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Abstract

This essay complements the scientific and practice scope of the American Academy of Neu-
rology Guideline on Disorders of Consciousness by providing a discussion of the ethical,
palliative, and policy aspects of the management of this group of patients. We endorse the
renaming of “permanent” vegetative state to “chronic” vegetative state given the increased
frequency of reports of late improvements but suggest that further refinement of this class of
patients is necessary to distinguish late recoveries from patients who were misdiagnosed or in
cognitive-motor dissociation. Additional nosologic clarity and prognostic refinement is nec-
essary to preclude overestimation of low probability events. We argue that the new descriptor
“unaware wakefulness syndrome” is no clearer than “vegetative state” in expressing the mis-
match between apparent behavioral unawareness when patients have covert consciousness or
cognitive motor dissociation. We advocate routine universal pain precautions as an important
element of neuropalliative care for these patients given the risk of covert consciousness. In
medical decision-making, we endorse the use of advance directives and the importance of clear
and understandable communication with surrogates. We show the value of incorporating
a learning health care system so as to promote therapeutic innovation. We support the
Guideline’s high standard for rehabilitation for these patients but note that those systems of
care are neither widely available nor affordable. Finally, we applaud the Guideline authors for
this outstanding exemplar of engaged scholarship in the service of a frequently neglected group
of brain-injured patients.

Introduction

For a patient population long marginalized by an uninterested health care system,' Practice
Guideline: Disorders of Consciousness” is a landmark publication. Through the rigorous applica-
tion of evidence-based criteria to the available literature, the Guideline demonstrates that patients
with disorders of consciousness (DoC) comprise a population at risk, vulnerable to misdiagnosis
and to medical mismanagement that can negatively affect their access to ongoing care, rehabilitation,
and pain and symptom management. To address this problem, the Guideline affirmatively calls for
the provision of skilled care by knowledgeable practitioners—a standard of care that is currently
unavailable to most patients except those few who are lucky enough to gain admission to the small
number of elite specialized rehabilitation centers. By articulating this aspirational standard of care
and laying bare the deficits of current practices, the Guideline provides a useful metric by which
society should work to meet its normative obligations to patients with severe brain injury.

In this commentary, we address the ethical, palliative, and policy aspects of the Guideline. When
the Guideline was first envisioned, these topics were intended to constitute a companion report,
but that effort was abandoned to prioritize an analytical review of the literature. While we
understand the reasons for this choice, a full consideration of the Guideline is incomplete
without addressing the broader ethical implications for patient care and institutional reform.
We address this gap here to lay the foundation for a subsequent multisociety consensus
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Glossary

CMD = cognitive-motor dissociation; DoC = disorders of consciousness; MCS = minimally conscious state; MSTF = Multi-

Society Task Force on PVS; VS = vegetative state.

statement on the ethical and policy considerations for the care
of patients with disorders of consciousness.

Diagnostic nomenclature, ethics,

and ideology

It is a welcome relief to codify and not revisit the category of
the minimally conscious state (MCS),* whose designation
dramatically enriched the research and clinical landscape by
giving a name to a cohort of patients who previously had been
grouped within the vegetative state (VS) and whose diagnosis
remains confused with it. The Guideline adds a level of re-
finement by introducing the term chronic vegetative state to
replace permanent vegetative state, which the Multi-Society
Task Force on PVS (MSTF)* had codified as a prognostic
refinement of the term persistent vegetative state, coined
earlier by Jennett and Plum.’

This new term represents a justified refinement in our thinking.
Nonetheless, we comment upon how changes in the nomen-
clature of the VS may be received in the bioethics community
and in society at large given the etymologic origins of the term
vegetative state® and the place that the VS has played within
American jurisprudence in the evolution of the right to refuse
life-sustaining treatment.” Based on Dr. Plum’s testimony,
Judge Hughes found that there was no state interest to “compel
Karen (Quinlan) to endure the unendurable only to vegetate
a few more measurable months with no realistic possibility of
returning to any semblance of cognitive or sapient life.”® The
futility of the VS became the moral and legal warrant to remove
Quinlan’s respirator. Thereafter, the VS was linked to the right
to die and to the culture wars that later played out in the public
debates over removing the feeding tubes of VS patients Nancy

9 . 10-12
Cruzan” and Teresa Schiavo.

