
Rehabilitation of the patient with a 

Prolonged Disorder of Consciousness

Dr Alison Godbolt, MBChB MRCP MD

Consultant Physician, Specialist in Rehabilitation Medicine

4th International Symposium on

Post Cardiac Arrest Care

May 23rd-24th, 2019



University Dept of Rehabilitation Medicine for the Stockholm region,

Danderyd Hospital

2

Population: 

Sweden 10 million

Stockholm Region 2.3 million

In-patients: 

• Specialised rehabilitation after

moderate to profound acquired

brain injury, 35 beds 

• Intake from 7 acute hospitals in 

Stockholm region

• Disorders of Consciousness care

programme since 2013

Out-patient programmes

Health Care Regions



Views of the audience

(MKON app – ”dialog”)

What period of inpatient care do you consider is appropriate for 

rehabilitation interventions on a rehabilitation ward for a patient who

continues to be in a vegetative state?

a. None, admission to rehabilitation ward inappropriate

b. < 1 week

c. 1 to < 2 weeks

d. 2 to < 4 weeks

e. 1 to < 3 months

f. 3 to < 6 months

g. ≥ 6 months

h. Don’t know
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Answers in 2010 from Swedish Physicians 

working with rehabilitation:

Opportunity for inpatient brain injury rehabilitation for persons in a vegetative state: survey of Swedish 

physicians. Godbolt AK, Tengvar C, Johansson B, Stenson S, Borg J. Am J Phys Med Rehabil. 2011 Jun;90(6):482-9.



Views of the audience

(MKON app – ”dialog”)

Availability of specialist neurorehabilitation for a patient with a 

Prolonged Disorder of Consiousness in the area where I work is 

generally

a. Good (always or nearly always available)

b. Reasonable (often available)

c. Limited (often unavailable)

d. Poor (seldom or never available)

e. I don’t know whether it is available or not
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Definitions – Disorders of Consciousness

Term Abbr. Notes Reference

Disorder of

Consciousness

DOC Coma, vegetative state or minimally conscious

state

Royal College of 

Physicians UK. 

Prolonged disorders 

of consciousness: 

National guidelines 

2013

Prolonged

Disorder of

Consciousness

PDOC DOC persisting longer than 4 weeks

Coma Absence of eye opening

Vegetative State
(Also known as 

Unresponsive

Wakefulness

syndrome, UWS or

Apallic Syndrome)

VS Eye opening but absence of behavioural signs of

awareness. 

Jennett and Plum

1972

Minimally

Conscious State

MCS Inconsistent but clearly discernible behavioral 

evidence of consciousness

Giacino et al 2002

Emerged from 

Minimally

Conscious State

EMCS Reliable and consistent demonstration

of one or both of the following:

• Functional interactive communication.

• Functional use of two different objects.



Shifting terms to describe temporal aspects of vegetative state

Vegetative state

(VS) descpritor

Definition Origin of term Year Ref

Persistent VS sustained over 

time

UK 1972 Jennett and Plum

Persistent VS for  ≥ 1 month USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 3 months

after non-traumatic 

brain injury

USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 6 months

after non-traumatic 

brain injury

UK 2003, 2013 Royal College of

Physicians

guidelines

Continuing VS for ≥ 4 weeks UK 2013 Royal College of

Physicians

guidelines

Chronic VS for ≥ 3 months

after non-traumatic 

brain injury

USA 2018 American Academy 

of Neurology & 

American College of

Rehabilitation 

Medicine guidelines
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Shifting terms to describe temporal aspects of vegetative state

Vegetative state

(VS) descpritor

Definition Country Year ref

Persistent VS sustained over 

time

UK 1972 Jennett and Plum

Persistent VS for  ≥ 1 month USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 3 months

after non-traumatic 

brain injury

USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 6 months

after non-traumatic 

brain injury

UK 2013 Royal College of

Physicians

guidelines

Continuing VS for ≥ 4 weeks UK 2013 Royal College of

Physicians

guidelines

Chronic VS for ≥ 3 months

after non-traumatic 

brain injury

USA 2018 American Academy 

of Neurology & 

American College of

Rehabilitation 

Medicine guidelines
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“a persistent vegetative state can 

be considered to be permanent 

after three months; recovery does 

occur, but it is rare and at best 

associated with moderate or 

severe disability”.



