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Hypoventilation alvéolaire 
« Positionnement et exercice physique »	  
Montrer	  l'intérêt	  de	  la	  mobilisa2on	  précoce	  pour	  prévenir	  et	  traiter	  l'hypoven2la2on	  alvéolaire.	  

mon	  intervention	  
ne	  présente	  aucun	  conflit	  d’intérêt
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Drakulovic	  M,	  et	  al.	  Lancet	  1999	  

Supine	  posi8on	  (0°)	  is	  a	  risk	  
factor	  for	  nosocomial	  

pneumonia	  in	  MV	  pa8ents	  
when	  compared	  with	  semi-‐

recumbent	  (45°)	  	  

Alexiou	  VG,	  et	  al.	  J	  of	  Crit	  care	  2009	  

Body	  posi&on	  effects	  
Posi&oning	  and	  recruitment:	  

Prone posi&on	  
40 MV early and refractory ARDS 
 

Fernandez	  R.	  et	  al	  ICM	  2010	  	  	   Guérin	  C.	  et	  al	  NEJM	  2013	  

Significant	  survival	  benefit	  in	  pa8ents	  
with	  PaO2/FIO2	  lower	  than	  150.	  
	  
At	  least	  16h/day	  
	  

Posi&oning	  and	  recruitment:	  

Prone	  posi&on	  

Ga<noni	  L.	  et	  al	  AJRCCM	  2013	  

Prone	  posi8oning	  
improves	  oxygena&on	  
by	  op8mizing	  lung	  
recruitment	  and	  
ven&la&on–perfusion	  
matching.	  	  
	  
Distribu8ng	  stress	  and	  
strain	  more	  
homogeneously	  
through	  the	  lung	  
parenchyma.	  ↓VILI	  

Posi&oning	  and	  recruitment:	  
Lateral posi&on	  
Unilateral lung infiltrates 

Improvement	  of	  oxygena8on	  PaO2	  by	  reduc8ons	  
in	  areas	  of	  lung	  with	  low	  ven8la8on	  perfusion	  
ra8os.	  	  10-‐30	  min…	  45°	  (30-‐52°)	  

Thomas	  PJ	  et	  al	  anaesth	  intensive	  care	  2007	  

Posi&oning	  and	  recruitment:	  

Thomas	  PJ	  et	  al	  Heart	  lung	  2007	  

Not	  improve	  oxygena8on	  was	  observed	  with	  lower	  degree	  of	  lung	  pathology	  
(some	  pa&ents	  without	  lung	  pathology)!	  

SiLng	  posi&on 
12 patients after laparotomy 

Mynster	  T,	  et	  al	  Anaesthesia	  1996	  

Arterial	  oxygen	  satura&on	  was	  improved	  

Posi&oning	  and	  recruitment:	  

Supine	  0°,	  SiLng	  70°	  and	  standing	  posi&ons	  

SiLng	  posi&on	   
n=16 ARDS 
 

Richard	  JC,	  et	  al	  ICM	  2006	  

Responders	  only	  
(n=11):	  
increase	  in	  PaO2	  
higher	  than	  40%	  of	  the	  
baseline	  
	  
↑	  end	  expiratory	  
lung	  volume	  
(EELV)	  

Posi&oning	  and	  recruitment:	  

Supine	  (strict	  horizontal)	  vs	  SiLng	  posi&on	  	  
	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  Trunk	  at	  45°	  with	  leg	  down	  45°	  
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Deye	  N,	  et	  al.	  Intensive	  care	  med	  2012	  

SiLng	  posi&on	  	  
24	  ven&lated	  pa&ents	  (difficult	  weaning)	  

Posi&oning	  and	  recruitment:	  

Supine,	  semi-‐recumbent	  (45°)	  and	  seated	  (90°)	  posi&ons	  	  

A	  45°	  posi8on	  helps	  to	  unload	  the	  respiratory	  muscles,	  moderately	  reduces	  
PEEPi,	  and	  is	  oden	  considered	  as	  comfortable.	  

Ver&cal	  posi&on	  	  
16	  ICU	  pa&ents,	  (P/F	  ra&o	  <	  200,	  n=4).	  	  

Chang	  AT,	  et	  al	  Arch	  Phys	  Med	  Rehabil	  2004	  

↑	  Minute	  volume	  
↑	  Tidal	  volume	  	  
↑	  Respiratory	  rate	  	  
=	  	  	  PaO2	  and	  PaCO2	  	  
PaO2/FIO2	  <	  200	  all	  showed	  increased	  in	  PaO2	  20	  min	  posLlt.	  
More	  severely	  pa&ents	  are	  more	  beneficed.	  