Now based on evidence of late improvements from the VS as
well as a reanalysis of the small sample size that led the MSTF
to overestimate its permanence, the Guideline acknowledges
that perhaps 20% of vegetative patients will evolve into MCS,
far outside of the MSTF temporal prognostic boundaries.
This reassessment has led the Guideline authors to redesig-
nate this group as the chronic VS.

While this redesignation seems warranted on clinical and
epidemiologic grounds, it will create repercussions beyond
the house of medicine given that the right to refuse life-
sustaining treatment initially was predicated upon the irre-
versibility of the VS."* With the change from “permanent” to
“chronic” VS, we can imagine commentators revisiting
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contentious cases like Schiavo. If 20% of VS patients have late
improvements, how certain can we be that patients like
Schiavo might not have improved? When argued from an
ideologic stance, objective evidence about etiology of injury or
autopsy data will do little to assuage skeptics. Of course, this is
not areason to eschew improved diagnostic schemata, but this
issue may be an unintended consequence that the medical
profession will need to address and mitigate.

To that end, we urge additional prognostic refinement clari-
fying which vegetative patients might make late improve-
ments. This clarity would help minimize the conceptual
vulnerability of too broad a category in which 80% of patients
will remain permanently vegetative. To this end, we envision
several additional nosologic distinctions, each with its own

. 14,1
ethical valence.'***

The first group is patients who were simply misdiagnosed,
a common situation given the known high prevalence of di-
agnostic errors.'® To minimize diagnostic error, neurologists
should perform a thorough neurologic examination specifi-
cally targeting evidence of awareness, such as by employing
the Coma Recovery Scale-Revised.'” A second group is those
who underwent a state change from appearing behaviorally
vegetative to being overtly minimally conscious after treat-
ment with a drug (such as zolpidem)18 or neurostimulation
(with deep brain stimulation, transcranial magnetic stimula-
tion, or vagal nerve stimulation).'”~*' These patients might be
better understood as MCS patients with largely intact neural
networks that had been underactivated, leading to a vegetative
appearance until they were stimulated. A third category is
patients with cognitive-motor dissociation (CMD) in whom
the behavioral examination was dissociated from detected
volitional responsiveness.** Patients in this group span a range
of functional statuses from MCS to those with complete
awareness in the locked-in syndrome.”® A fourth group is
those patients who underwent late structural changes recre-
ating network responses necessary for consciousness.”**®
Further complicating this framework, patients in this fourth
group could either manifest behavioral evidence of con-
sciousness or evolve to CMD.

Given the relationship of permanence to the right to refuse
life-sustaining therapy, we emphasize that only patients in the
fourth category have true late improvements. The others had
been mistakenly classified as vegetative because of mis-
diagnosis, absence of pharmacologic or electrical stimulation,
or CMD. Contrasting the delayed diagnosis of MCS or CMD
against late improvement beyond the VS can help temper
societal expectations about miracle recoveries for the vast
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majority of vegetative patients who will never regain
consciousness.

Covert consciousness and the
unresponsive wakefulness syndrome

In an effort to counter false-negative bedside examinations
that fail to identify covert consciousness, the Guideline calls
for the use of ancillary multimodal evaluation with neuro-
imaging and electrophysiologic testing. The authors” willing-
ness to turn to measures whose test characteristics have not
been determined fully speaks to the ethical importance of
avoiding type II error: failing to identify consciousness when it
is present. While nonbehavioral assessment is less sensitive
than the highly validated Coma Recovery Scale-Revised,'” we
tully endorse the use of ancillary assessment tools when doubt
remains about the diagnosis. Nonbehavioral assessment may
be more specific and identify patients whose consciousness
might otherwise lack detection.*® Given that consciousness is
an irreducible component of personhood, the use of these
additional modalities contributes to respect for persons,
a central tenet of the Belmont Report.”’