Shifting terms to describe temporal aspects of vegetative state

Vegetative state

(VS) descpritor

Definition Country Year ref

Persistent VS sustained over 

time

UK 1972 Jennett and Plum

Persistent VS for  ≥ 1 month USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 3 months

after non-traumatic 

brain injury

USA 1994 Multi-Society Task 

Force

Permanent VS for ≥ 6 months

after non-traumatic 

brain injury

UK 2013 Royal College of

Physicians
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Continuing VS for ≥ 4 weeks UK 2013 Royal College of

Physicians
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brain injury

USA 2018 American Academy 

of Neurology & 

American College of

Rehabilitation 

Medicine guidelines
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“Continued use of the term permanent VS is not 

justified. It implies irreversibility, which is not 

supported by the current research and has 

implications for ….decision making and ethics…”.

“a persistent vegetative state can 

be considered to be permanent 

after three months; recovery does 

occur, but it is rare and at best 

associated with moderate or 

severe disability”.



What is rehabilitation?

Swedish Board of Health and Welfare (Socialstyrelsen)

Interventions that, taking into account the needs & condition of a person 

with acquired disabilities, support restitution or maintenance of the best 

possible level of function and create good conditions for an independent 

life and active participation in society. 

(own translation from the Swedish 

http://www.socialstyrelsen.se/sosfs/2007-10)
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http://www.socialstyrelsen.se/sosfs/2007-10


Diagnosis of a PDOC: steps before behavioural assessment

Consider Evaluate

Is brain injury established as the primary cause of

reduced conscious level?

• What does brain imaging show?

• What does EEG show?

• Are clinical examination findings in keeping with the 

purported brain injury diagnosis?

Are reversible or treatable factors impacting on behavioural

responses?

• Medication

• Medical complications

• Peripheral neurological factors, e.g. critical illness neuro-

myopathy

If conscious, could the patient understand instructions? • Can the patient see, hear and feel?

• Are primary visual, auditory, somatosensory

pathways intact?

• Does the patient understand the examiner’s language? 

• Is aphasia likely? 

If conscious, could the patient respond to instructions? • Can the patient move?

• Are primary motor pathways intact?

• Are contractures or spasticity limiting possible

responses? 

• Does the patient have the language skills to respond?

• is aphasia likely?
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Diagnosis of a PDOC: behavioural assessment
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Synthesis of:

1.Reported and observed behaviours

- spontaneous

- related to everyday stimuli

2.Behaviours occuring during structured, standardized assessment 

(assessment scales)

- repeated assessments necessary

- unclear how many assessments should be performed

- most published studies use 4 - 5

- some authorities suggest 10



– Coma Recovery Scale Revised (CRS-R) has 

become the gold standard:

Standardized behavioural 

assessment



Rehabilitation for patients with PDOC

Assess and prioritize

– Evaluate current level of consiousness

– Understand co-morbidities

Minimize factors contributing to lack of responses:

– Prevent and treat early medical complications

– Minimise sedating medications

– Manage the environment

– Optimize aids

Promote consciousness: Research and Development

– Pharmacotherapy

– Sensory stimulation

– Neuromodulation

Prevent deterioration

For example:

– Prevent and treat late medical complications

– Preserve joint range of movement
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Maintaining function and preventing complications

Interventions may include

Spasticity Specialized seating, positioning through 24 

hours, orthotics, passive movements, tilt table, 

drugs (but beware sedation)

Epilepsy Medication review: minimize siezures, avoid

sedating drugs

Respiratory secretion management Positioning, physiotherapy, PEP breathing, 

assisted cough, tracheostomy management

Urinary tract management Avoid catheters, consider urinary stones as 

possible source of pain

Gastrointestinal management Usually feeding via PEG, bowel management.

Pressure sore prevention Regular turning. Air mattress may trigger 

spasticity

Environmental regulation Avoid uncontrolled stimuli (e.g. TV)

Sleep Investigation and treament of possible sleep

disorders, e.g. sleep apnoea

Pain management Use of behaviour based scale to optimize

management whilst minimising sedation
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Promoting consciousness - pharmacotherapy

1. Reduce sedating drugs

2. Reduce sedating drugs

3. Reduce sedating drugs

4. Consider use of drug to promote

awareness:
– Amantadine

Good evidence in PDOC after trauma

RCT n=184, NEJM, Giacino 2012

Limited evidence in PDOC after anoxic

brain injury

– Zolpidem

Reported paradoxical effects with

increased responsiveness

Initial studies not confirmed

– (Apomorphine – await trials)

Theoretical basis for drug effects: 

Mesocircuit model, Schiff 2010
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Difficult balance with drugs for

