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EDITORIAL III

Brain death: time for an international consensus
M. Smith
Department of Neurocritical Care, The National Hospital for Neurology and Neurosurgery, University College London Hospitals,
Queen Square, London WC1N 3BG, UK

E-mail: martin.smith@uclh.nhs.uk

Death is the great certainty of life—its inevitable end. In this
issue of the journal, Gardiner and colleagues1 present a
comprehensive review of the history and current status of
the diagnosis of death, and discuss the determination of
death by neurological criteria (brain death) in some detail.
Although it is more than 40 yr since the concept of brain
death was first introduced into clinical practice, many of
the controversies that surround it have not been settled.
These include the relationship between brain death and
death of the whole person, the international differences in
the nomenclature and criteria for the determination of
brain death, and the inextricable links between brain death
and organ donation.

The concept of brain death emerged during the 1950s
when, as a consequence of developments in critical care,
clinicians were faced for the first time with the prospect
of an apparently ‘alive’ patient sustained by mechanical
ventilation long after brain function had ceased. The devel-
opment of organ transplantation and the associated need
to determine death before organ retrieval led to the publi-
cation of the first widely accepted standard for the
confirmation of brain death by an ad hoc Committee of
the Harvard Medical School in 1968.2 Although this early
link with organ donation might give the impression that
brain death was a construct designed only to facilitate

donation, this is incorrect. Most importantly, the confirm-
ation of brain death allows the withdrawal of therapies
that can no longer conceivably benefit an individual who
has died.

In the UK, a Conference of the Medical Royal Colleges
and their faculties produced guidance for the diagnosis of
brain (stem) death in 19763 and, in a subsequent memo-
randum 3 yr later, equated brain death with death of the
whole person for the first time.4 In the USA, the 1981
Uniform Determination of Death Act (UDDA) gave equiva-
lence to death determined by neurological and cardiovas-
cular criteria, although it did not mandate a standard by
which brain death should be determined, confirming only
that this should be in accordance with accepted medical
standards.5 There is broad consensus, particularly in
Western cultures, that human death is ultimately death of
the brain and that this crucially involves the irreversible
loss of the capacity for consciousness, combined with the
irreversible loss of the capacity to breathe.5 Taken together,
these elements represent the most basic manner in which a
human being can interact with their environment. Confus-
ingly though, brain death is defined in two different ways
based on ‘whole’ brain and ‘brainstem’ formulations. The
UDDA relies on the whole-brain formulation and states
that ‘an individual who has sustained irreversible cessation
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of all functions of the entire brain, including the brain-stem,
is dead’.5 This forms the standard for the determination of
death by neurological criteria in the USA and most Euro-
pean countries and is based, in theory at least, on confirm-
ation of the loss of all brain function including, but not
limited to, the brainstem. Unlike whole-brain death, the
diagnosis of brainstem death, such as that used in the
UK, does not require confirmation that all brain functions
have ceased, rather that none of those functions that
might persist should indicate any form of consciousness.6

The determination of brainstem death requires confirm-
ation of the ‘irreversible loss of the capacity for conscious-
ness combined with the irreversible loss of the capacity to
breathe’ and relies on the fact that key components of
consciousness and respiratory control, the reticular activat-
ing system and nuclei for cardiorespiratory regulation,
reside in the brainstem.3

Despite the apparent differences, the clinical determin-
ation of whole-brain and brainstem death is identical,
although the role of confirmatory investigations is different.
Patients with preserved cortical electrical activity or intra-
cranial blood flow can be considered to be dead in coun-
tries that utilize a brainstem approach but not in those
where a whole-brain concept is applied. Thus, it has been
argued that brainstem death has a lower burden of proof
than whole-brain death and that it cannot exclude the
retention of awareness in the absence of all other signs
of brainstem activity.7 Equally, the diagnosis of whole-brain
death can be viewed as an ‘approximation’ because the
irreversible loss of all intracranial neurological functions
is not confirmed during its clinical determination, and
some functions, such as neuroendocrine (hypothalamic–
pituitary) responses, are maintained after brain death. Sup-
porters of the whole-brain concept argue that the persist-
ence of isolated cellular activity of the neuroendocrine
axis in the absence of brainstem activity is irrelevant and,
in any case, can be explained by its extracranial blood
supply.7

Although the determination of death by neurological
criteria meets with widespread public and professional
acceptance, the relationship between death of the brain
and the death of the individual continues to be misunder-
stood.8 Notwithstanding the legal and societal importance
of identifying the actual moment of a person’s death,
death is not a single event but a process that leads progres-
sively to the failure of all functions that constitute the life of
the human organism.

