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History 

 Before 1950 ,  the concept of death revolved around  irreversible 

cessation of cardiorespiratory function. 

cessation of brain function 



 In 1959, the concept of brain death/death by neurologic criteria 

(BD/ DNC) was first theorized as “le coma dépassé”,

( By Mollaret and Goulon. ).

 In 1968, ……..first clinical defnition as the Harvard Brain Death 
Criteria, which consisted of clinical and EEG criteria .



 1981…. the Uniform Determination of Death Act. 

 The American Academy of Neurology (AAN) published a standard for BD/DNC 

in adults in 1995 and updated it in 2010.

 The Task Force for Determination of Brain Death in Children published a 

standard for BD/DNC in infants and children in 1987; 

 This was updated in 2011 by the Society of Critical Care Medicine (SCCM), 

American Academy of Pediatrics (AAP), and Child Neurology Society (CNS).



Indian perspective

❑ Transplantation of Human Organs (THO) act was passed by Indian parliament in 1994, 

which legalized the Brainstem death.

❑ Even after 25 yrs , …no uniform guidelines exist for the procedure.

❑ Four physicians are required,( including a neurologist or neurosurgeon).

❑ Two clinical assessments atleast 6 hrs apart . 



Algorithm (kerala)



 The WORLD BRAIN DEATH PROJECT … ..to formulate a consensus 

statement of recommendations on BD/DNC….

 Published …august 2020.

 BD/DNC is defined as the complete and permanent loss of brain 
function as defined by unresponsive coma with loss of capacity for 

consciousness , brainstem reflexes and the ability to breathe 
independently.



Concepts of BD/DNC

 Three formulations;

❑ Whole brain death ( advocated by  USA and WBDP)

❑ Brainstem death  ( advocated by UK and india)

❑ Higher brain death.



PREREQUISITES FOR BRAIN DEATH/DEATH 

BY NEUROLOGIC CRITERIA
Component AAN 2010 SCC/AAP 2011 World brain death project 

.

Etiology Establish cause of irreversible  

coma by history,exam, brain 

imaging etc. ( eg; hypoxic 

ischemic brain 

injury,stroke,meningitis,traum

atic brain injury etc

Exclude mimics ( fulminant 

GBS, botulism, high cervical 

cord injury )

do Do

Observation period 

before ist examination.

Not mentioned ( no specific 

time limit)

24 to 48 hrs after cpr

or severe brain injury.

24hr after birth

24 hrs after resuciated

cardiac arrest and after 

rewarming in therapeutic 

hypothermia or birth 

asphyxia



AAN 2010 SCC/AAP ..2011 WBDP

irreversibility Establish that brain injury 

is irreversible

Do

Neuroimaging should 

demonstrate evidence of 

an acute central nervous 

system injury consistent 

with the profound loss of 

brain function

do

Suggested to ensure 

neuroimaging evidence 

of intracranial 

hypertension is present or 

intracranial pressure 

measurements equal or 

exceed mean arterial 

pressure

Temperature >36 °C (96.8 °F) >35 °C (95 °F) ≥36 °C (96.8 °F)

Blood pressure Systolic blood pressure 

≥100 mm Hg

Systolic or mean arterial 

blood pressure should not 

be less than 2 standard 

deviations below age-

appropriate norms

Systolic blood pressure 

≥100 mm Hg or mean 

arterial pressure ≥60 mm 

Hg in adults and age-

appropriate in pediatric 

patients



AAN 2010 SSC/AAP 2011 WBDP

Exclude intoxication Exclude Drug or 

intoxicant by history, 

drug screen, ensuring 

serum level is below the 

therapeutic range, and 

waiting at least 5 half-

lives, taking hepatic or 

renal dysfunction into 

consideration.

