VIRGINIA JOURNAL OF LAW & TECHNOLOGY

WINTER 2008 WNIVERSITY OF VIRGINIA VoL. 13,No. 2

Neuroimaging Research into

Disorders of Consciousness
Moral Imperative or Ethical and Legal Failure?

STACEY A. ToviNo, JD, PHD'

ABSTRACT

This article explores the ethical and legal implications of enrolling
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emphasized the need for additional neuroimaging research into
DOC, characterizing the conduct of such studies as morally
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stall the conduct, publication, and funding of neuroimaging
research into DOC if certain criteria designed to protect the health
and safety of individuals with DOC are satisfied.
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l. INTRODUCTION

For centuries, disorders of conscioushebave captured the attention of

! The nature of consciousness is widely debatediificult to define. Seee.g, TORINALTER & SVEN
WALTER, PHENOMENAL CONCEPTS ANDPHENOMENAL KNOWLEDGE NEW ESSAYS ONCONSCIOUSNESS AND
PHYsIcALISM (2006) (examining the nature of consciousnessghiliJouvetComa and Other Disorders
of Consciousnesi 3 HANDBOOK OF CLINICAL NEUROLOGY116 (P. J. Vinken & G. W. Bruyn eds., 1969)
(“[Clonsciousness is very difficult to define.”)n this article, | adopt a clinical neurosciencgmach and
use the word “consciousness” to refer to two elésiean individual's wakefulness and her awarenéss o
self and environmentSeee.g, Steven Laureys et aBelf-Consciousness in Non-Communicative Patients
16 GONSCIOUSNESS: COGNITION (forthcoming) (“For the purposes of clinical nesec@nces,
consciousness consists of two basis elemantsisal (i.e., wakefulness, vigilance or level of
consciousness) aravareness of environment and of gedf., content of consciousness).”); Steven
Laureys,The Neural Correlate of (Un)awareness: Lessons fitwerVegetative Stat® TRENDSCOGNITIVE
SCIENCES556, 556 (2005) (“Consciousness has two main compts: wakefulness and awareness.”). |
use the phrase “disorders of consciousness” to tefeoma, the vegetative state, and the minimally
conscious state. HE MOHONK REPORT, A REPORT TOCONGRESS DISORDERS OFCONSCIOUSNESS
ASSESSMENT TREATMENT, AND RESEARCHNEEDS 6, available at
http://www.nbirtt.org/resources/Mohonk_Report_Pr&&a.pdf (last visited July 19, 2007) [hereinafter,
MoHONK REPORT| (defining disorders of consciousness, includingie, vegetative state, and minimally
conscious state)See infraPart I(A) for relevant definitions and diagnostiteria.
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physicians, scientists, philosophers, lawyers, famlies? When an individual partially
or completely loses consciousness, the answersdstigns such as “Can she hear me?”
“Does he understand me?” “Is she suffering?” andill'\e get better?” can have
profound clinical, ethical, legal, and social camsences. In this article, | explore the
ethical and legal implications of enrolling indivials with disorders of consciousness in
neuroimaging research studies.

Since the middle of the nineteenth century, phgsisihave used the traditional
neurological examination to diagnose disorders wenow classify as coma, vegetative
state, and minimally conscious stateAlthough coma can be diagnosed with relative
ease, the differential diagnosis of the vegetasind minimally conscious states can be
challengingg In addition, clinicians presently know of no muations or surgical
interventions that will definitively reduce the tgh of an individual's impaired
consciousness.

Over the past decade, however, scientists have wseidus functional
neuroimaging technologies to better understandrdigse of consciousness, improve
differential diagnoses, predict short-term improeem and lay the foundation for future
studies that may, someday, identify methods of camoating and treating individuals
with disorders of consciousne’ssDuring the past four years, scientists have made

2 SeeGERMAN E. BERRIOS THE HISTORY OFMENTAL SYMPTOMS: DESCRIPTIVEPSYCHOPATHOLOGYSINCE
THE NINETEENTHCENTURY (1996) (surveying the history of mental disord@rsluding disorders of
consciousness, from the nineteenth century to tbsept).

% SeelaureysNeural Correlate, supraote 1, at 557 (asking, “Do patients in a vegetasiate feel or hear
anything?”); Joy Hirsch et afMRI Reveals Intact Cognitive Systems in Two Millim@onscious
Patients SOC'Y FORNEUROSCIENCE(2001),available athttp://fmri.org/pdfs/INS2001.pdiast visited July
9, 2007) (asking these questions); Joseph J. Rethinking Disorders of ConsciousngdssTINGS
CENTERREPORT, May 31, 2005, at 22-24 (examining how functiomaliroimaging study results are used
to cast doubt on the ethical propriety of withhogiand withdrawing life-sustaining treatment)pNMONK
REPORT, supranote 1, at 17 (“Disorders of consciousness hagtopnd social, ethical, and economic
conseqguences.”).

* Very generally, a neurological examination is ¢lirical assessment of a patient by a physician to
determine, among other things, the patient’s resipeness to external stimulSee, e.g.Roger A. Barker,
The Neurological Assessment of Patients in Vegetatid Minimally Conscious Statd$
NEUROPSYCHOLOGICALREHABILITATION 214, 214 (2005) (describing the neurological essest of
patients in the vegetative and minimally conscistages). The modern neurological examination exblv
between 1850 and 1914. B.M. Patt€he History of the Neurological ExaminatjdhJ.HIST.
NEUROSCIENCE3, 3 (1992).

® Lawrence R. HuntoorT;he Perilous Vegetative Statkd(2) JAM. PHYSICIANS & SURGEONS35, 35
(2005) (recognizing the difficulty of differentiglidiagnosing the vegetative and minimally conscious
states); Roxanne Pickett HaubBetter Care for Low-Level Brain-Injured Patientsdanheir Families J.
NEUROSCIENCENURSING, Feb. 1, 2002, (“While the state of coma is rekdti easy to diagnose, differential
diagnosis of other states of reduced consciousaesh,as the vegetative and minimally conscioussta
have proven to be much more difficult.”).

® See, e.gSteven Laureys et aHow Should Functional Imaging of Patients with Digers of
Consciousness Contribute to Their Clinical Rehédiibn Needs 29 GQJRRENTOPINION NEUROLOGY 520,
520 (2006) (“No treatment has been proven to #tieicourse of recovery from [vegetative state] or
[minimally conscious state].”).

’ See, e.ginfra notes 8-10.See generallyoseph T. Giacino et akunctional Neuroimaging Applications
for Assessment and Rehabilitation Planning in Patievith Disorders of Consciousne83 ARCHIVES
PHYSICAL MED. REHABILITATION S67, S67 (2006) (reviewing the use of fMRI to “@wderize the integrity
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number of important findings. In a 2005 study,esal American scientists found that
some individuals in the minimally conscious stat@ymetain widely distributed cortical
systems that have potential for cognitive and sgnemction® In a 2006 study, several
European scientists concluded that functional newaging might be a means by which
individuals with disorders of consciousness cantheg residual cognitive capabilities to
communicate their thoughts to those around thefmd, in a 2007 study, scientists from
China and Belgium suggested that traditional bedraliassessments can miss cerebral
processing that might herald short-term improvem&nt

In light of these findings, many scientists haversgly emphasized the need for
additional neuroimaging research into disordersafsciousness, characterizing the
conduct of such studies as morally imperatf/eOn the other hand, institutional review
boards (IRBs) charged with approving research pai$) scientific journals deciding
whether to publish study results, and federal aigenthat disburse grant money have
limited the conduct, publication, and funding oinsoiousness investigations based on
ethical and legal concerh¥. Although several issues have been raised, pethapsvo
most prominent relate to the relationship betwednrmed consent and neuroimaging

of residual cortical networks and . . . searchnfeural evidence of cognitive function in patienigw
disorders of consciousness.”).

& Nicholas D. Schiff et alfMRI Reveals Large Scale Activation in MinimallynSoious Patient64
NEUROLOGY514,514 (2005).

° Adrian M. Owen et al Detecting Awareness in the Vegetative S318 SIENCE 1402, 1402 (2006).
19°H.B. Di et al.,Cerebral Response to Patient's Own Name in the tdége and Minimally Conscious
States 68 NEUROLOGY 895, 898 (2007).

1 See, e.g.Joy HirschRaising Consciousness15 JCLINICAL INVESTIGATION 1102, 1103 (2005)
(“[A]ccelerated research efforts focused on botrestigations of consciousness and disorders of
consciousness, as well as resolution of the mastaoles to performing the research, could bringiabo
‘quantum leap’ in advantages for informed clinipehctice serving severely brain-injured patients.”)
Steven Laureys et aBrain Function in Coma, Vegetative State, and Reldisorders3 LANCET
NEUROLOGY 537, 544 (2004) (“Severe brain damage represenitamense social and economic problem
that warrants further research. Unconscious, mafiintonscious, and locked-in patients deserveiapec
procedural protections. However, it is importanstress that they are also at risk of being dethiechpy
that may be life-saving if clinical research canbetdone on these patient groupss®e alsdteven
Laureys,Eyes Open, Brain ShUSCIENTIFIC AMERICAN, May 2007, at 32, 37 (“We have learned much
from new imaging techniques that measure neuraligcin brain-damaged patients, but more rese&ch
needed before scientists can use functional neagiing to confirm a diagnosis of the vegetativeestatd
to help in the prognosis and treatment of this datang medical condition.”).

2 Douglas Steinberg@;onsciousness Is Missing—and So Is Rese&rEMBO Rep. 1009, 1011 (2005)
(“Therefore, some observers see a moral imperativgjust an ethical trap, in the study of conssitass
disorders.”). See als@Benedict Careysigns of Awareness Seen in Brain-Injured Patigdt¥. TIMES,
Feb. 8, 2005 (quoting Columbia neurologist Joy ¢lits statement that the failure to conduct addélion
neuroimaging research is “unconscionable”).

13 Steinbergsupranote 12, at 1009 (identifying several legal arfdoatl concerns); Laureys et d@tain
Function supranote 11, at 544 (“Nonetheless, researchers stgdkigse patients have been refused
grants, ethics committee approval, and researchicptibn; these decisions tend to be made on tesba
that studies of patients who cannot provide conaemtinethical.”).See generallMarcia Angell,
Editorial Responsibility: Protecting Human Rightg Restricting Publication of Unethical Research in
THE NAZI DOCTORS AND THENUREMBERGCODE: HUMAN RIGHTS IN HUMAN EXPERIMENTATION 276, 281
(George J. Annas & Michael A. Grodin eds. 1992%¢dssing the emerging consensus that editors of
scientific journals should not publish clearly umeal research).
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risks and benefits! Some believe that functional neuroimaging studiesot directly
benefit individuals with disorders of consciousnes$fiich may cause legal risks-to-
benefits balancing teststo balance in favor of no resear¢h. Others focus on the
inability of individuals with disorders of conscisness to consent to their own research
participation, thus implicating ethical and legainpiples relating to voluntary and
informed consent’

To further confuse matters, the proper interprettatif relevant ethical and legal
principles, including the relationship between m@uaging research risks and benefits
and surrogate consent to research involving adigltapt clear. In the United States,
neither federal nor most state laws provide a nedmtefinition of “research benefit®
When we balance research risks and benefits, doowsider only long-term, grand-scale
therapeutic benefits? What about short-term dinimprovements, such as a change
from the vegetative to the minimally conscious estat What about the benefit of
diagnostic clarity? Federal law also does not ifigatly address the issue of consent to
research on behalf of adults with disorders of cmusness (or even adults with other
decisional impairments, including severe psychiattonditions and developmental
disabilities)!® and state law in this area varies, if it exist@ht’ The lack of federal

4 Sednfra Part I(E) (discussing these concerns in more detail

1545 C.F.R. § 46.111(a)(2) (2007) (requiring th&sisf human subjects research to be “reasonable in
relation to anticipated benefits, if any, to subjeand the importance of the knowledge that may
reasonably be expected to result.”).

16 Steinbergsupranote 12, at 1009. Sénra Part I(E), for a brief discussion of the legal athical
concerns frequently raised by institutional revievards, scientific journals, and funding agences|
infra Part I, for an analysis of these issues.

1745 C.F.R. § 46.111(a)(4) (2007) (requiring sciestonducting human subjects research to seek
informed consent from each prospective subjedi@istibject’s legally authorized representatiice)§
46.116 (“Except as provided elsewhere in this polim investigator may involve a human being as a
subject in research covered by this policy unlbssnvestigator has obtained the legally effecinfermed
consent of the subject or the subject’s legallfyatized representative.”).