Given the importance placed upon the detection of covert
consciousness, we were puzzled by the Guideline’s adoption
of the behavioral term unresponsive wakefulness syndrome.
This term, accepted in Europe to replace VS, is a bedside
description that obscures nonobserved biological differences
underwriting consciousness. As we recognize the clinical and
ethical significance of covert consciousness, the endorsement
of this descriptive category seems regressive because it fails to
connote the underlying pathophysiology, just as does the
term VS. Functional neuroimaging demonstrating covert
consciousness in some patients showed that the behavioral
“phenotype” of unresponsive wakefulness may not always
correlate with the underlying “genotype.” This diagnostic
error is analogous to that of persisting in the belief that all the
generations of colored peas in Mendel’s garden remained the
same after his discovery of a theory of inheritance.”® As Jen-
nett and Plum® were careful to note in their initial description
of the VS, “It seems that there is wakefulness without
awareness.” Presciently, they admitted the possibility that
what they observed behaviorally might not correlate perfectly
with the underlying neurologic state, a possibility that also
later was acknowledged by the MSTE.*® 1501)

Pain management and
neuropalliative care

Given the high prevalence of diagnostic errors in distinguishing
conscious from unconscious patients, the recommendation
about pain management could be strengthened. The Guideline
rightly acknowledges the difficulty of assessing pain and suf-
fering and rightly warns that “clinicians should be cautious in
making definitive conclusions about pain and suffering in
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individuals with DoC.” While we agree that available assess-
ment methods (both behavioral and neuroimaging) may not
conclusively identify a capacity to experience or perceive pain,
we should not allow this limitation to compromise the basic
human right to pain relief.*”>

When confronted by diagnostic uncertainty, we need to ask
ourselves what type of error is more consequential. Would we
rather overdiagnose covert consciousness (and the correlative
ability to perceive pain) when it was not present or fail to
detect it when it was present?®' The consequences of such
a diagnostic omission would be to mistake patients who are
conscious as insensate and believe that analgesia is un-
necessary or unjustified. When in doubt, is it not preferable to
presume covert consciousness in order to assure the pre-
vention of pain and suffering?

This call for neuropalliative care®* for patients with DoC may
lead to its application to some patients who may not benefit
because they are vegetative and insensate. Nonetheless we
advocate establishing a lower threshold for pain and symptom
management because these patients are at risk for the
undertreatment of pain. Moreover, patients in MCS and who
have CMD may be unable to give voice to their distress,
heightening their vulnerability. Their dilated pupils should
not be windows on their tortured souls. For these reasons, we
invoke a precautionary principle and recommend universal
pain precautions as a prevailing norm for these patients. This
standard of care would require the application of pain man-
agement and analgesia as is provided to all other patients.

In addition to optimizing symptom management, proper
neuropalliative care encompasses skilled communication with
patients and their surrogates to enhance medical decisions
and the provision of family support. These interventions are
essential, particularly during the acute phase of the DoC, just
as neurorehabilitation is essential following the acute phase.

Prognostication and
family conversations

We applaud the Guideline recommendations for talking with
families about prognosis, avoiding categorically dire pre-
dictions, and sharing data about the likelihood of recovery and
the prospects of functional independence for patients who
survive to 1 month. This is a critical corrective to the cited data
indicating that DoC hospital mortality for patients with trau-
matic brain injury was 31.7% with the decision to withdraw life-
sustaining therapy accounting for 70.2% of these deaths.*
These data point to the need to develop discursive techniques
to help clinicians more effectively translate aggregate statistical
data into care decisions for individual patients.>* This is a
complex task and the admonition to engage in conversations
with families will not necessarily translate into effective strate-
gies to work with surrogate decision-makers. These con-
versations are challenging for all families, particularly when an
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injury was sudden and unexpected in a previously healthy

1
person. 35

We agree with the importance of incorporating the patient’s
previously expressed wishes when they are known but we also
note the inconsistency of the recommendation to complete an
advance directive because patients who had the capacity to do so
would not need a designated surrogate. Physicians should elicit
and discuss the patient’s known preferences for living in VS or
MCS with the patient’s lawful surrogate decision-maker, clari-
fying the difference in these states and the estimated probabilities

of outcomes.

