
The concept of death by neurological criteria 
is supported by a consensus of critical care 
professionals and clinicians involved in 
death determination around the world1–5, 
yet some people perceive it to be tantamount 
to a legal fiction and believe that only 
cardiopulmonary death is true death4. In the 
past few years, a number of highly publicized 
cases have arisen following evaluation of 
patients with catastrophic brain injuries 
for determination of brain death6–10. These 
cases, which were aggrandized by the media, 
questioned some of the core concepts of 
brain death, often without adequate rebuttal 
from the medical community. In this article, 
we use a selection of these cases (TABLE 1) 
to examine contemporary controversies in 
brain death determination.

Criteria for brain death
The first criteria for brain death 
determination were created by the Harvard 
ad hoc committee in 1968 (REF. 11). 
Subsequently, multiple organizations 
introduced guidelines on brain death 
determination, which employed similar — 
but not identical — protocols12.

The American Academy of Neurology 
(AAN) published criteria for determination 

Guidelines for determination of brain 
death in paediatric patients were published 
by the American Academy of Pediatrics 
(AAP) in 1987, and were updated in 2011 
by the AAP in conjunction with the Child 
Neurology Society and the Society of 
Critical Care Medicine18,19. These guidelines 
are similar, but not identical, to the adult 
guidelines14,19,20.

Objections to brain death
In 2015, the heterogeneity in brain death 
protocols brought the validity of the 
AAN criteria into question. Aden Hailu, 
a 20‑year‑old woman, was declared 
brain dead in a Nevada hospital after an 
intraoperative anoxic event. Her father did 
not accept that she was dead, as her heart 
was still beating, so he filed a lawsuit to 
prevent the hospital from discontinuing 
organ support. A district court found that 
Aden met the AAN criteria for brain death 
and, thus, she was legally dead and organ 
support should be discontinued. Aden’s 
father appealed the decision.

The Supreme Court of Nevada reversed 
the district court’s ruling on the grounds that 
determination of brain death in accordance 
with AAN criteria could not be considered a 
legal determination of death, because it was 
not clear that the AAN criteria represented 
‘accepted medical standards’. They noted 
that great variability in the practice of brain 
death determination exists in US hospitals. 
In addition, because the Nevada statute 
about determination of death is based 
on the Uniform Determination of Death 
Act (UDDA), which was created in 1981, 
the court ruled that the Harvard Criteria 
(which were the accepted medical standards 
when the UDDA was written) should be 
considered the accepted medical standard 
for determination of brain death in Nevada6.

The Supreme Court of Nevada’s 
finding serves as a dangerous precedent 
for other cases in which families might 
object to determination of brain death or 
discontinuation of organ support. Although 
brain death is a legal standard of death 
throughout the USA and, thus, organ support 
should be discontinued unless donation is 
planned13,21, a recent survey found that half 
of neurologists who have declared a patient 
brain dead have been asked to continue organ 

of brain death in adults in 1995 (REF. 13), 
and updated them in 2010 (REF. 14). These 
guidelines require identification of the 
brain injury aetiology; confirmation 
of normal haemodynamics and 
absence of complicating factors such as 
pharmaceuticals or laboratory abnormalities 
that could affect the clinical examination; 
and demonstration that a patient is 
comatose, lacks brainstem reflexes, and 
cannot breathe spontaneously. If a portion 
of the neurological examination is medically 
contraindicated, an ancillary test such as an 
EEG or angiogram can be used to confirm 
lack of brain activity or blood flow to 
the brain14.

