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What I‘m going to talk about …

Historic remarks

Diagnosis of death

- Cardiorespiratory centered

- Neurocentric

Vegetative state

Neocortical „death“



The apparatus allowed the buried to signal that he or she was still alive 

by activating a flag and ringing a bell. It could be rented for a small 

amount of money and, after a length of time, when there was no chance 

of revival, the tube could be pulled up and used in another coffin.

Device to prevent premature 

burial

Patented and marketed by

Count Karnice-Karnicki, 

chamberlain to the Tsar of 

Russia, in 1896.



Historic remarks

� Egypt and Greece: Absence of heart beat

� Moses Maimodes (1135-1204): Absence of brain function

� Bjorn Ibson (1950): Mechanical positive pressure ventilation

� Mollaret and Goulon (1959): ‚coma dépassé‘

� Harvard Medical School (1968): death = irreversible coma

� Mohandas & Chou (1971): brainstem was critical for brain death

� Conference of Medical Royal Colleges (1976): irreversible loss

of brainstem function

� Royal College of Physicians (1995): Criteria for the diagnosis of 

brain stem death

� American Academy of Neurology (1995): practice parameters

for determining brain death in adults



Signs of cardiovascular
death

Definite signs of death:

� Livor mortis

� Rigor mortis

� Decay

� Not with life compatible conditions

� Irretrievable absence of heart beat and 

breathing

� Pittsburgh protocol for non-heart-beating

donors (1993): death after 5 minutes?



Causes of brain death

• Secondary causes

•Anoxia due to cardiac or respiratory failure

•Fulminate liver failure

• Primary causes

•Traumatic injury

•Intracranial hemorrhage

•Ischemic stroke

Swelling of the brain -> increase of intracranial pressure -> 

cessation of perfusion -> anoxic cell death



Criteria for brain death

• A repeat evaluation after a further 6 h is advised, but the time period is 

considered arbitrary

• Confirmatory laboratory tests are only required when specific 

components of the clinical tests cannot be reliably evaluated

• Demonstration of coma

• Evidence for the cause of coma

• Absence of confounding factors, including hypothermia, drugs, 

and electrolyte and endocrine disturbances

• Absence of brainstem reflexes

• Absence of motor responses

• Apnoea

The Quality Standards Subcommittee of the American Academy of Neurology. Practice parameters for

determining brain death in adults (summary statement). Neurology 45, 1012–1014 (1995).



Criteria for the permanent 

or irreversible vegetative state

• No evidence of awareness of self or environment and an inability to 

interact with others

• No evidence of sustained, reproducible, purposeful or voluntary 

behavioural responses to visual, auditory, tactile or noxious stimuli

• No evidence of language comprehension or expression

• Intermittent wakefulness manifested by the presence of the sleep–wake 

cycle

• Sufficiently preserved hypothalamic and brainstem autonomic functions 

to permit survival with medical and nursing care

• Bowel and bladder incontinence

• Variably preserved cranial nerve and spinal reflexes

The Multi-Society Task Force on PVS. Medical aspects of the persistent vegetative state (1). 

N. Engl. J. Med. 330,1499–1508 (1994).



Differences with respect to brain 

death
•No coma

•Can breathe normally

•Preserved brain stem reflexes

•Preserved hypothalamic function (body temperature, vascular tone, ..)

•Rich motor activity (unpurposeful, inconsistent, smile, cry, moan, grunt, 

scream)

•No “respirator brain”

•Can be partially or totally reversible

•When there is no recovery after a specified period (3–12 months, 

depending on aetiology) the state can be declared permanent



The image in patients with brain death shows a clear-cut ‘hollow-skull sign’, which 

is tantamount to a ‘functional decapitation’. This is markedly different from the 

situation seen in patients in a vegetative state, in whom cerebral metabolism is 

massively and globally decreased (to 50% of normal value) but not absent. The 

colour scale shows the amount of glucose metabolized per 100 g of brain tissue 

per minute.

NATUREREVIEWS Neuroscience, Volume 6, November 2005, 903

Differences in resting brain metabolism
in brain death, and in the vegetative state, 

compared with controls



Neocortical “death”

Scottish neurologist Brierley (1971)

Death is defined by the permanent cessation of “those

higher functions of the nervous system that demarcate

man from the lower primates”

Only the functions of the neocortex, not of the whole 

brain or of the brainstem, must be permanently lost.

Depending on how “irreversible loss of capacity for social

interaction” is interpreted, even patients in a permanent 

“minimally conscious state”, who, by definition, are unable to 

functionally communicate, could be regarded as dead.



The concept of neocortical death 

cannot be reliably implemented 

in clinical testing

In contrast to brain death, for which the neuroanatomy

and neurophysiology are both well established, 

anatomopathology, neuroimaging and electrophysiology 

cannot, at present, determine human consciousness. No 

accurate anatomical criteria can be defined for a higher 

brain formulation of death.

Proving irreversibility is key to any concept of death.



Considerations
There is an irreducible philosophical limitation in knowing for certain 

whether any other being possesses a conscious life. Consciousness is a 

multifaceted subjective first-person experience and clinical evaluation is 

limited to evaluating patients’ responsiveness to the environment.

Patients in a vegetative state, unlike patients with brain death, can move

extensively. Clinical studies show how difficult it is to differentiate 

‘spontaneous’ from ‘willed’ movements.

The irreversible vegetative state is one end of a spectrum of awareness.

Based on the neocortical definition of death, patients in a irreversible 

vegetative state and anencephalic infants, i.e. human bodies capable of 

spontaneous motility, are considered dead.