Finally, we note the omission of engaging the recovering pa-
tient in conversations about care. While these patients may not
regain the status of legal competency to direct their care, as they
regain their agency, their voice needs to be incorporated into
decisions about their future.*® This input becomes especially
important given the harmful effect of the disability paradox—
the ironic mismatch between how healthy observers and dis-
abled patients rate the patient’s own quality of life—which
engenders unjustifiably negative clinician attitudes that can
compromise care.”” Family members should be educated that
many patients possess a remarkable capacity to successfully
accommodate to their disability once they have completed
a course of neurorehabilitation.

Syndromic prognosis is categorically limited because prog-
nosis depends more upon the underlying pathophysiology,
extent and location of lesions, age, duration, comorbidities,
and other factors than on membership in a diagnostic syn-
drome."> Moreover, syndromic prognosis is discontinuous:
once a patient improves from the VS to the MCS, the patient’s
prognosis changes to become that of the MCS. This plausible
hypothesis requires empirical validation.

Methodology and clinical practice

We applaud the Guideline authors for their methodologic
rigor. They excluded studies with fewer than 20 subjects/
patients and categorized data based on evidence class. These
standards have produced a rigorous set of conclusions about
the strength of the available data. Nonetheless, this analytic
approach generates its own costs by excluding certain pre-
liminary proof-of-principle diagnostic methods and promising
emerging therapies. Because extant trials were limited to small
numbers, the inclusion criteria therefore excluded emerging
neuromodulation strategies that may hold promise. While we
seek to avoid conflating unproven methods with those from
a firmer evidence base, neither do we want to perpetuate
therapeutic nihilism that too often informs perceptions about
DoC by systematically discounting emerging neuroscience.

The stringency of the Guideline analytic approach is evident
in the report’s assessment of amantadine, which concludes
that it “probably hastens functional recovery,” even though
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the cited study was a randomized controlled trial, and a Class I
study, published in a preeminent medical journal.>® Thus,
while we support the Guideline analytic choice, we question if
it should be the sole evidentiary standard for a nascent field
struggling for legitimacy.”> No doubt, much of prevailing
clinical practice in both neurology and internal medicine
would not achieve the exacting standards employed in the
Guideline.

An alternate to the Guideline’s strict dichotomization of re-
search vs therapy would be to view the evolution of new
diagnostic methods and therapies as part of what has been
called a learning health care system, as advanced by the In-
stitute of Medicine (now the National Academy of Medicine).
Central to this framework is the development of a process of
knowledge generation and dissemination “in which evidence
is both applied and developed as a natural product of the care
process.”*® This approach would catalyze translational efforts
between discovery and clinical care, and create an iterative
process that could accelerate advancements in this field.*'

Access and systems of care

In a methodologic aside addressing the challenge of power
calculations, the authors make the Guideline’s most important
point: there has been a worrisome decrease in the number of
DoC patients enrolled in rehabilitation. This fact, of course,
limits the power of outcomes research but more importantly
speaks to the decrease in access to care to quality neuro-
rehabilitation that has afflicted this population over the last
decade.”” Hence the paradox: the Guideline appropriately
recommends that “clinicians should be vigilant to the medical
complications that commonly occur during the first few
months after injury among patients with DoC and thus should
utilize a systematic approach to facilitate prevention, early
identification, and treatment.” But the infrastructure neces-
sary to provide such timely and informed care does not exist
and its availability is eroding because of the aforementioned
demographics. So despite the demonstrated utility and need
for specialized care, currently it is neither accessible nor

affordable.