Currently, the AAN guidelines are 
considered to be the bedrock of brain 
death determination throughout the USA 
and in many countries around the world15, 
but institutional protocols deviate from 
the AAN guidelines both nationally and 
internationally in terms of prerequisites, 
examiner qualifications, ancillary testing, 
and apnoea testing16,17. In addition, some 
countries adhere to the UK philosophy that 
determination of death by neurological 
criteria requires brainstem death rather than 
whole‑brain death4.
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support after brain death determination at 
some point during their careers22. Families 
request continuation of organ support for 
a variety of reasons, including belief that a 
brain‑dead patient could regain neurological 
function; lack of acceptance that a person 
could be dead if the heart is still beating; 
desire to continue receiving social security 
benefits; and religious beliefs22.

Management of these requests is 
challenging. On the one hand, there is the 
desire to avoid conflict, be compassionate 
and respectful to families, and uphold the 
principles of autonomy, individualism, 
privacy and religious freedom23,24. On the 
other hand, hospitals are facilities for 
the living, treatment after death can be 
considered abuse, and allowing a negotiated 
standard for management after brain death 
but not after cardiopulmonary death is 

in California in 2016. Israel, a 2‑year‑old 
boy, had a 40 min respiratory arrest after 
an asthma attack. He was subsequently 
declared brain dead, but his mother 
objected to discontinuation of organ 
support, citing that her Christian faith led 
her to “believe in the healing power of God.” 
She obtained a court order to continue 
organ support and sought to establish home 
care or transfer to another facility. After 
an extensive search, she was able to find an 
accepting hospital in Guatemala. After 
treatment in Guatemala for a few months, 
she arranged for Israel to be accepted by 
another hospital in California. When he 
arrived, however, the hospital planned to 
discontinue organ support because he was 
brain dead. The family sought judicial relief, 
but the court ruled in favour of the hospital 
and allowed support to be discontinued7,8.

Although the clinicians continued 
organ support pursuant to the court 
order before Israel was transferred to 
Guatemala, they did not allow his mother 
to persuade them to continue nutrition 
(other than intravenous dextrose), or place 
a tracheostomy or feeding tube7,8. Survey 
results have shown that management 
after religious objection to brain death 
varies: 50% of respondents would continue 
intravenous fluids, 40% would continue 
nutrition, 35% would continue vasopressors, 
and 25% would continue antibiotics. 
Although over 80% of respondents 
would not start any new therapies in this 
setting, 4% would be willing to place a 
tracheostomy22.

Most hospital protocols do not address 
family objections to determination of 
death by neurological criteria23. As a 
result, physicians, nurses, administrators 
and ethics committees are left without 
guidance to determine whether to continue 
organ support and await cardiac arrest 
while hoping the family comes to terms 
with the determination of brain death, or 
to discontinue organ support against the 
family’s wishes25. In a survey, neurologists 
were asked what action they would take 
if a family voiced religious objection to 
discontinuation of organ support after 
determination of brain death22. Each 
respondent was allowed to cite more than 
one reason to continue organ support in this 
situation, and the reasons given included 
fear of litigation (48% of respondents), 
proclivity to avoid upsetting the family 
(40%), desire to avert media coverage (29%) 
and, for a small percentage of respondents, 
personal religious or ethical beliefs, or fear of 
job termination.

ethically precarious22,23. Discontinuation 
of organ support after determination of 
brain death does not require family consent; 
however, in a survey of neurologists, none 
of the respondents endorsed overruling 
a family’s objection22. Some families who 
initially object to discontinuation of organ 
support ultimately come to terms with a 
patient’s death22, whereas others — as in the 
Hailu case — elect to use the judicial system 
to prevent hospitals from discontinuing 
support. As the Supreme Court of Nevada’s 
finding casts doubt on the authority of 
the AAN criteria6, the Hailu case can be 
referenced by any family arguing to continue 
organ support after determination of 
brain death.