8 See45 C.F.R. § 46.102 (2007) (the definition sectibthe Common Rule, which does not define the
word benefit)jd. 8 46.111(a)(2) (stating simply that researchgiskist be reasonable in relation to
“anticipated benefits, if any, to subjects, andithportance of the knowledge that may reasonably be
expected to result. In evaluating risks and bésndfie IRB should consider only those risks ankkits
that may result from the research (as distinguidtad risks and benefits of therapies subjects @oul
receive even if not participating in the reseaf¢iNancy M. P. King,Defining and Describing Benefit
Appropriately in Clinical Trials 28 JL MED. & ETHICS 332,332 (2000) (“The Common Rule actually
doesn’t say much about benefit.”); Jonathan Mor&wsgulation of Research on the Decisionally Impaired
History and Gaps in the Current Regulatory Syste@HEALTH CAREL. & PoL’Y 1, 15 (1998) (“The
[National Commission for the Protection of Humarbf@ats of Biomedical and Behavioral Research’s]
recommendations were virtually silent about whatstibutes ‘benefit’ to the subject . . . ”).

19 A decisional impairment may manifest itself foreanr more reasons, including a psychiatric conaljtio
developmental disability, dementia, use of drug$ @oohol, and severe illness, just to name a féhe
law tends to refer to individuals with decision@lgairments as “incompetent” or “incapacitated.”this
Article, | will use the phrase “decisional impairntéas opposed to “incompetence” or “incapacity”
because decisional impairment is the reason wharticplar individual might not beSee generallinfra
Part 1I(D) (examining the development of federa¥ lgoverning human subjects research and explaiténg
failure to address research involving adults witbisional impairments).

20 seeMoreno,supranote 18, at 14 (“The states are a crazy quilegfitation in this area, with most
having no rules that clearly apply to this grouglevBome are quite restrictive.'ipfra Part lI(E)
(examining the development of state law governimgan subjects research).
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guidance and the patchwork of state law can makikfficult for American scientists,
IRBs, scientific journals, and funding agenciesamree on an applicable regulatory
framework, especially when the research may bewted in a laboratory located in one
city but will draw patients who are residents oigheoring state$!

The result of this confusion is a chasm, or pertepsrceived chasm, between
scientists, who may appear to be oversteppingathitd legal boundaries in their pursuit
of knowledge and diagnostic clarity even thoughythave expressly considered the
ethical and legal implications of their wotkand ethics committees, scientific journals,
and funding agencies, which are charged with ptioigdhuman subjects and publishing
and funding only ethical and legal protocols butrad have black-and-white rules to
guide their effort$® This article attempts to bridge this chasm. Beed think that this
chasm (real or perceived) lacks balance and sybtlettempt to interpret neuroimaging
research, ethics, and law in the same dimensidmerghan assuming that neuroimaging
research, ethics, and law are necessarily in @Afli

In Part I, I will introduce the use of functionalgnetic resonance imaging as a
tool in the investigation of disorders of conscioess and examine three neuroimaging
research protocols involving individuals in vegittand minimally conscious states.
My aim is to familiarize the reader with the ways which scientists use functional
neuroimaging to study disorders of consciousndss,khowledge that is expected to
result from these studies, the benefits (if ang} thay accrue to the research subjects, the
persons who consent to research participation talbef the subjects, the process for
obtaining consent, and any specific proceduresrtizgt have been established to protect
the subjects’ safety and welfare during their redegarticipation. As you read Part I,
think about any tensions, real or perceived, betwie scientific goals of pursuing
knowledge, obtaining diagnostic clarity, and prédg short-term clinical improvement
and society’'s need to protect the health and weliar human subjects, especially
subjects who may not be able to protect themselves.

In Part Il, | provide an abbreviated history of ramsubjects research involving
individuals with decisional impairments as well #se development of relevant
Americarf® ethical and legal human-subjects protections. s&hgrotections emerged
after it was discovered that scientists recruitetiviiduals with psychiatric disorders and

21 See, e.g Steinbergsupranote 12, at 1010 (describing an institutional eewboard’s attempt to stop a
research protocol involving individuals with diserd of consciousness because the individuals caild
consent to their own research participation, as agethe scientist's successful defense, whichthaisthe
patients resided in states that permit proxy consen

22 See, e.gFins,supranote 3, at 23 (“bioethicists need to grapple wlith imponderables, both theoretical
and practical, that attend to disorders of consriess.”).

2 Sednfra Part 11(D) (discussing the lack of federal guidamdth respect to research involving adults
with decisional impairments).

4 SeeChris Gastmansntroduction in BETWEEN TECHNOLOGY ANDHUMANITY : THE IMPACT OF
TECHNOLOGY ONHEALTH CARE ETHICS 9 (2002) (taking a similar approach to the peredikelationship
between technology and health care).

* See infraPart |.

% A cross-country comparison of human subjects ptimtes is worthwhile although beyond the scope of
this Article.
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developmental disabilities into risky experimentsalated to their conditiorfS. As you
read Part Il, think about whether protections depetl as a result of ethically
guestionable studies involving individuals with plsiatric conditions and developmental
disabilities are, or should be, applicable to stadnvolving patients in the vegetative and
minimally conscious states.

In Part Ill, | examine whether additional neuroinmagresearch into disorders of
consciousness is a moral imperative or an ethiwdllegal failure. | analyze in detail the
relationship between and among the risks of newaging research in a consciously
disordered population, the reported therapeutic amgnostic benefits, and the
knowledge that may be expected to result. | cateely calling for a federal regulation
(or, barring a federal regulation, uniform staterda that addresses surrogate consent to
human subjects research involving individuals wiéeisional impairments.

A note about my language choices in this articlee Tise of words and phrases
in particular orders can reflect negative and dsgiag attitudes about individuals with
physical and mental disabilitié$. For decades, society has referred to individudls
disabilities by their disability first and theirdividuality second® One guiding principle
to maintain the integrity of individuals as wholenman beings is to avoid language that
implies that a person as a whole is disabled bwtifyéng the individual first, then her
condition.  “An individual with a disability,” “anindividual with a disorder of
consciousness,” or “an individual in the vegetatstate” is preferable to “a disabled
individual,” “a consciously disordered individuabt “a vegetative individual,” although
the latter phrases are less bulky. | have madenaected effort to adhere to these
principles, although | do use four acronyms, inglgddisorder of consciousness (DOC),
locked-in syndrome (LIS), minimally conscious st#CS), and vegetative state (VS) to
streamline my sentences. In addition, it is techlly correct to refer to “a patient who
has a DOC,” “a patient who has LIS,” “a patient whan the MCS,” and “a patient who
is in the VS”; however, | will delete the phraseght has” and “who is in the” and just
use “a patient with DOC,” “a patient with LIS,” ‘gatient in MCS,” and “a patient in
VS to further streamline my sentences.

1. NEUROIMAGING RESEARCH INTO DISORDERS OF CONSCIOUSNESS

A. Functional Neuroimaging and Disorders of Consciousss: An Overview

One of the fastest growing scientific fields innsrof the numbers of scientists
and the knowledge being gained is neurosciéhcéNeuroscience is devoted to the
scientific study of the nervous system, including structure, function, development,

2" Sednfra Parts 11(A)-(C).

2 See, e.g American Psychiatric Association, Committee ordbility Issues in Psychology, Guidelines
for Non-Handicapping Language in APA Journalsp://apastyle.apa.org/disabilities.ht(tdst visited July
16, 2007).

2d.

30 JONATHAN D. MORENQ, MIND WARS: BRAIN RESEARCH ANDNATIONAL DEFENSE3 (2006).
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genetics, biochemistry, physiology, pharmacology] pathology® “In recent years,
both the scope of neuroscience and the methodslegimloyed by neuroscientists have
broadly expanded, from biochemical and genetic yaimlof dynamics of individual
nerve cells and their molecular constituents toithaging of both brain structure and
function.”®® Some believe that the ability of modern neuroimadechniques to image
brain structure and function is one of the mosni§icant neuroscientific achievements in
recent history® This article focuses on neuroscientific invedti@s involving one
particular type of functional neuroimaging techrgyle-functional magnetic resonance
imaging (fMRI)—to image the brain function of indials with DOCs.

Although fMRI is in only its second decade, scist®tialready have conducted
tens of thousands of human subjects research studisng the technology, which
identifies localized changes in blood oxygenatitiattoccur in the brain when an
individual performs an active or a passive meriski* Scientists use fMRI not only to
map sensory, motor, and cognitive function but atsstudy the neural correlates of a
range of physical and mental conditions, behaviomgracteristics, and preferenées.
Because fMRI is a powerful method of imaging humamain function, especially
impaired brain function® many scientists are interested in imaging the nisraif
individuals with DOCS”

In a typical fMRI experiment, scientists assignjsats one or more active or
passive control and experimental tasks and scan tibens during the performance of
such task§® fMRI captures in images the different blood-oxygton-level-dependent
(BOLD) contrasts that result from the control angerimental taskd® By subtracting
the control images from the experimental imagegnsists create “maps” of the brain

3Seeidat 17.

32|d. See alsdPeter Woodrufflmaging the Brain: Clinical and Research Implicatiofor
Neuropsychiatryin BETWEENTECHNOLOGY ANDHUMANITY : THE IMPACT OF TECHNOLOGY ONHEALTH
CARE ETHICS 145, 147-50 (Chris Gastmans ed., 2002) (providimgverview of structural and functional
imaging of the brain).

33 WALTER GLANNON, BIOETHICS AND THEBRAIN 45 (2007).

34 David G. Norris Principles of Magnetic Resonance Assessment ofi Biaction 23 JMAGNETIC
RESONANCEIMAGING 794, 794-95 (2006); David Dobldard Science or “Technicolor Phrenology?”:
The Controversy over fMRBCIENTIFIC AMERICAN MIND, Apr. 2005 available at
http://daviddobbs.net/page2/page6/page6b.iast visited July 9, 2007)See generallptacey A. Tovino,
Functional Neuroimaging Information: A Case for Ke&Exceptionalism?34 FA. St. U. L. Rev. 415,
Parts Il and Il (2007) (thoroughly reviewing thistiory of fMRI and its current clinical, researemd

social applications).

% SeeTovino, supranote 34, at n.198-226; ®RENG, supranote 30, at 98 (“Many . . . projects make use of
functional magnetic resonance imaging (fMRI), ohéhe most exciting windows into the black box.”).

% Seee.g, Judy llles et al Ethical and Practical Considerations in Managingsidental Findings in
Functional Magnetic Resonance Imagii3gBRAIN & COGNITION 358, 358 (2002); Judy llles, Ethical
Issues at the Intersection of Imaging and GenorRigssentation at the Princeton University Symposium
Politics of Biomedical Research: Issues, Informaémd Policy Decision-Making (Mar. 28, 2003).

37 Laureys et al.Brain Function supranote 11, at 537 (noting the frequency with whishdtional
neuroimaging is providing new insights into cerélacivity in patients with severe brain damage).
3-Judy llles & Eric Racindmaging or Imagining? A Neuroethics Challenge Infied by Genetic® Au.
J.BIOETHICS2,5, 7. In the case of patients with disorders ofsciousness, the tasks assigned are passive
stimulations. Giacino et abupranote 7, at S70.

% Sedlles & Racine supranote 38.
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showing the areas to which a surplus of oxygenatedd flowed in response to the
performance of the experimental ta8ksScientists then interpret these maps as revealing
which parts of the brain are implicated by the perfance of particular mental tasks or
the presentation of particular stimuli.

One area of fMRI research involves the study of B@at may follow a stroke,
head trauma, or other complex injury to the centealous systerf. The meaning of
“consciousness” (and, hence, “DOCs") is widely det& In this article, | adopt a
clinical neuroscience approach and use the worchs@ousness” to refer to an
individual’s wakefulness and her awareness of aedf environmer® Individuals who
have disordered consciousness may lack any evid#@hcensciousness, as in coma, or
may exhibit limited or inconsistent consciousness,jn the MCS? A brief review of
three disorders of consciousness (coma, VS, and)M&Svell as the LIS is necessary
before proceedinfy’

A coma is a state of sustained pathologic unconsciess in which an
individual’s eyes remain closed and the individcahnot be arouséd. Individuals in a
coma display no evidence of awareness of themsebresheir environment, no
purposeful motor activity, no behavioral responesecommand, and no evidence of
language comprehension or expreséforindividuals in a coma usually transition to the
VS or the MCS within two to four weeKk8,

The VS is a clinical condition of complete unawaesn of the self and

“0|d.; Jeffrey R. Binder & Stephen M. Ragyman Brain Mapping with Functional Magnetic Resooa
Imaging in LOCALIZATION AND NEUROIMAGING IN NEUROPSYCHOLOGY185, 193 (Andrew Kertesz ed.,
1994); Donald KennedWeuroimaging: Revolutionary Research Tool or a Rdstdern Phrenology?Am.
J.BIOETHICS, Mar.-Apr. 2005, at 19.

