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Why is accurate diagnostic 

assessment important?

Incidence of diagnostic error

 37% (Childs et al, Neurol, 1993)

 43% (Andrews et al, BMJ, 1996)

 41% (Schnakers et al, Brain Injury, 2008)

Outcome from VS and MCS at 1 Year 

VS = 54; MCS = 49; Mixed etiology; Mean time post-injury = 9 wks

(Giacino & Kalmar, J Head Trauma Rehabil, 1997)

Structural connectivity: MCS > VS

Th Th

MPFC

PCC

Edlow, et al., Neurocrit

Care, 2013

Functional connectivity: MCS > VS and Coma

Vanhaudenhuyse, et al., Brain, 2010  
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Coma Recovery Scale- Revised

(Giacino, et al Arch Phys Med Rehabil, 2004.)

Indications

• Differential diagnosis

• Establish prognosis

• Monitor rate of recovery 

• Promote inter-rater reliability/ 
Facilitate multidisciplinary 
treatment planning

• Evaluate efficacy of treatment 
interventions

• Alert to sub-clinical changes

• Project disposition needs

CRS-R: Descriptive Characteristics

Scale Type:

Target Population:

Assessment Areas:

Organizational Structure: 

Administration Time:

Interval

Coma, VS, MCS

Auditory (4)

Visual (5)

Motor (6)

Oromotor/Verbal (3)

Communication (2)

Arousal (3)

Lowest Item – Reflexive

Highest Item - Cognitively-Based

15-30 mins

CRS-R Psychometric Characteristics

General CRS-R Administration and 

Scoring Guidelines

Pre-Assessment 

1. Chart Review/Consultation with Treating MD

2. Baseline Observation

3. Arousal Facilitation Protocol

4. Brainstem Reflex Assessment

Primary Assessment

5. CRS-R Subscales

CRS-R Protocol Chart Review/Consultation with Treating MD

Purpose

• Ensure examination is not medically contraindicated (eg, elevated 

ICP, fever).

• Identify and document use of sedative and paralytic agents.

• Recognize local trauma (e.g. fractures, contusions, lacerations, 

and decubiti), internal lines, implanted devices or other injury 

sequelae that may necessitate modification of examination 

procedures. 
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Baseline Observation

Purpose

• Determine level of arousal.

• Facilitate selection of appropriate commands.

• Help differentiate volitional from 
random/coincidental movement.

Baseline Observation & Command-Following Protocol

1 minute baseline observation 
period

– Observe:

• Eye opening status.

• Presence or absence of 
spontaneous visual fixation 
or tracking.

• Type and frequency of 
spontaneous movement.

• Resting posture of the 
extremities.

Arousal Facilitation Protocol Brain Stem Reflex Assessment

• Purpose

– Determine level of brain 

dysfunction to assist with 

prognosis

– Assist with interpretation 

of CRS-R findings

CRS-R Primary Assessment

Auditory Function Subscale
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Visual Function Subscale Motor Function Subscale

Oromotor/Verbal Function Subscale Communication Subscale

Arousal Subscale CRS-R Progress Tracking Chart
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Scoring Guidelines

• Scoring criteria for each item outlined in CRS-R Administration 

and Scoring Manual

• Responses scored as present/absent

• Only elicited responses are scored (spontaneous behavior can be 

noted but not scored unless otherwise indicated)

• Responses that occur after a 10 second interval has elapsed are 

not scored. 

• Best response scored within each subscale

• Equivocal responses are not credited

CRS-R Discontinuation Criteria

• Three consecutive examinations on which the following 

subscale profile is obtained: 

– Auditory subscale score = 5 

(Consistent command-following)

– Communication subscale score = 2 

(Reliable communication)

– Arousal subscale score = 3 

(Sustained attention)

CRS-R Total Score and Subscale 

Analysis

0

1

2

3

4

5

6

7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28 9/4 9/11 9/18 9/25 10/2 10/9 10/1610/2310/30 11/6 11/1311/2011/27

CRS-R Subscale Scores

Auditory

Visual

Motor

Verbal

Communication

Arousal

(Bodien Y, C Carlowicz, Chatelle C, Giacino 
J, Arch Phys Med Rehabil, in press)
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Detection and interpretation of impossible and 

improbable CRS-R scores

(Chatelle C, Bodien Y, Carlowicz C, Laureys S, Seel R, Giacino J. Arch Phys Med 
Rehabil, in press)

Aims:

1. To provide clinicians and researchers with an empirically-

derived tool for assessment of CRS-R data quality.

2. To detect differential involvement of specific neural circuits (eg, 

M5-A2) for use in prognostic assessment and treatment

planning. 

CRS-R Applications in Clinical 

Practice

Differential Diagnosis
Prognosis (Rate of recovery)

Coma Recovery Scale Revised (CRS-R) 
(max: 23)

6
8

7 7
8 8

11
Norm*

Norm*
Norm*

0

5

10

15

20

Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6 Wk 7 Wk 8

C
R

S
-R

 T
o

ta
l 

S
c
o

re

Facilitate Rehab Treatment Planning
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Alert to complications
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Increase in secretions followed by subsequent decline in arousal level 

and behavioral responsiveness leading to acute care transfer.
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Monitor response to treatment

(Schnakers, et al., JNNP, 2008)

Website addresses for the CRS-R

NINDS: http://www.commondataelements.ninds.nih.gov/CDE.aspx

COMBI: http://www.tbims.org/combi/crs/index.html

Spaulding-Harvard TBI Model System: www.SH-TBIMS.org

http://www.commondataelements.ninds.nih.gov/CDE.aspx
http://www.tbims.org/combi/crs/index.html
http://www.sh-tbims.org/