The societal neglect of the DoC population is a breach of
the bioethical principle of nonabandonment of patients."
Where else in medicine would a diagnostic error rate of over
40% be tolerated? Now that the Guideline has stipulated
benchmarks for practice, practitioners and institutions need
to meet this standard of care, and payers must ensure that
these services are covered. It is acceptable neither to plead
ignorance of these conditions nor to assert that nothing can
be done to help ameliorate the burden of severe brain in-
jury. Given the utility of greater specialized care in di-
agnosis, treatment, and rehabilitation, and the equal
importance of avoiding medical complications that can
impede recovery, our society must provide the in-
frastructure and resources needed to offer quality care.
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Final words

The Guideline authors should be congratulated for their mul-
tiyear, interdisciplinary, and multisociety effort to address the
health needs of DoC patients, some of our society’s most vul-
nerable and underserved. Their effort is a model of engaged
scholarship and collaboration in the service of the common
good. If its recommendations are heeded, the Guideline will be
viewed as a historic work that helped transform the care of
patients with DoC and deepened society’s appreciation of the
ethical mandate to work towards this laudable goal.

Author contributions

JJ.E.: first draft of manuscript. J.J.F. and J.L.B.: study concept
and design, acquisition of data, analysis and interpretation,
critical revisions of the manuscript for important intellectual
content.

Acknowledgment

Dr. Fins acknowledges support from the Jerold B. Katz
Foundation to the Consortium for the Advanced Study of
Brain Injury at Weill Cornell Medical College.

Study funding
No targeted funding reported.

Disclosure

J. Fins: receives royalties from Fins J]J. Rights Come to Mind:
Brain Injury, Ethics and the Struggle for Consciousness. New York:
Cambridge University Press; 201S. J. Bernat: receives royalties
from Bernat JL. Ethical Issues in Neurology, 3rd ed. Philadelphia:
Lippincott Williams & Wilkins; 2008; and Bernat JL, Beresford
HR (eds). Ethical and Legal Issues in Neurology. Handbook of
Clinical Neurology, 3rd Series, Volume 118. Edinburgh: Elsev-
ier; 2013. Go to Neurology.org/N for full disclosures.

Received December 18, 2017. Accepted in final form March 7, 2018.

References

1. Fins JJ. Rights Come to Mind: Brain Injury, Ethics and the Struggle for Conscious-
ness. New York: Cambridge University Press; 2015.

2. Giacino JT, Katz DI, Schiff ND, et al. Practice guideline: disorders of consciousness.
Neurology 2018;91:XX-XXX.

3. Giacino JT, Ashwal S, Childs N, et al. The minimally conscious state: definition and
diagnostic criteria. Neurology 2002;58:349-353.

4. Multi-Society Task Force on PVS. Medical aspects of the persistent vegetative state:
parts I and II. N Engl J] Med 1994;330:1499-1508, 1572-1579.

S. Jennett B, Plum F. Persistent vegetative state after brain damage: a syndrome in search
of a name. Lancet 1972;1:734-737.

6. Adams ZM, Fins JJ. The historical origins of the vegetative state: received wisdom and
the utility of the text. J Hist Neurosciences 2017;26:140-153.

7. Fins JJ. A Palliative Ethic of Care: Clinical Wisdom at Life’s End. Sudbury: Jones and
Bartlett; 2006.

8. Matter of Karen Quinlan. 70 N.J. 10, 355 A.2d 677 (1976).

9. Cruzan V. Director, Missouri Department of Health. 497 U.S. 261, 110 S. Ct. 2841,
111 L. Ed. 2d 224, 1990 U.S.

Neurology.org/N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2L

22.

23.
24.

28.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Fins JJ. Affirming the right to care, preserving the right to die: disorders of
consciousness and neuroethics after Schiavo. Support Palliat Care 2006;4:
169-178.