“I Hirsch et al.supranote 3. See generallptacey Tovino & William J. Winsladé Primer on the Law
and Ethics of Treatment, Research, and Public jatiche Context of Severe Traumatic Brain Inju¥
ANNALS HEALTH L. 1, Part Il (2005) (examining disorders of consigness that may follow traumatic
brain injury).

2 Seesupranote 1 and accompanying text.

3 There is no shortage of definitions of the woothsciousnesis the scientific, philosophical, and law
literatures.Seee.g, Laureys et al.Self-Consciousnessupranote 1 at 2 (“There is at present no
satisfactory, universally accepted definition ofifan consciousness. ... For the purposes atalin
neurosciences, consciousness consists of two dlasentsarousal(i.e., wakefulness, vigilance or level
of consciousness) aravareness of environment and of ¢e#f., content of consciousness).”); Laureys,
Neural Correlatesupranote 1, at 556 (“Consciousness has two main coemgenwakefulness and
awareness.”) See generalbAlain Morin, Levels of Consciousness and Self-Awareness: A G@opand
Integration of Various Viewsvailable athttp://www.societyofrobots.com/robottheory/self-
awareness_review.pdast visited July 10, 2007) (comparing and ins&tigig a number of views regarding
consciousness and self-awareness).

4 SeeMOHONK REPORT, supranote 1, at 6.

5 See generallyaureys et al Brain Function supranote 11, at 537-46 (reviewing the nosologicakciit
and functional neuroanatomical basis for braintleatma, vegetative state, minimally consciousestat
and locked-in state).

6 Joseph D. Giacindisorders of Consciousness, Recent Scientific Azhsand Ethical Implications
PowerPoint Presentation, Slide 7, 2nd TBI Interagebonference, Bethesda, Maryland, Mar. 9, 2006,
available athttp://www.tbi-interagency.org/pdf/jgiacino_disordgpdf(last visited July 10, 2007).

*"1d. at Slide 8.

®1d.
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environment accompanied by sleep-wake cycles withee complete or partial
preservation of hypothalamic and brainstem autondmmctions’® Diagnostic criteria
for VS thus include no evidence of awareness df aeknvironment; no evidence of
sustained, reproducible, purposeful, or voluntaldyioral responses to visual, auditory,
tactile, or noxious stimuli; and no evidence ofgaage comprehension or expression.
Scientists often state that the diagnosis of V&sebn the absence of behaviors that
typically accompany conscious awaren¥ss.ndividuals in VS do, however, show
intermittent wakefulness manifested by the presercgeep-wake cycle¥, sufficiently
preserved hypothalamic and brainstem autonomicifumeto permit survival with some
medical and nursing care but usually without meittsnrespiratiort> and variably
preserved cranial nerve (pupillary, oculocephatiorneal, vestibulo-ocular, gag) and
spinal reflexes?

The MCS is “a condition of severely altered conssitess” in which an
individual demonstrates “minimal but definite belwawl evidence of self or
environmental awarenes¥.” Diagnostic criteria for MCS thus include the dersimation
of limited but clearly discernible evidence of seffenvironmental awareness by one or
more of the following four behaviors: (1) follovgrsimple commands; (2) gesturing or
verbally responding “yes” or “no,” regardless otaracy; (3) intelligible verbalization;
or (4) purposeful behavior, including movementsbehaviors that occur in contingent
relation to relevant environmental stimuli and aret due to reflexive activity’
Examples of qualifying purposeful behavior includepropriate smiling or crying in
response to linguistic or visual content, eye mosminthat follows a moving object, and
reaching for object¥’. These behaviors may occur inconsistently, but theuld need to
be reproducible or sustained long enough to bemifftiated from reflexive behavitt.
Unlike the diagnosis of VS, which is based on theeace of evidence of consciousness,
the diagnosis of MCS is based on the presence atfifgp behavioral manifestations of

9 American Academy of Neurologfractice Parameters: Assessment and Managemerstigies in the
Persistent Vegetative Stab NEUROLOGY 1015, 1015 (1995). A VS may be classified asigpenst when
it is present at one month after acute traumatiwomtraumatic brain injury and present for at |eamt
month in degenerative or metabolic disorders oettgmmental malformationdd. A VS may be
classified as permanent when it lasts twelve orenmaonths after a traumatic injury or three or more
months after a nontraumatic injury. Giacisapranote 46, at Slide 13. An individual who is perraatty
vegetative is said to have an “exceedingly rarelnde of regaining consciousness. American Acadgfmy
Neurology at 1015. Many scientists suggest avaidani thepersistentandpermanenvegetative
classifications and, instead, suggest the phraegetative stataccompanied by a description of the cause
of injury and the length of time since onset. @Giacsupranote 46, at Slide 12. | will follow this
suggestion here.

*0 Hirsch,supranote 11, at 1102; American Academy of Neurolagpranote 49, at 1015.

*L Hirsch,supranote 11, at 1102.

2q,

>3 d.

% American Academy of Neurologgupranote 49, at 1015.

% Joseph D. Giacind;he Minimally Conscious State: Definition and Diagtic Criteria 58 NEUROLOGY
349, 350-51 (2002).

°1d. at 351.

>d.

®d.
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conscious awareneds. Patients who are in the upper boundary of MCS sagywords
or phrases and gesture and may show evidence obrgemttention, and intentidii.
Only when a patient reliably and consistently comioates, however, will the patient be
considered to have emerged from MCS to conscios$hes

Finally, LIS is a condition in which individuals eraware and conscious but
cannot produce speech, limb, or large-scale fanmtement$? Diagnostic criteria for
LIS include: (i) the presence of sustained eyenompg (ii) preserved basic cognitive
abilities; (iii) aphonia or severe hypophonia; (oqadriplegia or quadriparesis; and (v) a
primary mode of communication that uses verticdhteral eye movement or blinking of
the upper eyeli@® One of the most famous individuals diagnosed Wit8 is Jean
Dominique Bauby, the French editor in chiefkife magazine who, in 1995, suffered a
stroke and fell into a conf4. When Bauby woke up twenty days later, he was afignt
aware of his surroundings but physically paralyegrdept for his ability to move his left
eyelid®® Bauby raised his left eyelid to communicate Witk family, friends, caregivers,
and editor through a “blinking code,” which becahi® sole means of communicatith.
Bauby used this blinking code to dictate his memaiich was published three days
prior to his death in 1997.

The ability to differentially diagnose VS, MCS, amhdlS is important. The
diagnosis of LIS is necessary to prevent conscimabviduals who are physically
paralyzed from being treated as though they arewarea of themselves or their
environmenf® Many scientists believe that differentially diaging the VS and the
MCS is also important because patients in MCS neapond better to therapy and may
have a better clinical outcome than patients whmair in VS®® Although physicians
can diagnose coma with relative ease due to the-slyat presentation of the patiéht,
the differential diagnoses of VS, MCS, and LIS haeen described as more difficult,
more subjective, and more dependent on the skidl experience of the examining
physician, the amount of time the physician spesierving the behavior of the patient,

%9 Hirsch,supranote 11, at 1102.

€ Fins,supranote 3, at 22-24.

od.

%2 Steven Laureys et allhe Locked-In Syndrome: What Is It Like to be Cimuscbut Paralyzed and
Voiceless?150 RROGRESEBRAIN RESEARCH495, 495 (2005).

83|d. at 497-98.See alsEimear Smith & Mark Delargy,ocked-In Syndrom@&30 BriTISHMED. J. 406,
406 (2005) (providing additional definitions anéglnostic criteria).

%4 JEAN DOMINIQUE BAUBY, THE DIVING BELL AND THE BUTTERFLY: A MEMOIR OFLIFE IN DEATH (1998)
(chronicling Bauby’s thoughts on his locked-in stahd hospital stay, as well as his family life aaceer
before his stroke).

%5 q.

%0 d.

®7d.

% Seee.g, Laureys et alsupranote 62, at 499 (“[T]he [LIS] diagnosis may be seid and the patient may
erroneously be considered as being in a coma, atbgestate, or akinetic mustism . . . . Most dissingly,

the time elapsed between brain insult and LIS diagwas on average 2.5 months (78 days). Several
patients were not diagnosed for more than 4 yéafisternal references omitted).

% Huntoon,supranote 5, at 35; Douglas |. Katilinimally Conscious Staté&KURZWEILAI. NET, available
at http://www.kurzweilai.net/meme/frame.html?main=iEds/art0161.htm{last visited July 16, 2007).

0 Pickett Haubersupranote 5.
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the physical ability of the patient to respond tpaaticular stimulus, and a number of
other factors® LIS, for example, can be difficult to diagnosechese patients may
emerge to LIS from coma after variable and substadelays’® VS and MCS can be

difficult to distinguish due to the subjectivityattitionally involved in determining

whether there is some evidence of self- or enviremtal awareness.

Because of these and other challenges, scientsts been studying whether
fMRI and other functional neuroimaging technologoes provide evidence of cerebral
networks or an internal form of “awareness” thamnist externally observablé. To
illustrate these efforts, | review three fMRI steslithe results of which have been
published in peer-reviewed scientific journals dgrthe past four years. The first study
involves individuals in MCS, the second study imad individuals in VS, and the third
study involves individuals in both VS and MCS.

B. fMRI Study 1: Large-Scale Network Activation in Paients in MCS

In one fMRI study published ilNeurology in February 2005, scientists at
Cornell University, Columbia University, Georgetowmiversity Medical Center, and
the JFK Johnson Rehabilitation Institute hypothesithat patients in MCS may retain
active cerebral networks that underlie cognitivaction (hereinafter, fMRI Study 1.
To test their hypothesis, the scientists used fWtRdcan the brains of two adult patients
who had severe brain injuries that led to MCS amal irains of seven healthy adult
volunteers’® The first patient in MCS had experienced a spuetas bleed in the left
temporoparietal region of his bralh. The highest-level behavioral responses that
physicians observed for this patient included de@-sommand following, inconsistent
identification of objects through eye gaze, anclligible single-word verbalizatiorfs.
The second patient in MCS had experienced a biaatrta to the right frontal region of
his brain”® The highest-level behavioral responses that playss observed for the
second patient included occasional verbalizatiod an inconsistent ability to follow

I Huntoon,supranote 5, at 35; Katsupranote 69.
2 SeeSmith & Delargysupranote 63, at 407.
3 Seee.g, Laureys et alsupranote 6, at 521 (“Movements that appear to beivakti may actually be
reflexive in nature and vice versa. Complicatingtera further, patients may exhibit behavioral sigh
awareness during one examination and fail to donsthe next.”). See generallgalixto MachadoThe
Minimally Conscious State: Definition and Diagnes@iriteria, NEUROLOGY, June 24, 200vailable at
http://neurology.org/cgi/eletters/58/3ftast visited July 16, 2007) (noting the philosimahimpossibility
of detecting the subjective dimension of awareness)
" Seee.qg, Di et al.,supranote 10, at 895 (“A challenge in the managemesewgrely brain-damaged
patients with altered states of consciousnesidlifferential diagnosis between the vegetativeeqidS)
and the minimally conscious state (MCS), especfalifthe gray zone separating these clinical exsiti . .
[Our studies showed that] [tlhe cerebral respots@atient’s own name spoken by a familiar voice as
measured by fMRI might be a useful tool to precitiy distinguish minimally conscious state—like
cognitive processing in some patients behaviodigsified as vegetative.”); Hunto@supranote 5, at 35.
;2 Schiff et al. supranote 8, at 514-15.

Id.
71d. at 515.
®d.
®1d.
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complex command¥.

By definition, the two patients in MCS were unalbbeconsent to their own
research participatiotf. The scientists obtained informed consent to théepts’
research participation from surrogates: “Legallyharized surrogates for both patients
were contacted by medical personnel not directlyolwved in the current studies.
Informed consent was obtained according to ingtital guidelines on two occasions,
allowing for a period of evaluation and opporturfity additional information

During the study, the scientists used fMRI to stam patients’ brains while
conducting three different passive stimulation \ai#is. First, the scientists gently
rubbed the patients’ palms and fingers with a eategtured plastic surface, an activity
selected because of the patients’ inflexible havsitipns®® Second, the scientists placed
headphones on the patients and played an audiatinarof familiar events spoken by
persons familiar to the patierfs. Third, the scientists played through the same
headphones the same audio narrative, but thisitimeverse. Here, it was assumed that
the backwards statements would be recognizablpeesch but that the linguistic content
of the speech would not be recognizaBleThe scientists performed each activity twice
for a total of six passive stimulations per patier1CS2°

The scientists found that the forward playing o# #udio narratives elicited
activity in regions of the brains (the superior andldle temporal gyrus) of the two
patients in MCS and that the seven healthy volustdemonstrated similar activations
when comparably stimulatéd. When the scientists played the audio narratives i
reverse, however, they found “markedly reducedpoeses in the brains of the two
patients in MCS as compared with the brains of géeen healthy voluntee?s. The
scientists suggested, therefore, that the twomtatia MCS had “reduced engagement for
linguistically meaningless stimulf® After stating that they had presented the fi4Rf
maps of neural responses to tactile stimulationlandguage processing of individuals in
MCS® the scientists further suggested that individuialsMCS may retain widely
distributed cortical systems with potential for ndgtye and sensory function despite the
individuals’ inability to follow simple instructiahor communicate reliabf}.