Pain – e.g. opioids

Epilepsy – e.g. phenytoin

Anxiety – e.g. benzodiazepines



Promoting consciousness – sensory stimulation 
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Principle:

Promotion of 

neuroplasticity 

via environmental 

enrichment



Neuroplasticity – examples of mechanisms
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Promoting consciousness –

sensory stimulation and experience dependent plasticity  

20



Promoting consciousness – sensory stimulation 1

Type Method Studies Findings Brain injury

aetiology

Unimodal

Familiar

Auditory

Sensory

Training

Pape et al 2015, 

RCT, n=7 

treatment group

Greater improvement

on one measure of

consiousness, Rx

group

Trauma

Music Therapy Magee, O’Leary

2015 (review)

Indirect evidence for 

positive effects on 

arousal and attention

Mixed

Other auditory

stimulation

Cheng et al 2013, 

case series, n=86

Auditory localisation

more frequently in 

response to own

name than a bell

Unclear, 

”recovering from 

coma”
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Promoting consciousness –sensory stimulation 2

Type Method Studies Findings Brain injury

aetiology

Multimodal

Auditive, tactile, 

kinetic, olfactory

and/or gustatory

stimulation in 

various

combinations

Padilla, Domina

2016 (review)

Some evidence

of effect, but

conclusions not 

fully supported

Mixed

Physiotherapy

based methods

incorporating

sensory

stimulation (e.g. 

Affolter method)

No studies found

in the English 

language

literature

Used for 

acquired brain

injury of mixed 

aetiology in 

some centres
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Promoting consciousness – sensory stimulation 
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Potential conflict:

Promotion of 

neuroplasticity 

via environmental 

enrichment

Allowing for 

cognitive 

fatiguability –

minimizing 

overstimulation



Promoting consciousness – neuromodulation

promise for the future?

Method Studies Findings

tDCS Ragazzoni 2017 (review)

- Randomised controlled cross-over 

study, n=55

- Non-randomized, controlled study

n=10

No clear effect

Effect only in MCS

rTMS

Ragazzoni 2017 (review): 

Two small controlled studies, case

reports, case series. 

Conflicting results

Median nerve stimulation deFina 2010

- Case series, part of multimodal 

rehabilitation

Inconclusive

Deep Brain Stimulation Vanhoecke, Hariz 2017 (review) Sceptical, ethical issues, ”no 

clear evidence”

Vagal Stimulation Corazzol 2017, single case report improvement

Epidural spinal cord 

stimulation

Ragazzoni 2017 (review): case

studies, uncontrolled case series

inconclusive

24Figure from Di Pino et al,  Nature Reviews Neurology 2014



Responding to requests for non-established 

investigations and interventions:

A framework for discussions with relatives

Positive if Negative if

Theoretical basis • Good • Weak or non-existent

Evidence for effect • Published study in peer 

reviewed scientific journal

• Control group

• Several studies

▪ No published research 

studies 

▪ Research studies that

have not been evaluated

by an independent 

ethics board

▪ No control group

Risks

- Medical

- Economic

- Participatory

- Impact on care

and rehabilitation

• Few risks • Considerable or 

unknown risks
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Inspired in part by Jox et al 2012, Lancet Neurology 



Late recovery from PDOC due to anoxic brain injury

Author Methods n n with anoxic

brain injury

At study start: Follow up

time

Findings

(patients with anoxic

brain injury)PDOC type PDOC 

duration

Estraneo

et al, 

2010

Prospective

cohort study

50 14 VS 6 – 18 

months

12 – 48 

months

2 emerged from MCS

Luauté

et al, 

2010

Retrospective

cohort study

51 16 VS (n=9) 

MCS (n=7)

≥ 1 year ≥ 5 years VS → none improved

MCS → one emerged

from MCS

Yelden

et al, 

2018

Cross-

sectional

cohort study

34 12 VS 1 year

(mean)

6 years

(mean)

3 improved from 

VS to MCS

None emerged from 

MCS

Howell

et al,

2015

Retrospective

cohort study

113 113 VS (n=66)

MCS (n=47)

27 days

(mean)

4 months 22 emerged from MCS
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VS – vegetative state

MCS – minimally conscious state



Further reading

USA guidelines 2018 UK guidelines 2013
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https://www.rcplondon.ac.uk/guidelines-

policy/prolonged-disorders-consciousness-

national-clinical-guidelines



Further reading

Swedish recommendations 2014

Läkartidningen 2014, 
Godbolt, Lindgren, Stenberg, 

Cronberg, Tengvar, Sörbo



Thank you Tack
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