Paylor B, Longstaff H, Rossi F, Illes J. Collision or convergence? Beliefs and
politics in neuroscience discovery and intervention. Trends Neurosci 2014;37:
409-412.

Bernat JL. Teresa Schiavo’s tragedy and ours, too. Neurology 2008;71:964-965.
Fins JJ, Plum F. Neurological diagnosis is more than a state of mind: diagnostic clarity
and impaired consciousness. Arch Neurol 2004;61:1354-1355.

Bayne T, Hohwy J, Owen AM. Reforming the taxonomy in disorders of conscious-
ness. Ann Neurol 2017;82:866-872.

Bernat JL. Nosologic considerations in disorders of consciousness. Ann Neurol 2017;
82:863-865.

Schnakers C, Vanhaudenhuyse A, Giacino J, et al. Diagnostic accuracy of the vege-
tative and minimally conscious state: clinical consensus versus standardized neuro-
behavioral assessment. BMC Neurol 2009;9:35.

Kalmar K, Giacino JT. The JEK coma recovery scale-revised. Neuropsychol Rehabil
2005;15:454-460.

Brefel-Courbon C, Payoux P, Ory F, et al. Clinical and imaging evidence of zolpidem
effect in hypoxic encephalopathy. Ann Neurol 2007;62:102-105.

Schiff ND, Giacino JT, Kalmar K, et al. Behavioral improvements with thalamic
stimulation after severe traumatic brain injury. Nature 2007;448:600-603.

Monti MM, Schnakers C, Korb AS, Bystritsky A, Vespa PM. Non-invasive ultrasonic
thalamic stimulation in disorders of consciousness after severe brain injury: a first-in-
man report. Brain Stimul 2016;9:940-941.

Corazzol M, Lio G, Lefevre A, et al. Restoring consciousness with vagus nerve
stimulation. Curr Biol 2017;27:R994-R996.

Schiff ND. Cognitive motor dissociation following severe brain injuries. JAMA Neurol
2015;72:1413-1415.

Plum F, Posner JB. The Diagnosis of Stupor and Coma. Philadelphia: FA Davis; 1966.
Voss HU, Uluc AM, Dyke JP, et al. Possible axonal regrowth in late recovery from
minimally conscious state. J Clin Invest 2006;116:2005-2011.

Thengone DJ, Voss HU, Fridman EA, Schiff ND. Local changes in network structure
contribute to late communication recovery after severe brain injury. Sci Trans Med
2016;8:368reS.

Monti MM, Vanhaudenhuyse A, Coleman MR, et al. Willful modulation of brain
activity in disorders of consciousness. N Engl ] Med 2010;362:579-589.

National Commission for the Protection of Human Subjects of Biomedical and
Behavioral Research, Department of Health, Education and Welfare (DHEW).
The Belmont Report. Washington: United States Government Printing Office;
1977.

Fins JJ. Border zones of consciousness: another immigration debate? Am J Bioethics-
Neuroethics 2007;7:51-54.

Naro A, Bramanti P, Bramanti A, Calabro RS. Assessing pain in patients with chronic
disorders of consciousness: are we heading in the right direction? Consc Cogn 2017;
55:148-1585.

Chatelle C, Thibaut A, Whyte J, De Val MD, Laureys S, Schnakers C. Pain issues in
disorders of consciousness. Brain Inj 2014;28:1202-1208.

Fins JJ, Schiff ND. Differences that make a difference in disorders of consciousness.
Am ] Bioethics-Neuroethics 2017;8:131-134.

Fins JJ, Pohl BR. Neuro-palliative care and disorders of consciousness. In: Hanks G,
ChernyNI, et al, eds. Oxford Textbook of Palliative Medicine, Sth ed. Oxford: Oxford
University Press; 2015:285-291.

Turgeon AF, Lauzier F, Simard JF, et al. Mortality associated with withdrawal of life-
sustaining therapy for patients with severe traumatic brain injury: a Canadian mul-
ticentre cohort study. CMAJ 2011;183:1581-1588.