The same day the study was publishedN@urology New York Timeseporter
Benedict Carey suggested to millions of readers pladients in MCS may be, literally
and in the lay sense of the word, “aware” of whagggon around them: “Thousands of

8014.

84d.

8214.

8d.

841d.

81d.

86 1d.

8 1d.

81d. at 514, 516-17.
8 4.

91d. at 514.
4.
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brain-damaged people who are treated as if thewnlarest completely unaware may in
fact hear and register what is going on around thembe unable to respond, a new
brain-imaging study suggest¥” Carey also quoted the opinion of one of the study
authors that it was “morally imperative” to purdtéRI research involving individuals in
MCS:

The most consequential thing about this is thahawe opened a door, we
have found an objective voice for these patientsciwvtells us they have
some cognitive ability in a way they cannot tellthbemselves. . .. [The
patients are] more human than we imagined in thst, pand it is
unconscionable not to aggressively pursue reseeffcnts to evaluate
them and develop therapeutic technigires.

Following the publication of the study, many othsmientists agreed that the study
findings warranted further research in this afe®thers, however, found the study to be
more suggestive than conclusive and clarified timatresults did not mean that patients in
MCS were likely to recover or that treatment wasgille?®

C. fMRI Study 2: Detecting Awareness in the VS

In a second fMRI study published 8tiencen September 2006, scientists at the
University of Cambridge and University of Liege weme step further by hypothesizing
that fMRI might provide a means for detecting nolygoreserved brain function but also
conscious awareness in individuals diagnosed astatdge using standard clinical testing
(hereinafter, fMRI Study 23° To test their hypothesis, the scientists propdsedse
fMRI to scan the brain of a twenty-three-year-oldman who had suffered a severe
traumatic brain injury and whom a multidisciplinagjinical team had subsequently
diagnosed as vegetatiVe. Because the woman could not consent to her oseareh
participation, the scientists obtained consenh®woman’s research participation from
her next of kirt®

During the study, the scientists gave the womarkespanstructions to perform

92 Carey,supranote 12.

B4,

% Seee.g, Chad H. MoritzfMRI Reveals Large-Scale Activation in Minimallyn@oious Patients
NEUROLOGY, May 3, 2005available athttp://www.neurology.org/cgi/eletters/64/3/514#2q%ist visited
July 12, 2007).

% Carey,supranote 12. Following the study’s publication, disiapadvocates from the Not Dead Yet
organization also referred to the study in thebljucry for a nationwide moratorium on the withtiivig
and withdrawal of life-sustaining treatment frondividuals in VS. The theory behind the moratoriism
that physicians should not withhold or withdrawnitign, hydration, and other therapies from indivads
who are, in the organization’s own words, not dgetd SeeHow Much More Evidence Do We Need?
Disability Activists Call for Moratorium on Staniah and DehydrationNoT DEAD YET, Feb. 14, 2005,
available athttp://www.notdeadyet.org/docs/moratoriumPR021408l.l{ast visited July 9, 2007).

% Owen et al.supranote 9, at 1402.

"|d.; Adrian M. OwenSummary: Detecting Awareness in the Vegetative, Siep://www.mrc-
cbu.cam.ac.uk/~adrian/Site/Summary.h(raét visited July 12, 2007).

% E-mail from Dr. Martin Coleman, MRC Cognition aBdain Sciences Unit, to Stacey Tovino (July 13,
2007, 03:42 A.M. CST) (on file with author).
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two mental imagery taskS. The first instruction was to imagine playing amgaof
tennis'® The second instruction was to imagine visitingo&lthe rooms of her house,
starting from the front dodf* During the periods when the scientists askedmbi®an

to imagine playing tennis, they observed significtivity in an area of her brain known
as the supplemental motor aréa. During the periods when the scientists asked the
woman to imagine herself walking through her hothey observed significant activity
in different regions of the brain, including thergappocampal gyrus, the posterior
parietal cortex, and the lateral premotor coff€x.When the scientists compared the
woman’s neural responses with the responses ofhlyeablunteers who performed the
same imagery tasks, the responses were indistmafls® The scientists concluded
that although the woman fulfilled the traditiondintcal criteria for VS, she was, in
scientific terms, consciously aware of herself badsurroundings:

[T]his patient retained the ability to understapdlen commands and to
respond to them through her brain activity, ratfen through speech or
movement. Moreover, her decision to cooperate \hign authors by
imagining particular tasks when asked to do soessgts a clear act of
intention, which confirmed beyond any doubt tha¢ stas consciously
aware of herself and her surroundifs.

The scientists also stated that fMRI might be ahmety which other patients in VS and
MCS could “use their residual cognitive capabifiti® communicate their thoughts to
those around them by modulating their own neureiag” 1%

Again writing for theNew York Timesalthough this time on page Al, Benedict
Carey reported, “A severely brain-damaged womaanirunresponsive, vegetative state
showed clear signs of conscious awareness on bmaiging tests}®’ Carey quoted a
Cornell scientist, who was not involved in the studs stating that the study provided
“knock-down, drag-out’ evidence for conscious w@ityi, but that it was not clear
‘whether we’ll see this in one out of 100 vegetatpatients, or one out of 1,000, or ever
again.”® TheTimeswrite-up included other, more cautious quotations:

The imaging techniques used in the new study cbald identify which
patients are most likely to emerge—once the testsstaudied in larger

% Owen et al.supranote 9, at 1402.

available athttp://www.mrc.ac.uk/NewsViewsAndEvents/News/MRCB22 (last visited July 9, 2007)
(“This technique may allow us to identify which jgsits have some level of awareness. . . . Futur& wo
will investigate whether the technique can be usede widely in these patients and whether thisadiscy
could lead to a way of communicating with somegrds who may be aware, but unable to move or
speak.”).

197 Benedict Careyyegetative Patient Shows Signs of Awareness, SaytyN.Y. TIMES, Sept. 7, 2006, at
Al.

108 |d
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numbers of unconscious people. . .. “For nowrlkhvhat this study does

is to create another shade of gray in the undetstgrof gray matter*®

Other scientists were less impressed with the saudlyors’ conclusions, calling them far
fetched™® and warning of their ethical, social, and otheplications: “The question of

conscious awareness in the vegetative state hagarale far beyond the limits of the
neuroscience community, with an impact on individives that is hard to calculate. . . .
[Nt is imperative that alternative data interpteias be carefully considered before
making radical inferences*

D. fMRI Study 3: Cerebral Responses to Patient's OwiName

Scientists continue to use fMRI to study disord#rgonsciousness. In a third
fMRI study published ifNeurologyin March 2007, scientists from China and Belgium
hypothesized that fMRI might be useful to preclailg distinguish VS and MCS
(hereinafter, fMRI Study 3} (Remember, some scientists believe that patia4CS
may respond better to therapy and ultimately maxeha better clinical outcome than
patients who remain in V83 Reports of patients in MCS but misdiagnosed asforS
almost twenty years add fuel to the desire for nemeurate diagnoseés’) To test their
hypothesis, the scientists used fMRI to scan amdpewe the brain activations of seven
patients in VS and four patients in MCS, all bubtef whom had experienced traumatic
brain injury!*® Due to the importance of their initial diagnos#se scientists used
extensive and repeated clinical testing, includfig different validated behavioral
scales, to arrive at an initial diagnosis of VSMES for each patiertt® Because the
patients were unable to consent to their own rebeparticipation, “[ijnformed written
consent was obtained from the families of all paseand the study was approved by the
Ethics Committee of Zhejiang University School oédicine.**’

After obtaining family consent, the scientists ubeddphones to deliver to each
patient a digital recording of the patient's owmmeaspoken by a familial voice (SON-
FV), which in this case happened to be a voice fifsedegree family membét® The
scientists chose SON-FV, a powerful “emotionallgda auditory stimuli,” with the hope
of maximizing their chances of detecting residuaifunction™*® During the study, the
scientists scanned the patients’ brains using ekbitesign that incorporated six active

109 Id

19 parashkev Nachev & Masud Husallmmment on “Detecting Awareness in the Vegetatiates
SCIENCE, Mar. 2, 2007, at 1221a.

111 Id.

12 pj et al.,supranote 10, at 895.

3 Huntoon,supranote 5, at 35.

114 GLANNON, supranote 33, at 158-5@liscussing the case of Arkansas resident Terryis$Waho was
misdiagnosed as VS for nineteen years).

15 The scientists initially enrolled five patientsMCS but had to exclude one patient’s data dueto h
?ﬁad movement. Di et ayupranote 10, at 896.

117 :g

118 |d

9d. at 895-96.
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blocks (during each of which seven SON-FVs wersgm&d) and seven baseline blocks
(during which only the noise of the MRI machine veamilable)'*° Because accurate
MRI scanning requires the patient to lie still, dretause patients in VS and MCS have
reflexive and uncontrolled body movements that temdihcrease with the noise of the
magnet in the MRI machine, the scientists used ispbdwadphones and placed
homemade head-fixation devices on each patfent.

The scientists found that two of the patients infdifed to show any significant
cerebral activation, three of the patients in V®vebd SON-FV-induced activation
within the primary auditory cortex, and two of tpatients in VS and all four of the
patients in MCS showed activation not only in thieénary auditory cortex but also in
hierarchically higher-order associative temporaéaat?’> The scientists conducted
additional behavioral testing at one, two, and ¢hneonths post-study to examine the
prognostic value of the stutfj and found that the two patients in VS who shovesd t
most widespread activation actually had improveM®S?** The scientists opined that
traditional behavioral assessments (assessment®uwitscanning) can miss cerebral
processing that might herald short-term improvement

In our opinion, these two patients were alreadyhvitCS during fMRI

scanning but behavioral signs of consciousnesdd@ven using the best
clinical assessments available) only be shown 3thsomater. This

interpretation is in line with previous reports slrng unusual activation
of higher order areas (using respectively presemtatf familiar faces and
verbal stimuli) followed by clinical recovery someonths later. Hence,
fMRI seems to offer a higher sensitivity to ideptdfognitive processing in

patients emerging from a VS compared to bedsiaéceli tools™*®

The scientists concluded that using fMRI to measteeebral responses to a
patient's own name spoken by a familial voice migata useful method of preclinically
identifying some patients with “minimally consciostste—like cognitive processintf®

Several scientists who commented on the publishety sagreed that it added to
the evidence that the brains of some individual¥ $hsupport more cerebral processing
of external stimuli than their behavioral state gegjs and that such processing portends
better short-term prognosi§. They also emphasized, however, that patients with
“minimally conscious—like processing” were stilldgnitively devastated” and that end-
of-life decision making, including decisions to khbld and withdraw life-sustaining
treatment, should not be alter&8. One commentator stated more directly: “Nonehif t

12914, at 896.

2L1d. at 897.

12214, at 897, 898.

231d. at 896.

1241d. at 897.

1251d. at 898 (internal references omitted).

12%1d. at 895.

127 Thomas I. Cochranés fMRI a Useful Prognostic Tool in Early VegetatiState? JOURNAL WATCH
NEUROLOGY, May 15, 2007.

128 Id
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changes the fact however that most people wouldartt to be kept alive artificially in a
MCS either and going from a [persistent] VS to a@3/is no real improvement in the
big scheme of things:*°

E. Practical, Legal, and Ethical Limitations

Throughout this part, | have briefly introducedeavfhurdles posed by fMRI
research involving individuals with DOC, includitftgir inability to consent to their own
research participation and their inability to fellanstructions to hold still in an MRI
scanner. | would like to expand on these hurdtesiatroduce a few additional practical,
ethical, legal, and social obstacles to neuroingg@search involving individuals with
DOC. These obstacles include, but certainly atelimoted to, the cost of and lack of
funding for neuroimaging studies, the absence fefdaral law and a patchwork of state
laws governing surrogate consent for individualshwbOC, and the communication
barriers between and among scientists, reporteydrs, ethicists, and other
stakeholders.