Ensure blood alcohol 

level is below 0.08%

do

(eg; (alcohol, 

antiepileptic drugs, 

barbiturates, IV/inhaled 

anesthetics, opioids, 

sedatives)

Do 

Exclude 

pharmacologic 

paralysis

Ensure presence of four 

twitches with maximum 

ulnar stimulation

Evaluate nerve function 

with a nerve stimulator

Exclude pharmacologic 

paralysis with a peripheral 

nerve stimulator/train-offour

or by demonstrating 

presence of deep tendon 

reflexes

Laboratory 

parameters

exclude severe 

electrolyte, acidbase, 

and endocrine 

disturbance.

do do



2.   Clinical  examination /tests

https://youtube.com/watch?v=DqWqdlgrbF4&feature=share




pupillary light refex

 Naked eye and flash light 

 A magnifying glass or quantitative pupillometry is strongly 
recommended.

 absence of ipsilateral and contraleral pupillary  response , with 
pupils fixed in a mid-sized or  dilated position (4-6mm).

 very small pupils (<2 mm) should alert  the practitioner to a possible 
confounder,     e.g. from opiate  intoxication or isolated brainstem 
injury.















3. Apnea test



Apnea test 

 Contraindications.

❑ Prior evidence of carbon dioxide retention (severe obesity or 

chronic obstructive pulmonary disease).

❑ High cervical spine injury.

❑ Chronic hypoxemia due to cyanotic heart disease.



 Technique:

❑ Preoxygenate for at least 10 minutes with 100% oxygen to PaO2 

>200 mm Hg 

❑ Ensure PaCO2 35-45 mm Hg

❑ Reduce ventilator frequency to 10 breaths per minute

❑ Reduce positive end-expiratory pressure to 5 cm H2O Disconnect 

the ventilator Preserve oxygenation with an insufflation catheter 

placed through the endotracheal tube delivering 100% oxygen at 6 
L/min Use T-piece circuit or continuous positive airway pressure 

(CPAP), if needed



❑ Disconnect the ventilator

❑ Preserve oxygenation with an insufflation catheter placed through 

the endotracheal tube delivering 100% oxygen at 6 L/min .

❑ Use T-piece circuit or continuous positive airway pressure (CPAP), if 

needed



 Apnea testing target:

❑ pH <7.3 

❑ PaCO2 ≥60 mm Hg ,unless the patient has preexisting 

hypercapnia, in which case target

should be ≥20 mm Hg above baseline, if known



 Reasons to abort testing:

❑ Spontaneous respirations witnessed

❑ Systolic blood pressure <100 mm Hg or mean arterial

pressure <60 mm Hg

❑ Sustained oxygen desaturation <85%.

❑ Unstable arrhythmia





Summary of BD/DNC

 Establish cause of irreversible brain injury ( irreversible coma)

 Excluding confounding factors

 Absent brainstem reflexes

 Apnea 





EEG criteria 

 Electro cerebral inactivity (ECI): defined as absence over all regions of head of 

identifiable electrical activity of cerebral origin,whether spontaneous or induced by 
physiological stimuli.

 Working definition; ..absence of non artifactual electrical activity with a peak to 

peak amplitude above 2uVwhen recording from scalp electrode pairs that were  

10cm or further apart.



Requirements

 Electrodes and montages 

French guidelines…minimum of 8 electrodes

AAN ….atleast 16 channels. 

Midline electrodes (Fz,Cz, Pz) should be included ( detect low    

voltage activity , less artefacts).



 2. Interelectrode impedence:

❑ 10 to 10,000 ohms.

❑ Needle electrodes ( high impedence ) and electrode caps ( short circuit) should 

be avoided .

3. EEG RECORDING :

sensitivity ….maximum 2uV/mm.

High frequency filters  (low pass)  …not below 30Hz 

Low frequency filters ……not above 1hz.



 Timing :

❑ Atleast 30 minutes.

❑ Integrity of entire recording system should be tested.

❑ Auditory and bilateral somatosensory stimuli ( touch and pain 
) …repeatedly applied and be clearly marked.

❑ AAN…1 EEG is sufficient 

❑ French and European …..2 EEG.



 Evaluation of extrcerebral potentials:

ACNS (American clinical neurophysiology society) recommend ;

▪ ECG monitoring 

▪ Continous video recording ….to identify any artifact in EEG.

▪ Respiration artefact must be documented with specific notations.

▪ Additional monitor ….for other artifacts from pt .or local environment 
(a pair of elctrodes on dorsum of hand ) 









Thankyou 