The Hailu case was referenced in a trial 
about Israel Stinson, another brain‑dead 
patient whose case was brought to court 

Table 1 | Key points in controversial brain death cases

Case Region Year Key points

Aden 
Hailu6,38

Nevada, 
USA

2015 • Father objected to discontinuation of organ support after 
determination of death by neurological criteria

• District court ruled that organ support should be discontinued 
because American Academy of Neurology (AAN) criteria for 
brain death were met

• Supreme Court of Nevada ruled that it was unclear whether 
AAN criteria were accepted medical standards, so organ support 
should be continued

• Further legal battle ensued, but the case was dropped after Aden 
sustained cardiac arrest (9 months after she was declared dead 
by neurological criteria)

Israel 
Stinson8,39

California, 
USA

2016 • Mother objected to discontinuation of organ support after 
determination of death by neurological criteria, citing that her 
Christian faith led her to believe that Israel could be healed

• Legal battle ensued and organ support was continued for 
1 month

• Mother found an accepting facility in Guatemala and transferred 
Israel there

• After 3 months in Guatemala, Israel was transferred back to a 
hospital in the USA

• Because Israel had been declared dead by neurological 
criteria, the hospital was given permission by the district court 
to discontinue organ support shortly after he was admitted 
(4 months after he was declared dead by neurological criteria)

Jahi 
McMath9,40

California, 
USA

2013 • Mother objected to discontinuation of organ support after 
determination of death by neurological criteria

• Legal battle ensued and organ support was continued for 
1 month

• Mother found an accepting facility in New Jersey and transferred 
Jahi there

• As of April 2017, organ support had been continued for 
39 months since determination of death by neurological criteria, 
and cardiac arrest had not occurred

• Multiple lawsuits related to this case are ongoing

A Child10 UK 2015 • Parents objected to discontinuation of organ support after 
determination of death by neurological criteria, citing their 
Muslim beliefs

• The coroner brought the case to the High Court of England 
and Wales when the body was not delivered to him after 
determination of death

• The High Court ruled that organ support should be discontinued 
(2 days after determination of death by neurological criteria)
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To avoid choosing between allocating 
resources (intensive care unit bed, 
ventilator, medications and clinician time) 
to a dead patient or discontinuing organ 
support against a family’s wishes, a small 
percentage (0.6%) of hospital protocols 
recommend transfer of a brain‑dead 
patient to another clinician or facility if the 
family objects to discontinuation of organ 
support23. However, transfer of brain‑dead 
patients to other institutions is extremely 
rare, and is not a practice that is condoned 
or encouraged.

Israel Stinson’s family was inspired 
to seek an accepting facility by the case 
of Jahi McMath7,8. In 2013, Jahi had a 
cardiac arrest after a tonsillectomy and was 
subsequently pronounced brain dead. Her 
mother objected to discontinuation of organ 
support and, after a lengthy legal battle, Jahi 
was transferred from California to New 
Jersey where organ support was continued9.

Jahi was able to be transferred to New 
Jersey because laws about management of 
brain‑dead patients in the setting of moral 
or religious objection to determination 
of death by neurological criteria vary 
across the USA26. In California and New 
York, state laws and guidelines indicate 
that reasonable accommodation must be 
provided to families who voice religious or 
moral objection to determination of death 
by neurological criteria27,28. Institutions 
must individually decide how to interpret 
the phrase ‘reasonable accommodation’. 
In Illinois, clinicians are told to take a 
patient’s religious beliefs into account when 
determining time of death29. Again, it is 
left up to each hospital to determine the 
meaning of the phrase ‘take into account’. In 
New Jersey, if determination of brain death 
would violate a patient’s religious beliefs, 
then death is declared solely on the basis of 
cardiopulmonary criteria30. No other states 
have rules or guidelines about this situation; 
thus, New Jersey is the only state that offers 
concrete regulations on how to manage 
scenarios in which families voice religious 
objection to determination of brain death26.

