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Overview

• Classical StatisticsClassical Statistics

l• Nosology Matters

• Why we really should worry…



Posner
et al. 2007





From: Booth et al. (2004) “Is this 
Patient dead, vegetative, or severely 
Neurologically impaired?” JAMA 291:870-879



From: Booth et al. (2004) “Is this 
Patient dead, vegetative, or severely 
Neurologically impaired?”Neurologically impaired?
JAMA 291:870-879



Cognitive function

Correspondence of cognitive and motor impairment across human disorders of consciousness
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(Adapted from Schiff, (2009) Recovery of Consciousness after Brain Injury, In: The Cognitive Neurosciences IV, MIT Press)
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From “The vegetative and minimally conscious states:  A comparison of clinical features and 
functional outcome, “  J.T. Giacino and K. Kalmar,  1997,  Journal of Head Trauma Rehabilitation
12 (4), p. 42.





Lammi et al. 2005



The neuropathology of the vegetative state after an acute brain insult. 
Adams JH, Graham DI, Jennett B. Brain. 2000; 123:1327-38.

• Specific patterns of neuronal loss in 49 patients remaining in a• Specific patterns of neuronal loss in 49 patients remaining in a 
vegetative state. 

• Non-traumatic injuries associated with VS showed severe bilateral j
thalamic damage (98%), associated with diffuse cortical damage (64% 
of cases). 

T i i l i h d h l i d i i h• Traumatic etiologies showed severe thalamic degeneration in the 
majority of VS patients (96% of patients who survived for 3 months 
before death). 

• That the most consistent and severe pathologies arising from both types 
of injuries are in the thalamus, is not widely appreciated. 



Neuropathology in vegetative and severely disabled patients after head 
injury.j y

Jennett, B, Adams, JH, Murray, LS, and Graham, DI.
Neurology 2001, 56: 486-490

• Autopsy studies comparing 35 VS and 30 severely disabled patients.

• In 50% of the severely disabled group no evidence of thalamic• In 50% of the severely disabled group no evidence of thalamic 
injury—pattern not identified in any VS case.

O t i th l di bl d i l d d MCS ti t• Outcomes in the severely disabled group included MCS patients 
(including 2 MCS patients without thalamic injury or evidence of 
moderate or severe diffuse axonal injury).

• Findings suggest potential anatomical substrates for residual cognitive 
capacity in some severely brain injured persons.



Menon DK, Owen AM, Williams EJ, Minhas PS, Allen CM, Boniface SJ, Pickard JD. 
(1998) Cortical processing in persistent vegetative state. Lancet 352:1148-9

26 ld ith t di i t d26 year-old woman with acute disseminated 
encephalomyelitis (ADEM):
-- Initial CT with diffuse cerebral edema

-- Bilateral thalamic and medullary lesions

-- Remained inVS/MCS until 6 months

Three years after injury:

Remained inVS/MCS until 6 months 
(imaged at 4 months)

“Thank you so much for the assessments, they 
treated me as if I was stupid in the (hospital). 
My stay there was absolute hell they never told y y y
me anything. They used to suction me through 
my mouth and they never told me why or what 
it was called, they had never told me about my 
(tracheostomy) I am lucky that I am with it(tracheostomy). I am lucky that I am with it 
and have a good memory so I could work it 
out…..”


