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OUTLINE 

Introduction 

• What is « consciousness » ? 

• Disorders of consciousness 

• Behavioral scales 

Coma Recovery Scale – Revised 

• Presentation of 23 items and 6 subscales 

• Brainstem reflexes 



INTRODUCTION 
 

Disorders of consciousness  

& behavioral scales 



 

WHAT IS CONSCIOUSNESS? 

Un si brillant cerveau – Editions Odile Jacob, 2015 

Consciousness | Disorders of consciousness| Behavioral scales| Conclusion 
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Reducing consciousness to 2D 

Laureys, Trends in Cognitive Sciences, 2005; Laureys et al, Nature Clinical Medicine, 2008 



Consciousness ≠ global brain function 

Laureys et al., Lancet Neurology, 2004  
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Two awareness networks 

Consciousness | Disorders of consciousness| Behavioral scales| Conclusion 

Laureys, Scientific American 2007; Vanhaudenhuyse et al, J Cogn Neurosci 2011; Di Perri et al., Lancet Neurology, 2016 



DISORDERS OF CONSCIOUSNESS 

Vanhaudenhuyse et al, Scholarpedia, 2009  
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Laureys et al., Lancet Neurology, 2004 
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Coma | UWS  |  MCS  | EMCS | LIS 

 Eyes always closed 

 Duration: > 1h  

 Recovery from coma: few hours to 4 weeks 

 

 

 

Coma 



Laureys et al, BMC Medicine 2011 
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Coma | UWS  |  MCS  | EMCS | LIS 

Unresponsive wakefulness syndrome (UWS) 

(vegetative state) 



Multi-Society Task Force on Persistent Vegetative State guidelines,  New Engl J Med, 1994; Laureys et al., BMC Med, 2010 

 Eye opening and closure 

 Absence of purposeful behaviors 

 Absence of language  

 Preserved hypothalamic and brainstem  

    autonomic functions  
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Coma | UWS  |  MCS  | EMCS | LIS 

Unresponsive wakefulness syndrome (UWS) 



 

 Eye opening 

 Preserved sleep-wake cycles 

 Clear signs of reproducible purposeful 

behaviors  

 Emotionally contingent behaviors  

 Challenge: fluctuation +++ 

 

 

 

 

 

Minimally conscious state (MCS) 

Consciousness | Disorders of consciousness| Behavioral scales| Conclusion 

Coma | UWS |  MCS | EMCS | LIS 

 Giacino et al, Neurology, 2002; Laureys et al., Lancet Neurology, 2004 
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MCS - vs MCS + 

 Oriented (contextualized) 

behaviors 

 Visual pursuit or fixation 

 Orientation to noxious 

stimulation 

 Reaching for objects 

 Contingent behaviors 

(emotional) 

 

 Following simple commands 

 Intentional communication 

 Intelligible verbalization 

 

MCS - MCS + 
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Coma | UWS |  MCS | EMCS | LIS 

 Bruno et al., J Neurol, 2011; Bruno et al., J Neurol, 2012 

 



 

 Functional communication  

AND/OR 

 Functional object use 

 

 The same item must be observed  

    on 2 consecutive assessments 

 

 

 

 

 

Emergence from minimally conscious state (EMCS) 

 Giacino et al., Neurology, 2002 
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Coma | UWS  |  MCS  | EMCS | LIS 
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 Impaired motor function but preserved consciousness 

 Preserved cognitive abilities 

 Aphonia  

 Anarthria 

 Quadriplegia or quadriparesis 

 Communication with vertical eyes  

    movements and/or with blinking 

 Partial LIS is possible 

 

 

 

 

 

Locked-in syndrome (LIS) 

 American Congress of Rehabilitation Medicine, Arch Phys Med Rehab, 1995 

Consciousness | Disorders of consciousness| Behavioral scales| Conclusion 

Coma | UWS  |  MCS  | EMCS | LIS 
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BEHAVIORAL SCALES 

Consciousness | Disorders of consciousness| Behavioral scales| Conclusion 



 

 Misdiagnosis ~ 40% 

 

 Standardized neurobehavioral assessment  

        > clinical consensus! 

 

 Prognostic, therapeutic and ethical implications 

 Prognosis/outcome depending on diagnosis, 
etiology, age and time since injury 

 MCS patients are more likely to perceive pain 

 

 

 

 

Why is it important to assess consciousness? 

 Schnakers et al., BMC Neurology, 2008; Stender et al., Lancet Neurology, 2014 
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Demertzi et al, J Neurology 2011  
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Prognosis 
(non traumatic) 

Ethics Treatment 

Schiff et al, Nature, 2007  

Thibaut et al, J Neurology 2014 

deceased 

deceased 

unresponsive 

MCS 

MCS 

Recovery 
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Why is it important to assess consciousness? 