Neuroimaging research involving individuals with DQs costly. Imagine a
research project that involves only healthy volerdewho transport themselves to a
research laboratory or other test site, unaccoregalny healthcare personnel, to take a
written psychological test. The healthy volunteesslk, drive, or use public
transportation to transport themselves to theditsf read and complete the written test
under the supervision of the scientists, their wtadordinators, graduate students, or
other test proctors; and then transport themseiaese. Not all, but certainly some,
research protocols are this easy to coordinateaemdelatively inexpensive. But when a
research project involves a patient with DOC, sashewhom may be residents of
rehabilitation hospitals or other long-term careilfées, the scientists must arrange and
pay for the safe transport of the patient from f&lity to the laboratory, which may
include an ambulance, and must provide any medigpport needed by the patient,
which may include monitoring by an intensive cahggician during the study?®

Neuroimaging research involving patients with DOGoacan be time
consuming and generate a fair amount of unusaltée des mentioned in fMRI Study 3,
many patients in VS and MCS have reflexive and otroled body movements that
increase with the noise of the magnet that liehiwithe MRI machiné® Because
accurate MRI results require patients to lie shilling the scanning procedure, scientists
may place special noise-reduction headphones ard-fh@ation devices on their
subjects** Even with these devices, some subjects still mbe& heads too much. In
fMRI Study 3, for example, the scientists initiayprolled seven patients in VS and five
patients in MCS, although they were subsequentigefd to exclude data relating to one
patient in MCS who moved her head too much in syordhkation with the auditory

129 Drew RosiellefMRI & the PVS; Opioids and Respiratory Depressiex.Li MED: A HOSPICE AND
PALLIATIVE MEDICINE BLOG, available athttp://www.pallimed.org/2007/04/fmri-pvs-opioidssg@ratory-
depression.htm(last visited July 9, 2007).

130 Steinbergsupranote 12, at 1009.

131 Dj et al.,supranote 10, at 897.

132 Id
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stimuli while she was in the scanrét. The data had to be thrown away because it was
impossible for the scientists to separate the heasponses that were due to the stimuli
(the audio recording of the patient's own name spoky a familial voice) versus the
movement of the patient's hedf. Other scientists conducting neuroimaging studies
have experienced a failure rate of up to two ougwsry three patients in MCS who are
scanned®

Traditional government funding usually does notazoall or even some of these
costs of neuroimaging research in consciously de@d populations. In the United
States, the National Institutes of Health (NIH) tHational Science Foundation (NSF),
and other federal agencies do not grant signifidands for the study of DO&E?®
Knowing this, some American scientists request sumot from the NIH or NSF but from
disability-based agencies, such as the U.S. Depattof Education’s National Institute
on Disability and Rehabilitation Research, whicls ls@parate funding for traumatic-
brain-injury research’’ European scientists also report difficulty obiminfunding for
their consciousness studies, especially in compariso their investigations of
Parkinson’s disease and other, more traditiongjederative neurological conditiofs.

Legal and ethical concerns, typically raised by $R&harged with approving
research protocols, scientific journals decidingethler to publish study results, and
government funding agencies, further limit the agtdand publication of consciousness
investigations®® In particular, IRBs, scientific journals, and €ling agencies are
concerned (1) that neuroimaging studies do nottlyrdenefit research subjects, which
may cause the risk-to-benefits balancing'{8sb balance in favor of no research; (2) that
some functional neuroimaging studies pose more thaminimal risk of injury to
subjects:** and (3) about the inability of patients with DOE ¢onsent to their own
research participation, which implicates ethical égal principles relating to voluntary
and informed consent? Although fMRI generally is considered minimalkjisother
functional neuroimaging technologies, including ipogs emission tomography (PET),

13314, at 897-98.

%1d. at 896.

13% Steinbergsupranote 12, at 1009.

136 Id.

137 |d

138 Id.

139 |d

14045 C.F.R. § 46.111(a)(2) (2007) (requiring humaljects research projects to meet certain criteria,
including the criterion that “[r]lisks to subjecteaeasonable in relation to anticipated benédfiamy, to
subjects, and the importance of the knowledgerttegt reasonably be expected to result”).

141 Steinbergsupranote 12, at 1009.

14245 C.F.R. § 46.111(a)(4) (2007) (requiring humalbjects research projects to meet certain criteria,
including the criterion that “[ijnformed consentllWie sought from each prospective subject or the
subject’s legally authorized representative, inoadance with, and to the extent required by 8§ 46.7)1
id. 8 46.116 (“Except as provided elsewhere in thigcpono investigator may involve a human beingas
subject in research covered by this policy unlbssnvestigator has obtained the legally effeciifermed
consent of the subject or the subject’s legallyartized representative.”See generallfRichard Smith,
Should the BMJ Reject All Studies that Do Not Ildelinformed Consent314 BRiTiISHMED. J. 1059,
1059 (1997) (illustrating the role ethical conceptey in publication decisions made by scientifiannals).
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do require the injection of radioactive tracers tir@ considered riskief*

“Whether or not these arguments are raised depemdke institution, locality
and country in which a particular study is beingaleated.** Some scientists
experience few ethical and legal obstacles in thedact of their research, while other
scientists encounter them frequently. An IRB répdly tried to stop the research of
Columbia neurologist Joy Hirsch, one of the author§MRI Study 1, two different
times!*® In one of these cases, the IRB reportedly toldthat she could not obtain
surrogate (or proxy) consent to the research peation of an individual in VS or
MCS.® Dr. Hirsch was able to continue her researchroyipg that her subjects were
residents of states that permit proxy conséhtBut her defense highlights a related
issue, which is that federal law does not spedificdress consent to research on behalf
of adults with decisional impairment® and state law in this area varies, if it exists at
all.’*® The lack of federal guidance and the patchworktafe law can make it difficult
for scientists and their IRBs to agree on an apple regulatory framework, especially
when the research may be conducted in a laborbdoayed in one state (e.g., New York)
but will draw patients who are residents of neiginop states (e.g., the Tri-State Area)
and beyond.

Although IRBs, scientific journals, and funding ages may attempt to limit
the conduct, publication, and funding of neuroimaggstudies involving patients with
DOC, other religious and political organizations¢luding organizations that oppose
abortion and stem-cell research, support reseatchDOC>*® The Vatican reportedly
extended an invitation to Belgian neurologist Stelzaureys, one of the authors of fMRI
Studies 2 and 3, because the Vatican liked his REs€arch findings showing brain
activations in patients in VS who received elecsfiocks:>* Not Dead Yet, a disability
advocacy group that opposes the withholding antddségtwal of life-sustaining treatment
from patients in VS and MCS, also supports researtth DOC, especially when the
study results show more clearly that these pati@rsiot dead yét? Indeed, a research
analyst at Not Dead Yet hopes that continued consaoess research will show that
patients in VS and MCS “clearly have significantgoiive activity going on” even
though society may be “writ[ing] them off.”

To further confuse matters, scientists have spgkaaticly about their research
findings and their desire to conduct additionaksesh, and these statements have led to

143 Steinbergsupranote 12, at 1009.

144
Id.
1454

146 Id

147 |d

148 Sedinfra Part 111(D).

149 5ednfra Part I1I(E).

150 Steinbergsupranote 12, at 1009.

1511d. (referring to Steven Laureys et alortical Processing of Noxious Somatosensory Stiimtihe
Persistent Vegetative State? NEUROIMAGE 732, 732 (2002) (measuring changes in regionalbcat
blood flow during high-intensity electrical stimtilzn of the median nerve compared with rest ireéft
nonsedated patients and in fifteen healthy controls

152 Steinbergsupranote 12, at 1009.
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misunderstandings by some of the nonscientistsret and hear the statemefts The
scientists’ statements to the media are excitednapeful and, well, scientifit’* After

all, these individuals spend their lives studyimgl desting questions at the cutting edges
of their fields. But someone must translate therdists’ complex research findings into
copy that will be read by the general pubfit. Some journalists do not have clinical or
scientific backgrounds and are not necessarilypgmpd to summarize complex research
studies for laypersor8® Journalism, which is designed to sell, and theoréng of
scientific findings in peer-reviewed journals, whics supposed to be objective and
dispassionate, also may not be the best of partriehg problem, sometimes called the
problem of “science in public,” can result in joalistic distortion:>” The problem
becomes confounded when lawyers and ethicists, wép become aware of scientific
developments first through the media, make relbtig®nservative legal and ethical
pronouncements based on statements made in meubatsreor questions posed by
reporters. In response, scientists attempt toxpéa@ their research findings back to the
lawyers, ethicists, and media, all the while tryimaj to engage in therapeutic nihilif,
on one hand, or “engender[] expectations for thempeently unconscious,” on the

other®®

15335eee.g, JANE GREGORY& STEVEN MILLER, SCIENCE INPUBLIC: COMMUNICATION, CULTURE, AND
CREDIBILITY 1(1998)(“In the last decade or so, scientists have beéwnetled a new commandment from
on high:thou shalt communicat®.

1%4Seee.g, note 11supra

155 SeeGREGORY& MILLER, supranote 153, at 110.

%%|d. at 108, 116.

157 Fins,supranote 3, at 22-24. For example, a published rebestudy titled “fMRI Reveals Large Scale
Activation in Minimally Conscious Patients” (Schif al.,supranote 8), which concludes just what its title
suggests, was featured in thew York Timeander the headline “Signs of Awareness Seen imBra
Injured Patients.” Caregupranote 12. The fact that a magnetic resonance imgagganner identified
significant localized changes in blood oxygenatiopatients in MCS who were presented with certain
auditory stimuli, which is a very important scidiatifinding, does not necessarily mean that theg&pts
were “aware” in the lay sense of the word. Theskviduals were not watching TV or using their cell
phones. But we can understand, perhaps, howist@riion occurred. For a science story to be
meaningful and relevant to the public, the storystfall within the scope of what the public norrgall
thinks about. ®EGORY& MILLER, supranote 153, at 110. Although the general publichigpt think
about localized changes in blood oxygenation tlatipin the brain as a result of passive auditory
stimulation {d. at 110-11 (noting that “[s]cience . . . often dealth areas in which people do not engage
as a matter of course . . . ")), the public doedeustand what it means to be awake and awaregsttite

the lay sense. Benedict Carey, who wrote thelarfiac theTimes probably selected the woadvareness
for his headline to make the article coverage nmeeaningful and relevant to the average person.
Academics have been studying these and other pnshdé “science in public” for quite some timkl. at
IX-X.

158 SeeTovino & Winslade supranote 41, at 30 n.172 (definitigerapeutic nihilismas the failure to
recognize the possible benefits of treatment).

159 Fins,supranote 3, at 24. It goes without saying that tmgjleage barriers among scientists, reporters,
lawyers, ethicists, and the general public aramsdgnificant. Each of us is trained in differeasearch
methodologies and in the use of different profassitanguages that can be misleading to persons
unfamiliar with our professional cultureSeeGREGORY& MILLER, supranote 153, at 115-16 (contrasting
the objective and dispassionate scientific languesgel in formal scientific publications with news
language, which is “immediate, positive, and ac¢timeting that “news reports often emphasize the
potential applications and outcomes of scientifisults, rather than the process by which they were
developed. Emphasizing applications again malkegformation seem more certain . . . ."”).
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To begin to evaluate the seemingly opposing viemgsoof the scientists who
conduct neuroimaging research and the lawyers;isthi and others who may be critical
of the research, | provide in Part Il an abbrewdatastory of research involving
individuals with decisional impairments. Partdy$ the foundation for Part Ill, in which
| examine the ethical and legal appropriatenessddftional neuroimaging research into
disorders of consciousness.

1. AN ABBREVIATED HISTORY OF RESEARCH INVOLVING INDIVIDUALS WITH
DECISIONAL |MPAIRMENTS

The ancient and modern history of human subjecteareh, its ethical
implications, and its regulation in the United 8tatind abroad have been thoroughly
researched and documented elsewf&€rén this part, | provide an abbreviated history of
medical experimentation involving individuals witlpsychiatric conditions and
developmental disabilities as well as the develagnoé relevant Americdfi* legal and
ethical human-subjects protections. | review regeatudies involving individuals with
psychiatric conditions and developmental disaksitior three interrelated reasons. First,
a long and well-documented history of experimeatatnvolving individuals with DOC
does not exist. Second, analogies among the thogmilations (individuals with
psychiatric conditions, developmental disabilitiaed DOC) have, although not without
controversy, been made because individuals in haltet groups may have reduced,
limited, or no capacity to make decisions to piptite in researct? Third, the
development of ethical and legal principles gouegniresearch participation by
individuals with decisional impairments was atteatptafter it was discovered that
scientists recruited individuals with psychiatranditions and developmental disabilities
into risky experiments, many of which were unreddi® their conditions.

