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In this issue, Lago et al.1 describe the existing realities of
brain death in Latin America, as evaluated retrospectively in

seven Brazilian pediatric intensive care units (PICU), and

demonstrate some revealing observa-

tions. The investigators document sub-

stantial geographic variation in the

diagnosis suggestive of differences in ap-

plying the clinical examination, rather

than differences in case mix. Similar to

the variabilities in diagnostic criteria de-

scribed in other countries,2,3 there is also

lack of uniformity in the use of complementary exams. In

northeastern and southeastern Brazil, the extended time in-

terval fromdiagnosis of death to the removal of support tech-

nology is of particular concern. This indicates that many

physicians are concerned about stopping ‘life’ support tech-

nology after brain ‘death’ is diagnosed. The extremely poor

incidence of organ donation reflects a discomfort with the is-

sues of death and the use of human organs for transplanta-

tion in Brazilian society, and within the Brazilian health care

profession.

Despite the widespread international acceptance of brain

death criteria, these troubling findingsarenot isolated toBra-

zil. Medicine and society continue to struggle with the defini-

tion of death, especially in view of advances in complex life

support systems. Our ability to support organ failure with

technology and transplantation raises important questions of

when a disease is irreversible, when further treatment is no

longer effective orwhen death has occurred. The life preserv-

ing benefits of organ donation, as an option arising after

death is established, demands clear definitions. The study by

Lago et al.1 cannot answer whether these reluctant practices

reflect the uncertain beliefs and per-

ceptions of Brazilian practitioners, or

simply a matter of insufficient pro-

fessional education.

Brain death is a term and a con-

cept that remains a continuing

source of misunderstanding. For

practitioners and families, it may be difficult to comprehend

‘death’ in an individual whose vital signs - heartbeat, the

warmth of circulation and tidal movement of the lungs - are

maintained by support technology. The concept of brain

death itself has been criticized as a social construct, created

for utilitarian purposes to permit transplantation.4 All these

factors lead to a lingering perception, as suggested by Lago’s

study, that brain death is, perhaps, a false concept. If brain

death is not really deathat all, then stopping life support is not

mandated and organ donation is not relevant.

Well, what does it mean to be ‘dead’? Is death an event,

processor a transition?Medical literaturedoesnot clearly dis-

tinguish the different ways that ‘death’ may be defined eg.

medical, legal, religious, spiritual, existential, philosophical,

supernatural, mystical. ICU practitioners remain confused.5

However, in medicine and law, the separation between being

alive and dead is quite clear. Death is the point in time when

concrete consequences occur, including no legal requirement

to provide resuscitation or life support technologies, loss of

personhood and individual rights, potential for organ dona-

tion and autopsy, execution of legal will and estate, life insur-

ance and disposition of the body by burial or cremation.

Organ support and replacement technologies also teach

us about themechanics of death. There are three basic physi-

ologicalmechanisms: a) primary cardiac arrest leading to ar-

rest of the circulation b) primary respiratory arrest, which via

hypoxemia causes a secondary cardiac arrest, or c) primary

brain arrest, which via interruption of airway control and res-
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piratory drive, causes a secondary respiratory then cardiac

arrest. Regardless of initial disease state, all critical illnesses

threaten life in this way. Interruption of this sequence with

various forms of life support is fundamental to ICU practice.

Life-sustaining technologies are started, with the use of arti-

ficial airways, mechanical ventilation, hemodynamic support

with inotropes-vasopressors and renal replacement thera-

pies. Advanced support may include extracorporeal systems

such as extracorporeal membrane oxygenation (ECMO) and

artificial hearts (ventricular assist devices such as the Berlin

heart). Theprinciple behind their application is to sustain vital

function, to allow time or treatment (medical or surgical) to

reverse the underlying life-threatening state.

Although access to technology varies from country to

country, medicine has advanced to the point that all vital or-

gans (heart, lung, liver, kidney) can be supported by ma-

chines, or replaced by transplantation. Complete and

irreversible arrest of the heart is not death, as long as oxy-

genated circulation to thebodycanbeprovidedmechanically,

with the use of extracorporeal support such heart-lung by-

pass machines or ECMO. Circulation can be artificially main-

tained and the arrested heart can then be replaced by

transplantation. The event may be the cardiac arrest, but

death only occurs if it leads to an accompanying loss of

circulation.

The brain is the only organ that cannot be supported by

technology or replaced by transplantation. For all formsof se-

vere brain injury, ICU care does not replace any functions of

the brain. Mechanical ventilation merely interrupts the way

brain failure leads to death and neuroprotective therapies

limit secondary brain injury. It was once thought that brain

death consistently leads to cardiac arrest because of the as-

sociated hemodynamic instability.6 It is now well known that

any degree of brain failure, including brain death, can be sus-

tained indefinitely with mechanical ventilation and vigilant

care, as demonstrated in case series of brain death in preg-

nancy with fetuses brought to term.7

Death is determined after cardiac arrest by the loss of the

clinical function of heart activity and is based on the absence

of circulation. Similar to cardiac arrest, brain death is better

understoodas brain arrest, basedon the complete absence of

the clinical functions of the brain. This is documented by the

loss of consciousness, unresponsive coma and loss of all

brainstem reflexes including the capacity to breathe. It is the

maximum clinical expression of irreversible neurological fail-

ure and there is no further deterioration of brain function that

is possible. While variability in regional1 and international2

practices is well documented, there is reassuring consistency

in the basic clinical criteria. The most reliable imaging corre-

late of the brain arrest is the absence of cerebral blood flow,

and this is a more reliable confirmatory test than the electro-

encephalogram8 and is increasingly recommended in chil-

dren and adults.9

Once brain arrest occurs in the absence of reversible or

confounding conditions, the death of that individual is subse-

quently determined by neurological criteria. This neurologi-

cal determination of death is the process and procedure to

determine death.9 Once diagnosed, that individual is medi-

cally and legally dead, the option of organ donation should be

offered to families and support technology is stopped. It

should never be confusedwith other forms of severe brain in-

jury, such as persistent vegetative state, cortical death or

anencephaly. Brain injury in these conditions may be cata-

strophic and irreversible, but it is not complete as clinical

signs of residual brainstem function persist.

Continuing advances in scientific technology force our

communities to reflect on the meaning and definition of

death. Paradoxically, in many countries with non-heart beat-

ing organ donation programs, brain death is now less contro-

versial than cardiac death. The concept of irreversibility and

diagnostic criteria are currently being questioned in regard to

traditional cardiac arrest and circulatory definitions of death.
10,11 The concept of brain death remains visionary and more

valid today than in its origin. The Brazilian PICU experience,

while concerning, is reflection of current practices and should

be seen as an opportunity for improvement. It is a call for pro-

fessional education to implement existing national

standards.
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