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Brain Death
general definition

Brain death, irreversible break down of all brain functions
including brain stem

EEG-isoelectric line
Circulatory arrest in brain vcssels
Waiting period between 2 to 6 hours (Europe)

Exclusion-for extension to 12 hours (chi)drcn, hypolhermia
etc.)
Exclusion for rcduction-to I hour (severe brain damage-
gun shot, etc.)

Accepted for whole Europe and all American countries
Brain stem death official diagnoses in UK , and some other

countries.

Brain Death
general definition

Brain Death is staled in patients where continuing
treatment ofa patient is without any hopc of regaining any
level of brain function. A continuation oftherapeutic
measures in Brain Death is neither in the intcrest of patient
nor ethical permissable. To treat a living corpse is
unelhical, it reduces a human being „ to a mere colleclion
oforgans" Shewmon (1998).
Shewmon (1998): „Chronic Brain Death":

56 Brain Death patients more than 1 months, 7 patients
over 6 months, for more than 1 year, I patient 14,5 year.

Brain Death
different terms

Mollaret und Goulon (1959)
Committee ofHarvard

Medical School (1968)
lngvar(1971)
The Conference of Medical Royal
Colleges and Faculties UK (1979)
The Subcommittee ofA.A. N.
for quality Standards (1995)

„Lc Coma Dcpasse"

„Brain Death"
„Brain Death"

..Brain Stem Death"

„Whole Brain Deatfr

Brain Death
legal definition

The diagnosis of brain death is established by the medical
Community according to current Standards ofscientific and
medical practice (Haupt & Rudolf, 1999)

Diagnoses support«! by strict verification of clinical
Symptoms, confirmed by experienced neurologists, EEG
obligatory, TCD facultative, accepted by national laws.

European Preposition for Brain Death (EFNS Task Force)

Minimal Standard for Brain Death diagnoses (WFN
Research Group) for countries without developed
neurological Services.

Brain Death
differential diagnoses

Brain Death: irreversible loss of brain functions and brain
stem functions.

Death of brain is the death ofa particular human organ,
„critical organ" the „central integrator"

Function of brain cannot be sustained even for a while
with extraordinary care fW'jdiks, 2001).

Total cession ofbrain and brain stem is based on an
irreversible substantial damage of brain and brain stem.

Differential diagnoses: apallic syndrome/vegetative State
Locked in Syndrome, Minimal Response Syndrome

(Gtacino et al., 1991).



European preposition of Brain Death
Special Interest Group on Ethics in Neurology

* Symptoms of Brain Death
• Classification of basic pathological process
* Clinical course of Brain Death

initial stage and füll stage.
Additional examinatiorts

EEG obligatory, TCD riculiative,
Additional examinations in the intitial phase-MRI etc.

- Prcrcquesits (protocoll ofstepwise examinations)
• Selection of indepedent medical team

Symptoms of Brain Death
European Preposition
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Brain death
Classification of aetiology

(1 • Traumatic brain injury
u • Encephalitis, difterent aetiology
Li ■ Hypoxia
n • Hypoxaemia
D • Brain tumour
['■ • Subarachnoidal haemorrhage
D • Haematoma, cerebral
[] * Brain and brain stem infarcton
~i • Intoxicatian (exogenous, endogenous)

Poisoning (venoms. plant toxins)
~i ■ Relaxation Ireatmant (Baclofen pump System, etc.)
rJ • Anesthes'ra acddent

Hypothermia, exogenous

Clinical course in the development of Brain death Syndrome, Ihe
irreversible break down of brain and brain stem functions

Initial stage
Acute midbrain Syndrome. 5 phases

Midbrain -upperpons stage (Plum & Posner)
Acute bulbarbrain Syndrome. 2 phases

Medullary stage (Plum & Posner)
Füll stage of brain death Syndrome, irreversible breakdown

ot brain and brainstem functions, identical with acute bulbar
brain Syndrome phase 2 with the exception of

systemJc hypotension (drug assisted),
rsoetectnc EEG, absence of cerebral blood flow
autonomic cardiac function
Spinal reflexes

Scheme of developement after
severe brain damage Supratentorial volume increase



Midbrain Syndrome phase in

Phase III, Stretch-Flex position, disinhibition of autonomic system

Midbrain Syndrome phase IV

Coma
Missing blink reflex and ocular movements
Divergent position ofbulbi
Pupüs reduced reaction to light
Vestibuloocular reflexes disturbed
Stretch position ofthe extremities
Increased muscle tone, pyramidal signs
Respiration - machine !ike rythmus
Hyperthcrmia, tachyeardia, increased blood
pressure

Acute secondary midbrain Syndrome
Traumatic brain injury, brain edema

Phase III. IV

Prerequisites of Brain Death diagnoses, irreversible bufbar brain
Syndrome
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Waiting period; 6 hours
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Brain Death - Team

Neurologist - clinical monitoring
Anaesthesiologist - responsible for 1CU-
care
EEG-Specialist - responsible for EEG
monitoring

Excluded members ofthe transplantation
team

Russian criteria for Brain Death

Appraved by National Ministry of Health, April 2001.
Clinical criteria: coma, no reaction on extemal and
internal Stimulation, absence of brainstem reflexes,
dilated puptls, no response to bright lights, no ocular
movements, no oculocephalic reflexes, no reactions to
caloric testing, no tracheal reflexes, apnea, autonomic
cardiac functions, no motoric functions of extremities and
body, areflexta, no primitive motor patterns, no sensory -
sensibility functions.
EEG - isoeiectric line - in ICU litüe spikes can be
accepted.
Apnoe test- negative (obligatory).
Cerebral angiographie - no circulation (obligatory only to
reduce the waiting period).

Minimal Standard for brain death
European preposition of brain death need highly qualificd
neurological Service and modern equipment.
In developing contries more interest to organize ICU,
emergency rooms and intermediate care units saving lifes
than to educate neurologists.
Neurosurgery departmcnts are avaliable replacing
neurology.
Intemistic ICU are organised without neurologist
Severe neurologic conditions are served without neurologist
If brain death State is developing, minimal Standards for
diagnosis arenecessary as an Obligation of official
neurological organisatioos (WFN, EFNS)

Minimal Standard of brain death diagnosis as proposed
by the WFN Research Group Neuroethics
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Minimal Standard for brain death
diagnosis

Guidelines reflect the fact in brain death diagnosis is only
required for patients, that are in an ICU or are recieving life
support in faeiihies such as emergency rooms and
intermediate care and any artificial respiration support
system (medical department, horoe respirator)
Without this backup, patients in severe acute brain damage
with respiratory msufiictency, mal function ofthe artificial
respiration system or in acute bulbar brain Syndrome have
no possibiiity to survive
Natural death will oeeur with respiratory arresl foltowed by
cardiac arrest

Management of brain death
Activation in the education of neurologists
Special training in pregrade and postgrade
education System
Organisation ofneurological equipment (EEG,
TCD, evoked potentials, MRI)
Systemic training of neighbour specialities
(neurosurgery, anestesiology)
Brain death diagnosis without neurologist last but
not least in the future is not acceptable by ethical
reason

Minimal Standard for brain death
diagnosis

* The objective of guidelines has tobe focusedto
basic pathological process, the course of the
disease with a clear definition of initial phase and
its developement

* Oysfunction of brain stem with acute midbrain
and acute bulbar brain Syndrome

■ Exact clinical diagnosis in the developement ofthe
breakdown of whole brain functions

■ Sufficiant waiting period including exceptions
* Employment ofthe existing diagnostic equipment
■ Information ofanaestesiologists, interaists,

general practitionars