Bernat JL. Ethical aspects of determining and communicating prognosis in critical
care. Neurocrit Care 2004;1:107-118.

Woodruff L, Woodruff B. In an Instant: A Family’s Journey of Love and Healing. New
York: Random House; 2007.

Fins JJ. Mosaic decision-making and reemergent agency following severe brain injury.
Cambridge Q Healthc Ethics 2018;27:163-174.

Albrecht GL, Devlieger PJ. The disability paradox: high quality of life against all odds.
Soc Sci Med 1999;48:977-988.

Giacino JT, Whyte J, Bagiella E, et al. Placebo-controlled trial of amantadine for severe
brain injury. N Engl ] Med 2012;366:819-826.

Solomon M. Making Medical Knowledge. New York: Oxford University Press;
2014.

IOM Roundtable on Evidence-Based Medicine. The Learning Healthcare System:
Workshop Summary. Washington: National Academies Press; 2007.

Fins JJ, Kubu CS, Merkel R, Nuttin B, Mayberg HS, Schlaepfer TE. Being open
minded about neuromodulation trials: finding success in our “failures.” Brain Stim-
ulation 2017;10:181-186.

Whyte J, Nakase-Richardson R. Disorders of consciousness: outcomes, comorbidities,
and care needs. Arch Phys Med Rehabil 2013;94:1851-1854.

Neurology | Volume 91, Number 10 | September 4, 2018

475


http://n.neurology.org/lookup/doi/10.1212/WNL.0000000000005927
http://neurology.org/n

Neurology

Ethical, palliative, and policy considerationsin disorders of consciousness

Josep

h J. Fins and James L. Bernat

Neurology 2018;91;471-475 Published Online before print August 8, 2018

DOI 10.1212/WNL.0000000000005927

Thisinformation iscurrent as of August 8, 2018

Updated Information &
Services

References
Citations

Subspecialty Collections

Permissions & Licensing

Reprints

including high resolution figures, can be found at:
http://n.neurol ogy.org/content/91/10/471 full

This article cites 32 articles, 3 of which you can access for free at:
http://n.neurol ogy.org/content/91/10/471.full#ref-list-1

This article has been cited by 3 HighWire-hosted articles:
http://n.neurol ogy.org/content/91/10/471 full##otherarticles

This article, along with others on similar topics, appearsin the
following collection(s):

All Ethicsin Neurology/L egal issues
http://n.neurology.org/cgi/collection/all_ethics in_neurology legal _iss
ues

Coma

http://n.neurol ogy.org/cgi/collection/coma

Critical care
http://n.neurology.org/cgi/collection/critical_care

Palliative care
http://n.neurology.org/cgi/collection/palliative_care
Prognosis

http://n.neurol ogy.org/cgi/collection/prognosis

Information about reproducing this article in parts (figures,tables) or in
its entirety can be found online at:
http://www.neurol ogy.org/about/about_the_journal#permissions

Information about ordering reprints can be found online:
http://n.neurol ogy.org/subscribers/advertise

Neurology ® isthe official journal of the American Academy of Neurology. Published continuously since
1951, it isnow aweekly with 48 issues per year. Copyright © 2018 American Academy of Neurology. All
rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.

AMERICAN ACADEMY OF

NEUROLOGY.



http://n.neurology.org/content/91/10/471.full
http://n.neurology.org/content/91/10/471.full#ref-list-1
http://n.neurology.org/content/91/10/471.full##otherarticles
http://n.neurology.org/cgi/collection/all_ethics_in_neurology_legal_issues
http://n.neurology.org/cgi/collection/all_ethics_in_neurology_legal_issues
http://n.neurology.org/cgi/collection/coma
http://n.neurology.org/cgi/collection/critical_care
http://n.neurology.org/cgi/collection/palliative_care
http://n.neurology.org/cgi/collection/prognosis
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

