pour Pplat = 28 cmH2O 

 

 ACV BIPAP-APRV 

 Mode : VAC 

Vt = 6 ml/kg PBW 
Insp flow. : 50 à 70  L/mn 
PEP : pour Pplat = 28 cmH2O 

 Mode : APRV 
 Thigh : 1s 
Tlow : for FR = FR during VAC  
• Plow : idem PEEP en ACV 
 Phigh : for Vt=6ml/kg PBW and 
                   Pplat max = 28 cmH2O 

Principal Investigator:  
JCM Richard 
L Brochard 
A Mercat 



BIPAP-APRV  ventilation spontannée 
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BIPAP-APRV 

Management of spontaneous ventilation 

Spontaneous Ventilation = 10 à 50 % of VM tot 

SV < 10% 
and 

RASS  < -2 

SV < 10% 
and 

Sedation OK 

SV > 50% 
and 

Sedation OK 

SV > 50% 

and 

RASS > -2 

 Sedation pH: alcalosys? 
If yes 

 Tlow  
  RR 

 Sedation 
pH: acidose  

If yes  
 Tlow 
 RR 

Si T° > 38°C 
 +/- cooling 

Check goals (Spontaneous Vent and Vt ) every 8 or 12 h 
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Chers investigateurs, chers collègues, chers amis, 

 

Nous sommes actuellement à 683 patients inclus. 

Plus que 17 patients à inclure d’ici décembre 2017 pour atteindre les 700 
patients attendus ! 

 

Vous avez réalisé 54 inclusions entre Avril et Août 2017. Félicitations ! 
Un grand merci pour votre implication et votre motivation ! 



CONCLUSIONS 
 

 At the early phase of ARDS Vt and TPP control are the 

priority 

 

 Moderate level of spontaneous ventilation may be 

beneficial in these setting. 

 

 Pressure modes of ventilation work differently depending 

of there  level of inspiratory synchronization. 

 

APRV may be interesting to combine protective ventilation 

and spontaneous diaphragmatic activity.  
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Controlled ventilation in ARDS 

 Heavy sedation +/- paralysis 

Advantages Drawbacks 

 VO2 and VCO2 

ventilatory requirements 
Impaired hemodynamics 

Control of tidal volume and 

plateau pressure  

 Prevention of « VILI » 

Monotony 

Avoid agitation and 

asynchrony 

Atrophy and weakness of 

respiratory muscles (VIDD) 