Although religious objections to 
determination of death by neurological 
criteria are acknowledged in some places in 
the USA27–30, management of this situation 
varies internationally10,31. In 2015, after 
‘A Child’ (name withheld by the court) was 
determined dead by neurological criteria in 
the UK, her Muslim parents voiced religious 
objection to discontinuation of organ 
support. The High Court of England and 
Wales did not view this case as a religious 
dispute and dismissed the objection as that 

paediatric patients is the interval between 
examinations13,14,18,19. Ideally, the adult 
and paediatric communities should work 
together to create a single set of guidelines 
for determination of brain death in all 
individuals >30 days of age.

Of note, a review of 1,229 adult and 
82 paediatric patients (aged 1–18 years) 
pronounced brain dead using two 
examinations found that none of the patients 
regained neurological function between the 
two examinations, and the use of a second 
examination was associated with inflated 
intensive care unit costs and loss of viable 
organs for donation32. Nevertheless, the 
paediatric brain death guideline committee 
felt that two examinations should be 
required to ensure the integrity of the 
determination19.

The goal of the AAN practice parameter 
revision in 2010 was to make brain death 
determination simple and straightforward. 
However, not all institutions updated 
their brain death protocols to mirror the 
AAN criteria17. Current protocols do not 
uniformly describe the need to rule out 
confounding conditions that can cause 
false‑positive brain death determinations. 
This situation can lead to stories of ‘recovery 
from brain death’ (see below) that erode 
public trust in medical practice and destroy 
the notion of the irreversibility of brain 
death, or to inappropriate termination of a 
living patient’s life support. Qualifications 
for examiners vary, and examinations might, 
therefore, be conducted by inexperienced 
individuals or those without specific 
neurological expertise17. When a group of 
neurologists and neurosurgeons were given 
a test about the intricacies of brain death 
determination, they correctly answered only 
54% of the questions33, emphasizing the 
importance of education and re‑education. 
When making the distinction between life 
and death, there is no room for error. At 
present, no certification process is available 
for clinicians who determine brain death, 
although there are active movements within 
medical societies to develop such a process.

AAN criteria as accepted medical 
standards. The Hailu case cast doubt on 
the authority of the AAN criteria6. State 
laws about determination of death are 
based on the UDDA5,21, which states that 
“an individual who has sustained either 
irreversible cessation of circulatory and 
respiratory functions, or irreversible 
cessation of all functions of the entire 
brain, including the brainstem, is dead. 
A determination of death must be made 

of parents unable to accept the death of their 
child. Consequently, discontinuation of 
organ support was permitted10,31.

Controversies in brain death
The cases of Hailu, Stinson, McMath, 
and A Child are just a sample of lawsuits 
involving objections to brain death 
determination or discontinuation of organ 
support, which illustrate that controversies 
about brain death persist6–10. Despite the fact 
that the majority of the medical, legal and 
ethical communities support the notion that 
brain death is equivalent to death1–3,22, some 
people disagree. Such disputes can have a 
negative impact on families, health‑care 
professionals and society, and can result in 
lengthy lawsuits6,8,9,23,25.

Protocol variability. At the procedural level, 
protocols for brain death determination 
need to satisfy minimal criteria and be 
consistent between hospitals, at least within 
countries, if not worldwide. An international 
survey16 found that the presence of 
institutional protocols for determination 
of death by neurological criteria varied 
markedly according to national wealth 
(97% of high‑income countries versus 22% 
of low‑income countries, P <0.001). The 
majority (56%) of respondents reported 
having distinct criteria for determination 
of death by neurological criteria in 
paediatric patients16.

