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INTRODUCTION 

NEURO-ICU 

• Stroke / S.A.H. / T.B.I. 

EARLY MOB 

• Muscle wasting and disuse-related neural adaptations will create a 

significant problem when rehabilitation is eventually started at a later 

stage.  

• Patients can be kept active without necessarily taking them out of bed 

• Early activity makes use of a limited time window of heightened 

plasticity 

 

• Early activity increases brain injury 
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EARLY MOBILIZATION 

and STROKE  

• Initially reported during a Swedish consensus conference on stroke care 

in the mid 80’s  

 

• Early 90’s: Indredavik : Marked reduction in mortality when stroke 

patients are treated in « Stroke Units » where EM is part of the protocol 

of care. 

 

 

• Appear in national Stroke Guidelines in 1994 

 

• 1st RCT in 2004 : AVERT II: safety and feasability – 71 patients 

Indredavik et al. Stroke.1991; 22(8):1026-31 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

6 

EARLY MOBILIZATION 

and STROKE  

PRO: 

CON: 

• Reducing Complications 
      Prevent and reduce immobility-related complications: 

 DVT, infections, falls, … 

      Prevent and reduce stroke-related inactivity changes: 

 Loss of CV fitness, muscle atrophy, … 

• Promoting Brain recovery 

     Enhanced plasticity period after stroke 

• Early upright activity might inhibit reperfusion of salvageable 

penumbral tissue ??? 

• Effect of mobilisation on blood pressure !!! 
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Bernhardt J et al. Cochrane Syst Rev Database.2009; CD006187 

3 Eligible RCT: 

• VERITAS study – Scotland – ongoing 

 

• AVERT II study – Australia – Safety and feasability study in 

    71 patients 

 

• AVERT III study – Australia – ongoing  
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Cumming TB et al. Stroke.2011; 42:153-8 
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Askim T et al. J Stroke Cerebrovasc Dis.2014; 23(5):e305-e312 
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Lancet.2015; 386:46-55 

• Parallel-group, single blind, RCT 

• 56 Acute Stroke Unit -  5 countries 

• Ischaemic or Haemorrhagic stroke 

Usual Stroke Unit Care or 

Usual care + very early mobilisation 

• Outcome at 3 months 

• Modified Rankin Scale (0 – 2) 

• ITT 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

15 

Lancet.2015; 386:46-55 
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Lancet.2015; 386:46-55 

+ Time to walking unassisted: similar 

   Mortality: similar 

   Non-fatal SAE and Immobility related AE: similar  
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• m Rankin Scale (≤ 2 or > 2):  

    Rather broad assessment of stroke outcome 

 

• Other outcome scale ? Extended Barthel Index ?  

 

• Time difference to first mobilization between groups: 4 hours !!! 

 

• 92% of patients (and 59% in the late group) were treated within 

24 hours  

Luft AR et al. Stroke.2016;47:291-2. 

• 8 years 

 

• 7% of patients in the usual care group were still in bed at H48 
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Lynch EA et al. J Stroke Cerebrovasc Dis.2017; 26(1): 1-6 
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Arnold SM et al. J Stroke Cerebrovasc Dis.2015; 24(6): 1168-73 
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Munoz-Venturelli et al. Trials.2015; 16: 256 
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Sackley CM et al. BMJ.2015; 350: h468 
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EARLY MOBILIZATION 

and S.A.H. 

Connolly ES Jr et al. Stroke.2012; 43(6):1711-37 

Vivancos J et al. Neurologia.2014; 29(6):353-70 

Stzeiner T et al. Cerebrovasc Dis.2013; 35:93-112 
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Shimamura N et al. World Neurosurg. 2010; 81(2):330-4. 
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Ma Z et al. Cochrane Database Syst Rev.2013; 5:CD008346 
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Olkowski BF et al. Phys Ther.2013; 93(2):208-15 

• Retrospective analysis 

 

• 25 patients 

 

• Early mobilisation in stable 

patients 

 

• Primary Outcome:  

    Safety and feasability 

 

• 286 sessions on 332 attempts 
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Olkowski BF et al. Phys Ther.2013; 93(2):208-15 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

28 

Olkowski BF et al. Phys Ther.2013; 93(2):208-15 
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Olkowski BF et al. Phys Ther.2013; 93(2):208-15 
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Karic T et al. J Rehabil Med.2016; 48:676-82 

• Prospective, Controlled, Interventional 

study 

• Patients in neuro intermediate ward 

 

• Standard treatment vs ST + early 

mobilisation program 

 

• Outcome: mRS and GOSE at 1 year 
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Karic T et al. J Rehabil Med.2016; 48:676-82 
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Karic T et al. J Rehabil Med.2016; 48:676-82 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