A. Ancient and Modern Research Trends

If “experimentation in man for scientific purposés as old as recorded

159 Eor reviews of the modern history of human-sulsieesearch and the development of human-subjects
protections, see, for exampMARGARET L. EATON & DONALD KENNEDY, INNOVATION IN MEDICAL
TECHNOLOGY: ETHICAL |SSUES ANDCHALLENGES 37-46 (2007); RINIE FRIEDMAN ROSS CHILDREN IN
MEDICAL RESEARCH ACCESSVERSUSPROTECTION 12-43 (2006); ONATHAN MORENQ, IS THERE AN
ETHICIST IN THEHOUSE? 109-52 (2005); &RL H. COLEMAN ET AL., THE ETHICS AND REGULATION OF
RESEARCH WITHHUMAN SUBJECTS3-244 (2005); @NTHIA MCGUIRE DUNN & GARY L. CHADWICK,
PROTECTINGV OLUNTEERS INRESEARCH A MANUAL FOR INVESTIGATIVE SITES 13-43 (3rd ed. 2004)
(same); HAROLD Y. VANDERPOOL, THE ETHICS OFRESEARCHINVOLVING HUMAN SUBJECTS FACING THE
21STCENTURY 1-144 (1996); GORGEJ.ANNAS & MICHAEL A. GRODIN, THE NAZI DOCTORS AND THE
NUREMBERGCODE: HUMAN RIGHTS INHUMAN EXPERIMENTATION 1-275 (2002); RTH R. FADEN & TOM

L. BEAUCHAMP, A HISTORY AND THEORY OFINFORMEDCONSENT 151-232 (1986).

161 Seesupranote 26.

52 1n Part 111, | examine the differences betweerlyeventieth-century experimentation involving
individuals with psychiatric conditions and deveaimgntal disabilities and recent neuroimaging
investigations into DOC. | argue that the ethm@icerns arising from the former studies are nesemt to
a significant degree in the latte€f. Joseph J. Fingonstructing an Ethical Stereotaxy for Severe Brain
Injury: Balancing Risks, Benefits and Acceb$NATURE REV. NEUROSCIENCE323, 325 (2003) (noting the
salient differences between older psychosurgergmxgnts and current neuromodulation investigajions
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history,”® then experimentation in captive and vulnerable nmriuding criminals and

individuals with mental disorders, is almost as. olckiminals were considered fair game
for medical experiments by ancient Persian Kinlgs,Rtolemies in Egypt, and Fallopius
in Pisa during the Renaissance, in part becausthedf captivity, which eased the
administrative burden associated with their reomaitt’®® Individuals with mental
disorders also were used in ancient experimentbaps because they were considered
expendable. A Persian prince at the time of Avigetold new physicians, “[I]f you wish
to gain experience and a reputation you must exyaari freely, but you had better not
choose people of high rank or political importarioe your subjects**® Perhaps this
philosophy opened the door for twentieth-centuriersicsts to enroll individuals with
psychiatric conditions and developmental disak#itin medical experiment&®

An early twentieth-century example is British rasbar William Fletcher’s
beriberi experiment. In the early 1900s, berilf@arnervous disorder caused by thiamine
deficiency) was particularly problematic, and sti&s were actively studying methods
of prevention®’ To that end, in 1905, Fletcher identified a ocamtpopulation of
research subjects among the patients of a lunsylam in Kuala Lumpur, Malaysia, and
assigned each patient a numb&r. The odd-numbered patients were given the regular
hospital diet®® The even-numbered patients were given rice cwigd Vitamin B!"
Forty-three of the 120 patients assigned to thelaedhospital diet developed beriberi,
eighteen of whom later diéd" Only two of the patients assigned to the curee ri
developed beriberi, neither of whom di€d. Little attention was given to Fletcher's
decision to use a confined population of individualith psychiatric conditions to
conduct his experiment.

The practice of enrolling vulnerable individuals medical experiments
continued throughout the early twentieth centutyg. about 1915, Austrian researchers
injected tuberculosis bacilli and alcohol into widuals with mental disordef€® In
1917, Austrian physician Julius Wagner-Jaureggutaied patients, diagnosed as insane
by virtue of neurosyphilis, with malaria parasitesr-experiment that proved successful
and earned him the Nobel Prize in Medicine or Rilggy in 1927:’* The use of
patients with mental disorders as research subgagarently was not uncommon in the
early 19008"°

163 HENRY K. BEECHER RESEARCH AND THEINDIVIDUAL : HUMAN STUDIES X (1970).

154 Henry K. BeechefExperimentation in Manl69 JM. ED. ASsSN 461 (1959); RECHER supranote 163,
at 5.

165 BEECHER supranote 163, at 5.

173 MoRENQ, supranote 160, at 155.
1d. at 156.
175 Id
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Experimentation involving patients with mental diders continued throughout
the 1930s, 1940s, 1950s and 1960s. During the nSet@orld War, the federal
Committee on Medical Research of the White HouS¥fice of Scientific Research and
Development approved the use of Mississippi ins8W@dm patients in research
protocols designed to investigate influedZa. In 1949, Portuguese psychiatrist and
neurosurgeon Egas Moniz won the Nobel Prize forldugotomy experiments, during
which he removed the frontal lobe of very anxiond aggressive patients with mental
disorders to test whether surgery would lessen tireiiety and frustratioh.” Although
Moniz used vulnerable research subjects in his raxeats, his aim was to ease the
symptoms that made them vulnerable in the firstcgld”® In some cases, he
succeeded’®

Not all twentieth-century research projects invotyvivulnerable populations
were designed to improve the subjects’ psychiabic developmental conditions.
Although the modern history of human subjects neteaontains dozens of examples of
medical experiments that harmed vulnerable patiehtwill review two particular
experiments that | believe illustrate, to varyingeats, some of the concerns raised by
IRBs, scientific journals, and funding agencieshwitspect to neuroimaging research of
DOC. These experiments include the U.S. Army’'swileeal warfare research, conducted
in the early 1950%° and the hepatitis experiments conducted at Willowk Hospital
from the late 1950s to the early 19785.The relevant legal and ethical concerns include,
but certainly are not limited to, the (un)reasoeabks of the research risks in relation to
the expected benefits, scientists’ use of captwénerable populations for medical
experimentation, and the lack of first-person infed consent (or continued consent) to
research participation.

B. Harold Blauer and the Army’s Chemical Warfare Reseach

In the mid-1900s, the U.S. Army became interesteithé use of hallucinogenic
compounds as potential chemical warfare agentsirab@51, the Army Chemical Center
proposed to study the effect of psychochemical &gen various confined populations,
including patients at the New York State Psychialmstitute (“Psychiatric Institute™
According to the Army Chemical Center’s researabppsal, “new technical data will be
derived . . . which will provide a firmer basis fibve utilization of psychochemical agents
both for offensive use as sabotage weapons angréection against them® That
same year, the Army Chemical Corps (“Army”) and Bsgchiatric Institute entered into
two contracts for the psychological and psychiaimniestigation of potential chemical

17 DAVID J.ROTHMAN, STRANGERS AT THEBEDSIDE A HISTORY OFHOW LAW AND BIOETHICS
TRANSFORMEDMEDICAL DECISIONMAKING 87 (1991).

7 MoRENQ, supranote 160, at 157.
178 Id.

179 Id

180 geeinfra Part 11.B.

181 geeinfra Part I1.C.

182 Barrett v. United States, 660 F. Supp. 1291, 30B.N.Y. 1987).
1831d. (ellipsis in original).
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warfare agent®* Pursuant to the contracts, the Army would givercital derivates of
mescaline, a hallucinogenic alkaloid of the pheylathine class, to the Psychiatric
Institute. The Psychiatric Institute would, innuinject the derivatives into a group of
patients and report the findings back to the Arvgre three month¥®

Around the same time, forty-two-year-old Harold tdg a tennis professional
and former ranked tennis play&f, voluntarily admitted himself to the Psychiatric
Institute for treatment for his severe depresswhich was later diagnosed as pseudo-
neurotic schizophreni&! Under the care of Dr. George Schnack, one oftteeapists at
the Psychiatric Institute, Blauer's condition stéaénproved!® A few weeks before
Blauer was set to be released, the Psychiatridutestscheduled him to receive a series
of mescaline injections pursuant to its researcttract with the Army®*® The mescaline
injections for which Blauer was scheduled were detefy unrelated to his psychiatric
condition!®® The injections were not intended to serve a diaio or therapeutic
purpose; instead, their sole purpose was to h@pAtimy gather data about the use of
mescaline derivatives as potential chemical wartagents.”* According to a judicial
opinion published almost thirty-five years followirthe experiment, Blauer reportedly
was aware that the drugs he would be given werererpntal in the sense that they did
not come from a pharmacy; however, he was unawatetheir purpose was not to help
him but, instead, to help develop chemical wartegents-*?> Blauer reportedly was not
asked to give written informed consent to his owsearch participation, although he
gave oral consent, at least initialfy.

Blauer received one injection per week for five igeeen December 1952 and
January 1953 According to study records made immediately prior his first
injection, Blauer was “very apprehensive” aboutirigk part in the study, and
“considerable persuasion [was] required” to make htcept the first injectiol” The
chemical reportedly caused a feeling of pressuilanier's head and a slight tremor in
his right leg:*® The study records made prior to the second iojedndicate that Blauer
again was “apprehensive,” although this time theas little or no physical reaction to
the chemical®” Prior to his third injection, the nurses obserteat Blauer was more
disturbed about his continued participation in thsearch® Blauer reportedly asked
one of the nurses if she would call the physiciansharge of the study and tell them that
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18619, at 1317.

1871d. at 1298.
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19014 at 1298-99.
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he had a cold, because the doctors would not kel@lauer if he told thert®
Notwithstanding this request, Blauer received hisdtinjection, which caused him to
shake all ovef® Prior to his fourth injection, Blauer stated tia did not want to
receive any more injectiodS' In response, Blauer was told that if he did rmitimue
his research participation, he would have to lelneePsychiatric Institute and return to
Bellevue or Roosevelt Hospital, where he had bebnitted and unhappy prior to his
admission to the Psychiatric Instit#f&. Blauer reportedly did not pursue his complaints
any further?®® The fourth injection caused Blauer to suffer alet reaction, including
body tremors and repeated sitting up and floppixkitlown?®*

For his fifth injection, Blauer was to receive 4%ligrams, or sixteen times the
amount, of the derivative he had received in hist finjection®®> Before this injection,
Blauer again complained to his therapist and thesesu about the injectioR®
Notwithstanding, Blauer received the injection stme between 9:53 and 9:57 a.m. on
January 8, 1953, after which he became restlessstarted sweating profusely and
flailing his arms’®” Then, his body stiffened, his teeth clenched, lemtlegan frothing at
the mouth?®® Finally, he fell into a deep com& Harold Blauer was pronounced dead
at 12:15 p.nf*° Shortly thereafter, the Psychiatric Instituteoimfied the New York City
Medical Examiner of Blauer's death, stating inwtstten report that Blauer’s injections
were for diagnostic purposes, not research:

The patient received an intravenous injection afescaline derivative at
9:53 a.m. on January 8, 1953 for diagnostic purpodde had received
this drug previously with no untoward reaction. félv minutes after the
injection the patient became unconscious, showenhia rigidity of neck

and arms and legs, became cyanotic, pulse becamadihand blood
pressure dropped to 110/40. He was given intravernglucose and
coramine and nasal oxygen and he showed a markgewement. He
started to speak and appeared to be on the wagctivery. Then he
suddenly became pulseless, blood pressure droppsgiration ceased
and he expired. He was pronounced dead at 12 5"p.