Glasgow Coma Scale (GCS) 

 

 

Especially useful in acute settings 

3 subscales: 

 E: Eyes opening (awakening) 

 M: Motor  (// consciousness) 

 V: Verbal (// consciousness) 

Total score = addition of subscales   /15 
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GCS | WHIM | FOUR | CRS-R 

Short 

Most well-known 

Easy to administer  

Most studied for its 
prognostic value 

Allows recovery monitoring 

 

Addition of subscales masks 
heterogeneity 

Depends on the experience  

Fluctuant inter-rater reliability  

Scoring of patients with ocular 
trauma, tracheotomy or 

ventilatory support 

No operational definition 

 

Teasdale & Jennett, The Lancet, 1974; Laureys et al., The Lancet Neurology, 2014; Schnakers & Majerus, 2011 (Book: 

Coma et états de conscience altérée) 

 



Glasgow Coma Scale (GCS) 
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GCS | WHIM | FOUR | CRS-R 

Teasdale & Jennett, The Lancet, 1974; Laureys et al., The Lancet Neurology, 2014; Schnakers & Majerus, 2011 (Book: 

Coma et états de conscience altérée) 

 



Wessex Head Injury Matrix (WHIM) 

Laureys et al., Lancet Neurology, 2004  
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GCS | WHIM | FOUR | CRS-R 

6 components:  

 Communication 

 Attention 

 Social behavior 

 Concentration 

 Visual awareness 

 Cognition (memory & spatio-temporal orientation)  

Hierarchical sequence  

Based on longitudinal 
observation of recovery in 

88 coma patients 

Precise operational 
definition for each item 

Score= most advanced 
behavior 

Useful to assess MCS 
behaviors 

 

 

Unproven reliability 

Diagnostic sensitivity < other 
standardized scales 

Shiel & al., Clin Rehab, 2000; Schnakers & Majerus, 2011 (Book: Coma et états de conscience altérée) 



Wessex Head Injury Matrix (WHIM) 
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GCS | WHIM | FOUR | CRS-R 

Shiel & al., Clin Rehab, 2000; Schnakers & Majerus, 2011 (Book: Coma et états de conscience altérée) 



Full Outline of Unresponsiveness scale (FOUR) 
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GCS | WHIM | FOUR | CRS-R 

4 subscales: 

 Motor responses 

 Ocular responses 

 Brainstem reflexes 

 Respiration 

Total score  /16 

Good inter-rater reliability 

No assessment of verbal functions  

Same weight for each subscale 

Diagnosis of brain death 

Follow recovery of autonomous functions 

Visual pursuit 

Neurological progression of UWS patients 

Assessment of cognitive functions 

Detection of LIS 

Fast administration 

Wijdicks & al., Ann Neurol, 2006; Schnakers & Majerus, 2011 (book: Coma et états de conscience altérée); Seel et al, 

Arch Phys Med Rehab, 2011 

 

Not suited for 
rehabilitation 

setting  



Full Outline of Unresponsiveness scale (FOUR) 
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GCS | WHIM | FOUR | CRS-R 

Wijdicks & al., Ann Neurol, 2006; Schnakers & Majerus, 2011 (book: Coma et états de conscience altérée); Seel et al, 

Arch Phys Med Rehab, 2011 

 



Coma Recovery Scale – Revised (CRS-R) 
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GCS | WHIM | FOUR | CRS-R 

23 items assessing:  

 Auditory perception 

 Visual perception 

 Motor abilities 

 Oro-motor abilities 

 Communication 

 Arousal 

+ Brainstem  reflexes and contingent behaviors 

 

Standardized & validated 

Most sensitive to identify MCS behaviors (2002) 

Precise operational definition for each item 

Hierarchisation of items 

Observation of spontaneous movements 

Complex functions (communication/functional use of objects) 

Diagnosis based on quality of observed behaviors  

Giacino & al., Neurology, 2002; Schnakers & Majerus, 2011 (book: Coma et états de conscience altérée); Seel et al, 

Arch Phys Med Rehab, 2011 

Best to use but: 

 

Total score does 

not permit to 
identify diagnosis 

(subscales) 

Long to 
administer 



Coma Recovery Scale – Revised (CRS-R) 

Laureys et al., Lancet Neurology, 2004  
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GCS | WHIM | FOUR | CRS-R 

Giacino & al., Neurology, 2002; Schnakers & Majerus, 2011 (book: Coma et états de conscience altérée); Seel et al, 

Arch Phys Med Rehab, 2011 



Why the CRS-R? 
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Giacino et al., Neurology, 2002; Bruno et al, J Neurology, 2011; Chatelle et al, Arch Phys Med Rehab, 2016; Wannez et al, 

submitted 

 Guidelines of administration & scoring procedures 

 Excellent content validity & test-retest reliability 

 Standardized administration and scoring 

 Most sensitive scale to detect MCS 

 

N.B.  

 

Identification of possible confounding factors (deafness, aphasia, 

blindness) when improbable scoring occurs 

 

When using only one CRS-R assessment ~ 34% chance of false negatives 
 Perform at least 5 assessments! 
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But… 
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 Difficult to use and to be repeated in daily care 

 Requirement of concentration +++ 

 

 Development of short CRS-R = the SECONDs (Simplified 

Evaluation of CONsciousness Disorders) 

• Use of most frequent signs of consciousness: 

• Observation 

• Command-following 

• Communication 

• Visual pursuit 

• Visual fixation 

• Localization to pain 

• Arousal 

• Oriented behaviors 
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But… 
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 Difficult to use and to be repeated in daily care 

 Requirement of concentration +++ 

 

 Development of short CRS-R = the SECONDs (Simplified 

Evaluation of CONsciousness Disorders) 

• Use of most frequent signs of consciousness: 

• Observation 

• Command-following 

• Communication 

• Visual pursuit 

• Visual fixation 

• Localization to pain 

• Arousal 

• Oriented behaviors 
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Consciousness ≠ responsiveness 
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Gosseries et al, Brain Injury, 2014 
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Any questions? 

THANK YOU! 