34 

Karic T et al. J Neurosurg.2016; Apr 8: 1-9 
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Karic T et al. J Neurosurg.2016; Apr 8: 1-9 
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Riordan M et al. Acta Neurochir Suppl.2015; 120: 55-61 
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Riordan M et al. Acta Neurochir Suppl.2015; 120: 55-61 
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EARLY MOBILIZATION 

and T.B.I. 
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65 patients 

Various brain injuries 

Various Head Position/ Passive Range of Motion (PROM) / Exercise 

Be careful for Valsalva-like maneuver 

Brimioulle S et al. Phys Ther.1997;77(12):1682-9 
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84 patients 

Various brain injuries 

Head 30° / Passive Range of Motion (PROM) 

Roth C et al. Neurocrit Care.2013;18:33-8 
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Grool AL et al. JAMA.2016;316(23):2504-14 

• Prospective MultiCenter Cohort Study 

• August 203 – June 2015 

• 9 Paediatric ED in Canada  

• 3063 children (<18) with acute concussion 

(according to the Zurich consensus statement) 

 

• Physical activity participation and concussive 

symptoms severity (questionnaire) 

 

• Unadjusted analysis 

     1/1 Propensity Score Matching 

     Inverse probability of treatment weighting  
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Grool AL et al. JAMA.2016;316(23):2504-14 
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Grool AL et al. JAMA.2016;316(23):2504-14 

2413 participants: 

• UNADJUSTED ANALYSIS: 

PPCS occured in 24% of the early physical therapy (versus 43%) 

 

 

• PROPENSITY MATCHING ANALYSIS: 

PPCS occured in 28,7% of the early physical therapy (versus 41,1%) 

 

 

•  INVERSE PROBABILITY of TREATMENT WEIGHTING:  

Relative Risk for PPCS: 0,74 (C I: 0,65 - ,84) 

 

 

• MORE EXERCISE IS ASSOCIATED WITH LESS PPCS 
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Grool AL et al. JAMA.2016;316(23):2504-14 
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PRONE POSITION 

and BRAIN 
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• Retrospective data analysis 

• 16 patients treated for SAH – H&H 3 or more – ARDS 

Reinprecht A et al. Crit Care Med.2003;31:1831-8 
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Ashton-Cleary et al. Br J Anaesth.2011;107(6):1009-10 
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Nekludov et al. Acta Anaesthesiol Scand.2006;50:932-6 

• 8 patients 

• TBI or SAH 
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Thelandersson A et al. Acta Anaesthesiol Scand.2006;50:937-41 

• Consecutive, prospective, 

pilot study 

 

• 11 patients with TBI or IC 

haemorrhage 
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Thelandersson A et al. Acta Anaesthesiol Scand.2006;50:937-41 
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Roth C et al. Neurocrit Care.2014;21:186-91 

• 115 patients treated in prone between 2007 and 2013 

• 29 patients with ICP monitoring 
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EARLY MOBILIZATION 

and NEURO - ICU 

From an Italian, observational study  

(Bartolo et al. Eur J Phys Rehab Med.2016),  

we know early rehabilitation is not diffusely 

performed in sABI in ICU/NICU.  

Furthermore, rehabilitative interventions are very 

variable. 
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Titsworth WL et al. J Neurosurg.2012; 116:1379-88 
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Titsworth WL et al. J Neurosurg.2012; 116:1379-88 
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Titsworth WL et al. J Neurosurg.2012; 116:1379-88 
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Klein K et al. Crit Care Med.2015; 43:865-73 
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Klein K et al. Crit Care Med.2015; 43:865-73 
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Fazilleau S. Ann Phys Rehab Med.2016; 59S:e153 
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Frazzitta G et al. PLoS One.2016; e0158030 

BUT: • Type of injury 

• Patient younger in the verticalization group 

• Verticalization started 12,4 ± 7,3 days after TBI 

• ICU LOS longer for the verticalized patients 
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Riberholt CG et al. Dan Med J.2013;  

16 patients enrolled (out of 56 admitted in the unit/ward) 

Mainly TBI but also anoxia and stroke 

40 ± 22 days after surgery 

Tilt Table 

Orthostatic tolerance ? 

• 15/16 patients were unable to complete 20 minutes of 

training bc of orthostatic symptoms. 

• Increased arousal (eyes opened) 
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TAKE HOME MESSAGE 

Creutzfeld CJ et al. Crit Care Med.2015; 43(4):926-7 

• Implement a mobilisation program 

• Monitor the patient 

• Avoid complications (hypotension, …) 
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TAKE HOME MESSAGE 

Creutzfeld CJ et al. Crit Care Med.2015; 43(4):926-7 

• Implement a mobilisation program / Check list 

• Monitor the patient 

• Avoid complications (hypotension, …) 

HOWEVER: 

• Interpret the reported data with caution 

• Compare what is comparable 
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Olkowski BF et al. Neurocrit Care.2016: in press 