Although the experiment was conducted in late 183@ early 1953, it was not
until 1975 that it was publicly disclosed that #eny had supplied the chemicals Blauer
received and that the injections were part of gmedrent to develop chemical warfare
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20214, at 1299-1300.
2031d. at 1300.
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agents*? In the meantime, Blauer's survivors, on behalhisf estate, brought several
actions against the State of New York and the Haymah Institute, resulting in several
judicial opinions that contain significant detadaut the experiment, including copies of
study records documenting Blauer’s reactions tdiedl injections?*®> As explained by
federal District Court Judge Constance Baker Motfew judicial opinion authored in
1987, the Army and the Psychiatric Institute trddéauer like a guinea pig:

The case arises from the death of Harold Blausreatal patient who died
in 1953 as a guinea pig in an experiment to tential chemical warfare
agents for the United States Army. Rather thanitisnrole in Blauer's
death, the Government covered up its involvemernhénaffair, thus this
opinion is issued today rather than in the earl0l® when the death
occurred?™

The judge’s reference to guinea pigs was, perhapsallusion to Englishman M. H.
Pappworth’s boolHuman Guinea Pigswvhich exposed numerous experiments in which
vulnerable human subjects, including individualshwnental disabilities who could not
consent to their own research participation, wereleed in nontherapeutic research.

| selected the Blauer case for review becausdustibtes several legal and
ethical concerns relating to the reasonablenesesafarch risks in relation to expected
benefits, the use of captive, vulnerable populatifom medical experimentation, and the
lack of informed consent (or continued consentydsearch participation. First, the
Blauer case contains obvious issues relating ta¢hsonableness of the risks posed to
Blauer and the other subjects by the mescalinetiojes in relationship to the anticipated
benefits. According to the Army’s own research pmsal, the anticipated benefits
included “new technical data . . . [that] will pide a firmer basis for the utilization of
psychochemical agents both for offensive use astage weapons and for protection
against them?'® The anticipated benefits did not include theraipebenefits to Blauer
or to the other research subjetts.The question thus becomes whether the risks posed
by the chemicals were reasonable in relationshight importance of the expected
chemical warfare data. In hindsight, the questiertainly would be answered in the
negative. The death of a subject certainly outheigny potential benefit to be derived
from new chemical warfare knowledge. The quesi®rsupposed to be answered
prospectively, however. Although the scientist®bably did not know, at least
definitely, that Blauer or another subject would,dhey were aware, as a result of prior
toxicity testing involving mice, that death (at $¢d0 mice) was a possibiliy® They
also knew (or at least one court found that thegwRlnthat the scientists had not yet
conducted additional toxicity testing sufficient tetermine the chemical’s safety in

21214, at 1294.

213 |d

214 Id.

215 EADEN & BEAUCHAMP, supranote 160, at 159.

218 Barrett, 660 F. Supp. at 1295.

271d. at 1299 (“[N]o diagnostic or therapeutic purpémeBlauer, himself, was ever intended from the
injections.”).

#81d. at 1315.
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humans’® Many believe that the risks posed to Blauer amdhe other research
subjects, even viewed prospectively, were not mase in relationship to the
knowledge that was expected to result.

With respect to concerns relating to captivity antherability, it is important to
note that Blauer was an inpatient at a psychi&tgpital. Although he was a voluntary
patient, which means he technically could have te& Psychiatric Institute against
medical advice at any time, he appears to haveadantstay and receive treatment until
his condition resolved to the point where he coaklime normal daily activities at work
and home. This is supported by evidence that Blawes unhappy and had left two
previous psychiatric facilities, Bellevue and Roase Hospital, and that Blauer was
staying and making substantial progress at the Hestyc Institute and had agreed,
together with his therapist, to a release datevarfeeks later, in early 195%°

Note, however, that when Blauer stated prior tofbisth injection that he no
longer wanted to receive the injections, he wad tblat if he did not continue the
injections, he would be forced to leave the Psydkidnstitute and return to Bellevue or
Roosevelt Hospitdl** This statement supports Blauer’s constructiveticiyp  Stated
another way, although Blauer technically could hkfethe Psychiatric Institute at any
time, it used Blauer’s desire to receive furtheatment to coerce him into participating
in its research project. We also might say thauBt’s attempt to withdraw from
research participation involved a penalty, whichulddbe the loss of access to continued
treatment at the Psychiatric Institute. As willdegiewed in Part 11(D), federal law now
requires scientists to allow research subjectsitbdnaw their research participation at
any timgzzgvithout any penalties or the loss of aegdiits to which they may be otherwise
entitled:

In addition to concerns relating to captive, vuliide populations, the Blauer
case raises potential competency issues and senfwsned consent issues. Some
patients with severe mental illness, such as umtleachizophrenia, may not be
competent to consent to their own research padticip because they may not be able to
understand and appreciate the nature and consexpuen@ decision to participate in
researcf?® Clinicians must make an individualized deternmimratregarding whether a
particular patient does or does not have decisiakimg capacity?* In Blauer's case, he
did have an initial diagnosis of severe depresainfor pseudo-neurotic schizophrenia,

219 |d

22014, at 1298.

22114, at 1299-1300.

22245 C.F.R. § 46.116(a)(8) (2007) (Federal Commole Rrpvision requiring potential research subjects
to be informed that “[their] participation is voliamy, refusal to participate will involve no penatir loss
of benefits to which the subject is otherwise &ditand the subject may discontinue participatibany
time without penalty or loss of benefits to whitle tsubject is otherwise entitled.”).

2235eee.g, Paul S. Appelbauniecisional Capacity of Patients with SchizophrewiaConsent to
Research: Taking StocR2 SSHIZOPHRENIABULLETIN 22, 22 (2006) (explaining that patients with
schizophrenia tend to have lower scores on meas@idesisional capacity compared to individuals
without schizophrenia, but noting that performaisckighly variable and must be analyzed on an
individual basis).

224 |d
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however, he was scheduled to be released withewanweeks “without any disability,”
and it was expected that he would return to teacteénnis and parenting his childrén.
Even by today’s standards, Blauer probably wouldcbasidered competent to give
consent to his own research patrticipation becaeshald the ability to understand and
appreciate the nature and consequences of his @seanch participation and to reach an
informed decision regarding the matt&t.Blauer was not, however, informed of the true
nature of the experiment to which he was askedbtsent?’ Remember, Blauer was
unaware that his injections were being administéodakelp the Army’s chemical warfare
efforts and that the injections were not for hisndvenefit?® Blauer thus was competent
to give his consent, but any consent that he did gias not informed and would not be
considered valid by today’s standafd.

C. Hepatitis Experimentation at Willowbrook Hospital

The Army’s chemical warfare research project celyaiwas not the last
experiment that involved patients with mental dilews. In 1967, British physician H.
M. Pappworth wrote about a number of questionabkearch studies, including one
experiment that investigated blood flow in the hsaof over one hundred elderly patients
with dementig€®® During this experiment, scientists inserted lomeedles into each
patient’s jugular veins and femoral artery while tpatient inhaled radioactive g&3'
The publication of these and other study resultprastigious science journals such as
British Medical Journal and Journal of Clinical Investigationsuggests both the
commonality and the acceptance of experiments wivglpatients with mental disorders
in the mid-1900$%*

Even these experiments, however, are said to paleomparison with the
guestionable research activities that occurred bt Willowbrook State School
(Willowbrook) on Staten Island in New York in thédvl960s?** During this study, Dr.
Saul Krugman and a group of infectious-disease iplays from New York University
decided to use students at Willowbrook to study rlagural history of hepatitis and

225 Barrett, 660 F. Supp. at 1317 (“If he had not dreglwould have been released soon from the
Psychiatric Institute, without any disability thabuld have prevented him from working.”).

2281d. at 1299 (“Blauer was competent to give consettiéoexperiment.”).Competencesometimes
referred to aslecision-making capacitynay be defined as the ability to understand qmpdexiate the
nature and consequences of a decision regardingahéeatment or research participation and thktyab
to reach an informed decision in the matt8ege.g, TEX. HEALTH & SAFETY CODE ANN.8 313.002(3)
(2007) (defining competence in the treatment cdhtex

227 Barrett, 660 F. Supp. at 1299.

22814, at 1299.

2%g5eee.g, 45 C.F.R. § 46.116(a)(3) (2007) (requiring imfed consent documentation to describe to the
potential subject “any benefits to the subjectooothers which may reasonably be expected from the
research.”). For Blauer’'s consent to be infornidduer would have had to be told that he personally
would not benefit from the research, that any biemefould go directly to the Army Chemical Corpada
that the corps’ goal was to gain knowledge regartlire effects of mescaline derivatives in suppbtheir
chemical warfare efforts.

239 MoRENQ, supranote 160, at 136-37.

211d. at 137.

232 |d

331d. at 139.
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develop possible treatmerffs. The students at Willowbrook had severe mental
retardatior>> a condition we would now call severe intellectual developmental
disability?*® and reportedly, many of the students acquired titeptollowing admission

due to repeated exposure to each others’ bodysfftiid

During his study, Krugman intentionally infected iWivbrook students with the
live hepatitis B viru$*® Krugman justified his experiment by what he reddrto as the
inevitableness of hepatitis in the student bodycdeting to Krugman, most of the
Willowbrook students acquired hepatitis within thest six to twelve months of their
admissiof®), the reported mildness of the disease symptomikisnparticular school-
aged population, and his belief that the studemtsearch participation actually benefited
them because mild hepatitis infection providesgxton against future, and more severe,
hepatitis infectioné?® Krugman reportedly obtained approval to proceét Wis study
from two New York State agencies: the Armed Forgpsglemiological Board and the
human-experimentation committees of the New Yorkversity School of Medicine and
the Willowbrook Schoof*

The Willowbrook students were incompetent to cohgertheir own research
participation because many were less than eightears old and had severe intellectual
and developmental disabilities, the latter of whislde it impossible for even the older
students to understand and appreciate the natutecamsequences of a decision to
participate in researdf? Krugman thus obtained consent to the studentamreh
participation from their parent8®> In many cases, the consent was coeftedFor
example, some of the children had yet to be adchitte Willowbrook?*® Krugman
encouraged the parents of these children to contentheir children’s research
participation by arranging for more rapid admisstonthe schoof*® Other parents,

whose children already were admitted, were told Wdlowbrook was closing due to

2341d.; RONALD MUNSON, INTERVENTION AND REFLECTION BASIC I SSUES INVIEDICAL ETHICS 240 (1979).
235 SeeMORENQ supranote 160, at 139; MNSON, supranote 234, at 240.
26 g5ee, e.g.Anna Prabhala, Mental RetardatieiNo More—New Name Istellectual and Developmental
Disabilities, AAIDDNEws, Feb. 20, 2007gvailable at
http://www.aamr.org/About_ AAIDD/MR_name_change.hfliasst visited July 26, 2007) (discussing
society’s struggle to find a socially acceptable/whaddressing and referring to individuals with
intellectual disabilities).
27 SeeMORENQ supranote 160, at 13%IUNSON, supranote 234, at 241.
238 SeeMORENQ supranote 160, at 139; MNSON, supranote 234, at 241.
239 5eeMUNSON, supranote 234, at 240.
249 5aul Krugman, Letter to the Editor of Lanaefpublished inNTERVENTION AND REFLECTION: BASIC
ISSUES INMEDICAL ETHICS 281, 281-82 (Ronald Munson ed., 1979) (“As easly1860 we demonstrated
the protective effect of this vaccine during therse of an epidemic. . . . It is well known thatavi
hepatitis in children is milder and more benigmtiize same disease in adults. . . . The statenyedt.b
Goldby accusing us of conducting experiments exablis for the acquisition of knowledge with no béihe
for the children cannot be supported by the treesfd). See alsdVORENQ, supranote 160, at 139;
MUNSON, supranote 234, at 241.
241 MUNSON, supranote 234, at 241-42.
242geee.g, Appelbaumsupranote 223, at 22.
243 SeeMORENQ supranote 160, at 13WIUNSON, supranote 234, at 241.
244 SeeMORENQ supranote 160, at 13%IUNSON, supranote 234, at 241.
ZZ SeeMORENQ supranote 160, at 139.

Id.
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overcrowding; however, a week or two later, the sgrarents were told that there would
be room (and vaccines) in the “hepatitis unit” ¢brldren whose parents consented to the
experiment?’

Like the Army’s chemical warfare research, the Wlbrook study raises
concerns relating to the reasonableness of thanaseisks in relation to the expected
benefits; the use of a captive, vulnerable popaator medical experimentation; and
coerced, third-party consent to research participdf® With respect to the
reasonableness of the risks in relationship toettpected benefits, Krugman argued that
the mild hepatitis infections benefited the studeby protecting them against future,
more severe strains of hepatffd. Others believe that the intentional infection of
students with hepatitis can in no way be classiéiedlirectly therapeutic, or a benefit, to
the students and that it must be classified as@areh harm because hepatitis B causes
lifelong infection, cirrhosis (scarring) of the éiK; liver cancer, liver failure, and de&tfl.
The question thus becomes whether the harms at=borath intentional hepatitis
infection were reasonable in relationship to thewdedge that was expected to result.
Most (other than Krugman) believe that the Willoadk experiment was unreasonable
because it offered no direct benefit to the stuslemtd directly caused the students’
hepatitis infection, even though knowledge regagdhre natural course of hepatitis and
its treatment was expected to, and did in facttés'

With respect to concerns relating to captivity andnerability, the subjects
were institutionalized at a school for individualsth intellectual and developmental
disabilities. Although the students probably coode left the school with their parents’
permission and agreement to care for them, somiheofparents were told that their
children would lose their current admissions ifytlted not volunteer their children for
the study?®? Other parents were told that their children cdagdadmitted to the school if
they volunteered their children for the stufdy. These facts support the children’s
constructive captivity. Stated another way, altfiothe children technically could have
left Willowbrook with their parents’ permission, Bgman used the parents’ desire to
obtain or maintain institutional placement for thehildren to coerce (some say
blackmail) the parents into volunteering their dréh for researcft?