Pragmatically, once a threshold of irreversibility has been
reached (and brain death is such a point), it is not necessary
to wait for the death of the whole organism for the inevitable
consequence of its biological death to be certain. However,
the concept that death is a process, but one that can never-
theless be determined at a particular moment in time, is not
widely appreciated and this leads to misunderstanding by
both the public and professionals.8 Reports of brain-dead
patients being ‘kept alive on a ventilator’ are familiar. There
have also always been individuals and whole societies that

do not accept under any circumstances that brain death
equates to the death of the individual. Some suggest that
it is dishonest to make this claim,9 whereas others point
out that the biological death of the whole human organism
cannot (and is not required to) be proven during the diagno-
sis of brain death.10

Initially, it was argued that brain death equates to the
death of the individual because, after brain death, the body
ceases to be an integrated organism and rapidly becomes
a disintegrating collection of organs which have permanently
lost the capacity to work as a coordinated whole.10 11

However, it is now clear that brain-dead patients can show
levels of somatic integration that may persist for some
time.12 An alternative concept, a ‘loss of personhood’, has
therefore been suggested as the rationale for the neurologic-
al determination of death. Here the loss of certain key
human functions (such as the ability to be conscious or
apply reason) is sufficient for the philosophical and ethical
justification of a diagnosis of death. It is also consistent
with the legal determination of the death of a person even
if they occur independently from the death of the whole
organism.10

While the ‘loss of personhood’ concept resonates with
the whole-brain formulation of brain death, it does risk
giving the impression that brain death is somehow a less
rigorous determinant of death than a cardiovascular stand-
ard and it has not found widespread support. The ongoing
concerns with a model of brain death that relies on a loss
of somatic integration led the US President’s Council on
Bioethics to propose a new unifying concept of death in
2008. The Council concluded that it is the ‘ability to
conduct the vital work of a living organism—the work of
self-preservation, achieved through the organism’s need-
driven commerce with the world’ that supports the contin-
ued use of brain death as a valid determinant of human
death.13 The Council also reiterated its support for a whole-
brain formulation and rejected a reliance on brainstem
death, arguing that the inner state of a person with residual
cortical activity in the complete absence of brainstem activ-
ity is unknown. However, the associated proposal that ‘total
brain failure’ should replace the traditional term ‘whole
brain death’ may be viewed as unhelpful. Intensivists are
accustomed to supporting other ‘failing’ vital organ
systems to recovery and any suggestion that ‘total brain
failure’ is reversible misrepresents the fundamental princi-
ples of brain death.

The criteria for the determination of brain death are
robust. There are no published reports of recovery of neuro-
logical function after a diagnosis of brain death using the
criteria given in the 1995 American Academy of Neurology
practice parameter.14 It is therefore surprising, and of some
significant concern, that deviation from this practice guide-
line is relatively widespread.15 Recent reports describing the
apparent ‘reversibility’ of brain death have been refuted
because of failure to adhere to such standard guide-
lines.16 – 18 In one report, the authors appear to dismiss the
potential confounding effects of a very high cumulative
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dose of fentanyl in a patient with renal and hepatic impair-
ment who had recently suffered a cardiac arrest and been
treated with hypothermia.17 This case illustrates the absolute
imperative of meticulous attention to conformation with
published guidance during the determination of brain
death, not only in the conduct of the clinical examination
but also, and possibly more importantly, in the confident
exclusion of confounding factors. Although the authors
agreed in subsequent correspondence that there is no
‘reversible’ brain death, this case has re-ignited the debate
about the nature of brain death.18 19

Despite general consensus on the concept of brain death,
there are major international differences in its diagnosis.1 20

The majority of countries have followed the lead of the USA
and the UK in specifying that the clinical diagnosis of brain
death is sufficient for the determination of death in adults.
While there is unanimity that confirmation of the absence
of brainstem reflexes is fundamental to the clinical deter-
mination of brain death, there are wide variations in the
requirements for the conduct of the apnoea test. Fewer
than 60% of jurisdictions include induced hypercarbia to a
specified PaCO2 target (and confirmation with arterial
blood gas analysis) in their guidance. Others only stipulate
disconnection from the ventilator for a defined period or
provide no guidance for the conduct of the apnoea test.20

This is concerning because the confirmation of apnoea is
fundamental to the determination of brain death (either
whole brain or brainstem) and this can only be assured if
the degree of acute hypercarbia is sufficient to stimulate
the respiratory centre.

