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1952

Bjørn Ibsen

The specialty of intensive care started in 
Copenhagen in 1952, when Bjørn Ibsen got a relay of 
doctors to manually ventilate a dying 12-year-old 
patient with polio.

Obituary: Bjørn Ibsen. Caroline Richmond                                       
BMJ 2007;335:674 



1959

Mollaret P, Goulon M. Le coma depasse (memoire preliminairze).  
Rev Neurol 1959;101:3-15.

Le coma depasse
(The depassed coma)



1957

Pius XII. The prolongation of life: an address of Pope Piu XII to an international congress of Anaesthesiologists. 
The Pope Speaks 1958; 4:393-8

Resuscitation techniques, 
being  extra-ordinary  

means, could be 
withdrawn before 

circulatory arrest 
occurred. 

The precise moment of 
death cannot be 

deduced from any 
religious or moral 

principle, and is therefore 
a matter for the 

competence of clinicians Pope Pius XII



1968

Report of the Ad Hoc Committee of the Harvard 
Medical School to Examine the Definition of 

Brain Death. A definition of irreversible coma.      
JAMA . 1968; 205: 337–340



1976

Diagnosis of Brain Death. Statement issued by the Honorary Secretary of the Conference of 
Medical Royal Colleges and their Faculties in the United Kingdom on 11th October 1976. 
BMJ 1976; ii:1187-8



1981

Guidelines for the Determination of Death.                      
JAMA 1981; 246:2184-6



1983



1994



2001



2009



Issues to Discuss
• Purpose and Scope
• Brain stem death vs Whole brain death
• Preconditions
• Details of brain stem reflex tests
• Observation time
• Investigation
• Documentation
• Qualification
• Ethical issues

– Conflict of interest
– Preemptive ventilation
– Confidentiality

• Transplant Coordinator



Guidelines on Certification 
of Death Following the 
Irreversible Cessation of 

Brainstem Function

A Code of Practice for the Diagnosis and Confirmation of Death. 
Academy of Royal Colleges, UK, 2008



Brain death
Brain stem death
Whole brain death

Pallis C. From brain death to brain stem death. BMJ 1982; 285:1487



It is agreed that 
permanent functional 
death of the brainstem 
constitutes brain 
death …

Diagnosis of Brain Death. Statement issued by the Honorary Secretary of the Conference of 
Medical Royal Colleges and their Faculties in the United Kingdom on 11th October 1976.  
BMJ 1976; ii:1187-8



Pallis C. From brain death to brain stem death. BMJ 1982; 285:1487



A Code of Practice for the Diagnosis and Confirmation of Death. 
Academy of Royal Colleges, UK, 2008



The ANZICS Statement on Death and Organ Donation Ed. 3.1 
Australian & New Zealand Intensive Care Society, Melbourne, 2008.

Brain death cannot be determined when the condition 
causing coma and loss of all brain-stem function has 
affected only the brain-stem, and there is still blood flow 
to the supratentorial part of the brain.



Australian Law
Death be defined as: 
a) irreversible cessation of all 

function of the brain of the person; 
or 

b) irreversible cessation of 
circulation of blood in the body of 
the person. 

Australian Law Reform Commission, ALRC 7. Report of the Law Reform Commission on 
Human Tissue Transplants. Canberra: Australian Government Publishing Service, 1977. 



The concept that brainstem 
death is equivalent to death is 
accepted legally and within 
the medical community in 
Hong Kong.

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



To provide recommendations for 
qualified medical practitioners in 
relation to certification of death 
following irreversible cessation of 
brainstem function for patients who 
are 2 years of age or older.

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Preconditions

• Diagnosis of severe brain injury 
which is consistent with 
progression to brain death

• Apnoeic patient on a ventilator
• Exclusion of potentially reversible 

causes of coma

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Exclusions
• Depressant drugs or poisons

– Peripheral nerve stimulator should always 
be used to confirm intact neuromuscular 
conduction

• Primary hypothermia
• Metabolic and endocrine 

disturbances
• Arterial hypotension 

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Observation

• Minimum of 4 hours
– 24 hours after cardiorespiratory arrest

• 2nd examination can be performed 
any time after the 1st

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Pupils 
≥4mm

Clinical 
Tests



Apnoea Test
• Perform last
• PaCO2>8.0kPa, pH<7.3
• Disconnect when PaCO2 close to 

normal
• Prevent hypoxaemia

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Observations Compatible with 
Brainstem Death
• Movement of limbs in response to a stimulus 

outside distribution of cranial nerves
• Sweating, blushing, tachycardia
• Normal BP without pharmacological support
• Absence of DI
• Deep tendon reflexes
• Extensor plantar reflex 

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Observations Incompatible with 
Brainstem Death
• Decerebrate or decorticate posturing
• Seizures

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Confirmatory Investigations
• No clear cause of coma
• Possible metabolic or drug effect
• Cranial nerves cannot be adequately 

tested
• Cervical vertebral or cord injury
• Cardiovascular instability precluding 

apnoea test
• Severe hypoxaemic respiratory failure 

precluding apnoea test
Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Confirmatory Investigations
• 4 vessel radio-contrast angiography by 

digital subtraction
• Radionuclide examination

– 99mTc-HMPAO or 99mTc-ECD
– SPECT

• 4 hour period of observation and 
brainstem reflexes which can be 
tested should precede investigation  

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Time of Death =
2nd Set test or Investigation 

completed

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Who can certify brain death?

Knowledge & skill
Conflict of interest

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



Intensivist, critical care 
physician, neurologist, or 

neurosurgeon

Registry

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 



The intensivist caring for an 
intensive care patient who is 
a potential recipient of organ 

from the potential donor 
should not discuss donation 

with the family of the 
potential dono.r

Hong Kong Society of Critical Care Medicine Ltd. Guidelines on Certification of Death 
Following the Irreversible Cessation of Brainstem Function.3rd Ed. 2009 