Posi&oning	  and	  recruitment:	  

Tilt	  table	  70°	  
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Plan	  
Early mobilization is the 

implementation of physical 
exercise or mobilization within the 

early phase of illness. 
 
 

Early	  mobiliza&on	  

Pa8ents	  were	  3.0	  (95%	  confidence	  interval	  1.2	  to	  8.0)	  8mes	  more	  
likely	  to	  develop	  a	  postopera&ve	  pulmonary	  complica&on	  for	  	  

each	  postopera&ve	  day	  they	  did	  not	  mobilize	  away	  from	  the	  bed.	  
	  

Standing	  and	  Walking 
in	  21	  mechanically	  ven&lated	  post-‐abdominal	  surgery	  pa&ents	  	  

Zafiropoulus	  B,	  et	  al.	  Austr	  Journ	  of	  Physiother	  2004	  	  

↑	  minute	  ven8la8on	  
↑	  8dal	  volume	  
↑	  respiratory	  rate	  
↑	  inspiratory	  flow	  rates	  
	  
↑	  rib	  cage	  displacement	  	  
No	  changes	  in	  abdominal	  displacement	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Walking	  in	  the	  spot	  (1	  min)	  
	   	   	   	  	  
No	  changes	  in	  arterial	  blood	  gases	   	  	  	  	  	  	  20	  min	  ader	  si<ng	  following	  mobiliza8on	  

Limited	  &me	  and	  intensity	  because	  of	  pain	  ?	  

from	  supine	  to	  standing,	  reversed	  ader	  20	  min.	  

Early	  mobiliza&on	  and	  recruitment:	  
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Direct	  and	  con&nuous	  measurement	  of	  
regional	  ven&la&on	  distribu&on.	  	  
Electrical	  impedance	  tomography	  

Dorsal	  	  

Ventral	  

Right	   Led	  

Electrical	  impedance	  tomography	  

Recruitment	  data	  
Func8onal	  residual	  capacity	  impedance	  [AU]	  

Ven&la&on	  data	  
Impedances	  difference:	  

End	  inspira8on	  	  

End	  expira8on	  

PaO2/FiO2:	  105	   PaO2/FiO2:	  108	  

Prone	  posi&on	  
72	  yr	  Liver	  failure	  /	  ARDS	  
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Day	  1	  

Standing	  
20	  yr,	  Liver	  transplanta&on	  
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Day	  2	  

Early	  mobiliza&on	  and	  recruitment:	  
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Ver&cal	  posi&on	  
65	  yr,	  	  Hepa&c	  Failure	  /	  ICUAW	  

Early	  mobiliza&on	  and	  recruitment:	  
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Standing	  
56	  yr,	  Colon	  resec&on	  	  	  

Pain	  8/10	  
PCA	  	  
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Early	  mobiliza&on	  and	  recruitment:	  

Pain	  
management	  	  
is	  essen&al	  for	  

beier	  
breathing	  and	  

moving	  

Time	  1	  

Rest	  in	  bed	  60°	  
Time	  2	  

Rest	  in	  chair	  

Time	  3	  
Passive	  leg	  cycle	  ergometer	  

Time	  4	  
Ac8ve	  arm	  cycle	  ergometer	  

Time	  5	  
Sta8c	  walk	  

Early	  exercise	  
54	  yr,	  Chronic	  liver	  
failure	  

Early	  mobiliza&on	  and	  recruitment:	  

EVOLUTION	  OF	  GLOBAL	  VENTILATION	  	  
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Early	  mobiliza&on	  and	  recruitment:	  
Early	  exercise	  
60	  	  yr,	  115	  kg,	  Hepatectomy	  &	  Obstruc&ve	  Sleep	  Apnea	  

	  

Arriagada	  R.	  et	  al	  Réanima2on	  (congres	  abstract)	  2014	  

Conclusion	  :	  	  
Our	  results	  show	  
than	  early	  ac8ve	  
physical	  exercise	  
improves	  alveolar	  
recruitment	  and	  
oxygena8on	  in	  
cri&cally	  ill	  pa&ents.	  

Ac&ve	  exercise	  
20	  cri&cally	  ill	  pa&ents	  

Early	  mobiliza&on	  and	  recruitment:	  

PaO2/FiO2	  

We	  need	  
more	  data…	  

Recruitment	  	  

Pain	  
management	  

New	  
technologies	  

Keep	  
Pa&ents	  

Comfortable	  

Early	  
mobiliza&on	  

Avoid	  
Supine	  
posi&on	  

Going	  out	  of	  
the	  bed	  

Limited	  
seda&on	  	  

Avoid	  
immobiliza&on	  

Avoid	  
respiratory	  
monotony	  
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Merci	  –	  Dank	  U	  –	  Thank	  you	  -‐	  Gracias	  
cheryl.hickmann@uclouvain.be	  