Whatever standard is used to determine brain death, ‘irre-
versibility’ is usually not defined and relies in practice on
repeated assessment over time. A second clinical examin-
ation is required in many countries and this was presumably
introduced to minimize the likelihood of errors in diagnosis.
However, while there is no convincing evidence that a
second test is necessary, there is evidence that it delays
the determination of brain death. This leads to the loss of
viable organs for donation and substantial additional inten-
sive care costs.21 A second apnoea test is not required in
some countries that mandate two clinical examinations,
but omission of this crucial component from one of the
examinations is illogical. The mandated time interval
between the two examinations also varies. While a 24 h
period is usual after hypoxic–ischaemic brain injury, there
is generally less specific guidance for other clinical
circumstances.

Some brain death guidelines specify the qualification and
level of experience of those determining death, and most
explicitly exclude anyone involved in organ transplantation.20

The number of doctors required to determine brain death
also varies widely, although most commonly a single
doctor is sufficient. Two doctors (the UK standard) are
required in only around one-third of countries. Some jurisdic-
tions mandate that two different doctors must determine
brain death only when organ transplantation is being consid-
ered, but this is confused thinking since the determination of

death should be the same whether or not organ donation is a
likely outcome. Brain death documentation is also highly
variable, with reports of key components of the clinical
examination being omitted in almost half of cases.22

Whether this is a problem of documentation or a more con-
cerning failure to conduct a full clinical examination is
unclear.

Confirmatory tests are optional in most countries and
reserved for circumstances where some doubt exists about
the clinical diagnosis of brain death (e.g. after infusion of
long-acting sedative drugs such as thiopental) or because
the patient might be too unstable to undergo an apnoea
test.20 23 Confirmatory investigations generally fall into two
general categories. These either demonstrate the loss of
electrical activity of the brain or confirm the absence of intra-
cerebral blood flow.24 A recent UK survey found that more
than 50% of neuroscience centres are confident in relying
on ancillary tests to confirm brain death where there is
doubt about the clinical diagnosis, but that there is consider-
able variation in opinion and practice with regard to the
application of such tests, particularly after sedative drug infu-
sion.25 It is likely that this variation is greater outside neuro-
science units where many of the ancillary tests, and
personnel to interpret them, are either unavailable or used
infrequently. Confirmatory tests are not specifically recom-
mended in current UK guidance and it is time for a broad
debate on the role, type, and application of ancillary tests
and publication of consensus guidance that has professional
support.

Although the juxtaposition of brain death and organ
donation may often be inevitable, it can also be unhelpful.
It is inevitable, but also correct, because a diagnosis of
brain death allows a patient who wishes to donate their
organs after death to have that wish respected and their
gift maximized. It is unhelpful because of an increasingly
prominent view that the diagnosis of brain death is relevant
only in the context of potential organ donation. A person
should be declared (brain) dead because he or she is in
fact dead, rather than because of any potential for organ
donation. In this way, the professional and legal acceptability
of withdrawal of treatment (including mechanical ventila-
tion) which is merely prolonging somatic function can be
assured. The recently updated Code of Practice in the UK
has separated completely the diagnosis and confirmation
of death from issues surrounding organ donation and this
is helpful.6 However, it should not be forgotten that organ
donation is a key component of end-of-life care in appropri-
ate patients and that, crucially, it should be considered in all
those who are brain dead.

Despite the fact that the concept of brain death was intro-
duced more than 40 yr ago, many people continue to strug-
gle with both its concept and justification. Although
guidelines are available in many countries to standardize
national processes for the diagnosis of brain death, the
current variation and inconsistency in practice make it impera-
tive that an international consensus is developed. As a
minimum, this should clarify the criteria for the determination
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of brain death and provide specific instructions about the clin-
ical examination necessary and the conduct of the apnoea
test. It should also stipulate the role and type of confirmatory
investigations, identify the training and experience of those
able to determine death by neurological criteria, and detail
the required level of documentation. This is likely to require
the UK to reconsider its reliance on the brainstem formulation
of brain death, but this should not prevent us from enthusias-
tically embracing the debate. An international consensus on
the determination of brain death is desirable, essential, and
long overdue.
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