The AAP criteria for determination 
of brain death in paediatric patients 
are comparable but not identical to the 
AAN brain death criteria for adults. To 
ensure that neurological dysfunction is 
not secondary to hypothermia, which 
can suppress brainstem function, body 
temperature must be above 36 °C in adult 
patients, but only needs to be above 35 °C 
in paediatric patients. In the apnoea test, 
the partial pressure of carbon dioxide 
(PaCO2) must rise to ≥60 mmHg or to 
20 mmHg above baseline in adults, but in 
paediatric patients, it must rise to both 
≥60 mmHg and 20 mmHg above baseline. 
The key difference between determination 
of brain death in adults and paediatric 
patients is that brain death determination 
in adults can rely on only one examination, 
whereas determination in paediatric 
patients mandates two examinations by 
different physicians. Ancillary tests may 
be used to shorten the ‘observation period’, 
which for adult patients is the interval 
before an examination is conducted (for 
example, when confounders are present 
and cannot be corrected for), and for 
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in accordance with accepted medical 
standards.” When the updated AAN brain 
death guidelines were published in 2010, 
they were endorsed by the Neurocritical 
Care Society, the Child Neurology Society, 
the Radiological Society of North America, 
and the American College of Radiology14, 
indicating widespread acceptance. The 
authors of the UDDA deliberately chose 
the term ‘accepted’ because it did not require 
a procedure to be universally adopted, 
but simply “accepted by a substantial 
and reputable body of medical men and 
women as safe and efficacious for the 
purpose for which it is being employed.” 
(REF. 5) Nonetheless, because the Hailu case 
questioned whether the AAN criteria are 
‘accepted medical standards’, it is critical that 
medical societies publicly and emphatically 
endorse the AAN guidelines. Governmental 
approval of — and requirement of adherence 
to — the AAN criteria could help to prevent 
future disputes.

Management of objections to brain death. 
The fact that the Hailu, Stinson, McMath 
and A Child cases resulted in lawsuits and 
garnered substantial publicity highlights the 
lack of guidance for clinicians about how 
to handle objections to discontinuation of 
organ support after determination of brain 
death6–10. Few institutional protocols address 
requests to continue organ support after 
determination of brain death, and those 
that do address these requests offer varying 
instructions23. Legal guidelines about the 
management of this situation are scarce and 
often provide vague recommendations22,27–31. 
Medical societies such as the AAN, the 
Neurocritical Care Society and the Society 
of Critical Care Medicine do not provide 
any instructions about scenarios in which 
physicians can or should continue organ 
support, the timeframe for provision 
of organ support, or maintenance or 
initiation of fluids, nutrition, vasopressors 
or antibiotics22. Clearly, more guidance is 
necessary for these situations, which seem 
to be increasingly common.

‘Recovery’ from brain death. Reports of 
recovery from brain death damage the 
credibility of brain death determinations. 
When reporting about brain death, the 
media often provide misinformation to 
the general public, suggesting that recovery 
from brain death is possible34. The Quality 
Standards Subcommittee of the AAN 
conducted a literature search of MEDLINE 
and Embase from 1996 to 2009 before 
publishing the 2010 brain death criteria, 

believe that it is a legal fiction continue 
to emerge4. Opponents of brain death, 
who are clearly in the minority, argue 
that because the heart can continue 
beating for a protracted period after brain 
death in patients who are continued on 
organ support, brain death should not 
be considered death, and that the time of 
death should be a matter of philosophical, 
religious, legal and policy choice, not a 
simple biological event37. However, both 
the adult and paediatric brain death 
criteria ensure complete loss of function 
of the brain, just as the criteria for 
cardiopulmonary death ensure complete 
loss of function of the heart and lungs14,20. 
Consequently, brain death is accepted 
as death throughout the USA, as per 
the UDDA5,21.

It is imperative that we work to eliminate 
the controversies associated with brain 
death; death should not be subjective or 
variable. A patient who is dead in one 
location should be dead everywhere, 
and patients declared dead according to 
neurological criteria should be treated the 
same as patients declared dead according 
to cardiopulmonary criteria. To this end, 
medical societies and governmental 
regulatory bodies must endorse the AAN 
criteria in order to authenticate these 
guidelines as ‘accepted medical standards’ 
and prevent further protocol variability. 
In addition, variability in the laws about 
management of religious or moral objections 
to brain death determination damages 
the credibility of the determination, and 
these objections should be handled in a 
uniform manner22.
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