In addition to concerns relating to captive, vuli#e populations, the
Willowbrook case raises very real competency arfdrimed consent issues. Again,

24T M. H. Pappworth, Letter to the Editor of Lanaetpublished inNTERVENTION AND REFLECTION. BASIC
ISSUES INMEDICAL ETHICS 282, 282 (Ronald Munson ed., 1979).

248 MUNSON, supranote 234 at 242.

249 Krugman,supranote 240; MODRENQ, supranote 160 a139; MUNSON, supranote 234 ap41.
®0g5eee.g, Stephen Goldby, Letter to the Editor of Lancepublished inNTERVENTION AND
REFLECTION: BASIC ISSUES INMEDICAL ETHICS, 280, 280 (Ronald Munson ed., 1979).

1id, at 280 (“If Krugman and Giles are keen to contithesr experiments | suggest that they invite the
parents of the children involved to participatevdnder what the response would be.”). Othersheli
that Krugman'’s research significantly furthered Wiexige of the natural course of viral hepatitis @ad
methods of treatment. BAISON, supranote 234, at 242.

2 pappworthsupranote 247, at 282.

%3 MORENQ, supranote 160, at 139.

%4 SeeMUNSON, supranote 234, at 242.
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some patients with mild developmental disabilitisach as attention deficit disorder,
certainly are competent to consent to their owreassh participation. The minor

students at Willowbrook, however, had severe iattllal disabilities that prohibited

them from understanding and appreciating the natmek consequences of their own
research participation. As a result, the scientiditained consent from their parents. |
already have discussed whether this consent wasezbe A second question, equally
important, is whether the consent was informedr éxample, were the parents told that
intentional infection with hepatitis causes lifeipmfection, cirrhosis (scarring) of the

liver, liver cancer, liver failure, and deaff? If not, the parents’ consent would not be
considered valid by today’s standafds.

D. The Development of Federal Protections

The Army’s chemical warfare research and the Willowok study certainly
were not the only questionable experiments invg\patients with psychiatric conditions
and developmental disabilities that led to the ttgwment of human-subjects protections.
Dozens of other studies, including LSD researctdaoted on psychiatric patients in the
1960$°’ (and, more recently, drug-free, or “washout,” &sdin which scientists take
patients who have schizophrenia off their medicetito establish their baseline behavior
prior to administering new medications, resultingiiicide in some casé&s§ called (and
continue to call) attention to the need for, and &nforcement of, ethical and legal
principles governing human subjects research.

The development of ethical and legal protectiorrshi@man subjects has been
thoroughly researched and documented elsewherén this section, | provide a much
abbreviated history of the development of relevamterican ethical and legal human-
subjects protections with a focus on the attemptedelopment of protections for
research subjects with decisional impairments.y@sread this section, pay attention to
the guidance provided by each ethical and legdiaaity regarding balancing research
risks and benefits, especially in emerging disngsi, as well as who, if anyone, can
consent to research participation on behalf of adividual with a decisional
impairment?®°

The first modern code mandating protection of hummaljects was, ironically,
adopted in Germany prior to the Third Reféh. The “Reich Circular of 1931,” which
built on a 1900 directive from the Prussian minister religious, educational, and

2% Goldby,supranote 250, at 280.

¢g5eee.g, 45 C.F.R. § 46.116(a)(2) (2007) (requiring imfed consent documentation to describe to the
potential subject “any reasonably foreseeable iisldiscomforts”).

27 MORENQ, supranote 160, at 154-55.

®835eee.g, Paul S. Appelbauniyrug-Free Research in Schizophrenia: An OverviethefControversy
18 IRB:ETHICS AND HUMAN RESEARCH1-5 (1996) (examining the sudden interest in th&e of
psychiatric research); ®8RENQ supranote 160, at 137 (referencing drug-free schizapreesearch).
#9Seesupranote 160

#0566l ORD CHANCELLOR' S DEPARTMENT, WHO DECIDES? MAKING DECISIONS ONBEHALF OF MENTALLY
INCAPACITATED ADULTS 1 (London: Lord Chancellor's Department, 1997).

%1 EATON & KENNEDY, supranote 160, at 37FFADEN & BEAUCHAMP, supranote 160, at 153-54.
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medical affairs, established fourteen provisions;luding provisions that required
scientists conducting human-subjects researchtablesh a careful research design, to
give to potential subjects appropriate informatayout the research project, to obtain
consent prior to research, and to provide speciateptions for vulnerable subjeéfé.
The Reich Circular required consent, whether fiatty or proxy, to be given “in a clear
and undebatable mannéf® Given its requirement for special protections atsd
reference to proxy consent, the Reich Circular tbMpressly considered that some
research projects might involve vulnerable or inpetent subjects.

The story ofUnited States v. Brandthe “Nazi Doctors’ Trial’§®* and the
resulting Nuremberg Cod8 is, by now, well known. The Nazi Doctors’ Triabe the
first of twelve trials for war crimes that U.S. hatities held in their occupation zone in
Nuremberg, Germany, following World War ° Twenty of the twenty-three
defendants (physicians who were accused of mutdeyre, and other atrocities) had
been involved in human experiments designed toributé to knowledge regarding the
survival of German pilots and soldiéfé. The physicians had recruited human subjects
from the Dachau prison camp and exposed them taiopressures, lack of oxygen, ice-
cold tubs of water, subfreezing temperatures, goinglounds, burns, amputations, and
chemical and biological agerf§. By the end of the Nazi Doctors’ Trial in 1947yer
of the twenty-three defendants were acquitted, reegeeived death sentences, and the
remainder received prison sentences ranging frorgears to life imprisonment?

The chief medical advisor to the Nuremberg jud@gsleo Alexander, wrote a
memorandum to the trial judges, one part of whietluded standards for the ethical
conduct of human subjects reseafth. (In his memorandum, Dr. Alexander had
identified individuals with mental illness as a pégtion that should receive special
protection; however, the judges declined to incoaf®these special protections in their
final opinion®’") The standards that the judges included in thiginion became known
as the Nuremberg Cod& Although the code contains several ethical resménts
relating to yielding fruitful results, basing humaxperimentation on prior animal
experimentation, avoiding all unnecessary physacal mental suffering and injury, and
having no expectation of death or disabling injtifythe code perhaps is most well
known for its first line: “The voluntary consent the human subject is absolutely
essential**  This requirement, which by its terms refers ttee human subject,

262 EATON & KENNEDY, supranote 160, at 37-38.

263 EADEN & BEAUCHAMP, supranote 160, at 154.

%4 SeeANNAS & GRODIN, supranote 160 (devoting themselves to the Nazi Doctoia, the Nuremberg
Code, and the application of Nuremberg Code prlasifo current research projects).
265 The Nuremberg Codeeprinted inVANDERPOOL, supranote 160, at 431-32.

266 DyUNN & CHADWICK, supranote 160, at 14-16.

571d. at 15-16.

2814, at 15.

29d. at 16.

279 MoRENQ, supranote 160, at 163.

271 Id

272 Id

23 The Nuremberg Codeeprinted inVANDERPOOL, supranote 160, at 431-32.
274
Id.
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immediately questions the propriety of researcholving individuals who cannot
consent to their own research participafih.The first line of the code is followed by
some explanatory language:

This means that the person involved should haval legpacity to give

consent, should be so situated as to be able txwiseefree power of

choice, without the intervention of any elementfoifce, fraud, deceit,

duress, over-reaching, or other ulterior form afstoaint or coercion, and
should have sufficient knowledge and comprehenseiotihe elements of
the subject matter involved as to enable him toereak understanding and
enlightened decision. This latter element requitkat before the

acceptance of an affirmative decision by the expenital subject there
should be made known to him the nature, duratiowl, purpose of the
experiment; the methods and means by which it ibeaconducted; all

inconveniences and hazards reasonably to be exbeatel the effects
upon his health or person which may possibly commmfhis participation

in the experimert’®

The meaning of this explanatory language continwed®e debated. Some
commentators believe that the “legal capacity” mefuent prohibits individuals with
decisional impairments and children from takingt paresearch; others believe that the
requirement forbids only individuals with decisibrimpairments and children from
signing the consent foral! Some commentators believe that the “so situatiatise
refers to captive individuals, such as individualrisons and mental institutions, who
may be coerced into consenting to research by meabtheir captivity?’® Moreover,
some commentators believe that the “knowledge amdpcehension” and “enlightened
decision” references prohibit individuals with dgohal impairments from participating
in researc’® Finally, although the Nuremberg Code does nostate, many believe
that the entire first paragraph, which establighesbasic principle of informed consent,
comes into play only following a positive assessnaémesearch benefits and riske.

With respect to balancing research risks and besnetie Nuremberg Code
contains two relevant statements: “The experinsfoiuld be such as to yield fruitful
results for the good of society, unprocurable heomethods or means of study, and not

275 CoLEMAN, supranote 160, at 585 (“A literal application of thiropision would preclude any research
with individuals who lack the mental capacity t@yide informed consent—for example comatose
patients. . ..").
#’® The Nuremberg Codeeprinted inVANDERPOOL, supranote 160, at 431.
27T ADIL E. SHAMOO & FELIX A. KHIN-MAUNG-GYI, ETHICS OF THEUSE OFHUMAN SUBJECTS INRESEARCH
76 (2002). See generallfARL H. COLEMAN ET AL., THE ETHICS AND REGULATION OF RESEARCH WITH
HuUMAN SUBJECTS585 (2005) (explaining that the “legal capacitgtjuirement could be interpreted to
preclude any research with individuals who lackisien-making capacity but that such a policy would
make it difficult to develop treatments for indivials affected with these conditions; further notingt the
amount of research involving adults who lack decisinaking capacity is growing exponentially, thus
suggesting that the scientists who conduct thisareh do not interpret the “legal capacity” reqoiest to
preclude such research).
Zi SHAMOO & KHIN-MAUNG-GYI, supranote 277, at 76.

Id.
280 EADEN & BEAUCHAMP, supranote 160, at 154.
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random and unnecessary in natu&,and “[t|he degree of risk to be taken should never
exceed that determined by the humanitarian impoetasi the problem to be solved by
the experiment?*?> Taken together, these statements suggest thtitarapeutic research
(i.e., research that does not directly or potelytiddenefit individual subjects) is
permissible so long as it contributes to nonrandmmeralizable knowledge and is not
risky. (In contrast, the new Atomic Energy Comnaasin a meeting held the same year
unsuccessfully attempted to impose a requiremepotetial benefit for the subjeétJ

The distinction between therapeutic and nontherapeesearch became even
more important in the 1960s, although the distorctivas relevant only to the
requirement of consent, not the permissibility lné tonduct of the research. In 1964,
during its Eighteenth Assembly in Helsinki, Finlartie World Medical Association
adopted a code (the Declaration of Helsinki) thastimguished therapeutic research,
defined as research combined with patient care) fiontherapeutic research, defined as
“purely scientific research that has no therapewtitue or purpose for the specific
subjects studied?® The declaration did not require informed congenttherapeutic
research if consent was not “consistent with pageychology.?®> The declaration did
require consent for nontherapeutic research exed@n mental incapacity made it
impossible to obtain informed consent (in whichecagrmission from the responsible
relative would replace the subject’s consent atid under applicable national laff$.

With the Nuremberg Code and the Declaration of idkidirmly in place, the
U.S. government increased its protective effortshia 1970$% In 1971, the federal
Department of Health, Education, and Welfare (HE&S}ablished guidelines for the
protection of federally funded human research sibjeéncluding a requirement for prior
IRB approval of research protocéf8. Among other things, IRBs now had the
responsibility of balancing the risks posed to saty§ by particular research protocols
against the combination of the benefits to the exttbj and the importance of the

zz; The Nuremberg Codeeprinted inVANDERPOOL, supranote 160, at 431.

Id.
283 SeeMORENQ supranote 160, at 116The question of whether direct or potential reseaubject
benefit is required, as well as the meaning of qerefit, will become important when | discuss artP
I11(A) the knowledge and benefits that may restoinfi neuroimaging research into disorders of
consciousness.
24 \World Medical Assembly, Declaration of Helsinki, VANDERPOOL, supranote 160, at 433-35 (“In the
field of biomedical research, a fundamental distoocmust be recognized between medical research in
which the aim is essentially diagnostic or therajoefor a patient, and medical research, the egdent
object of which is purely scientific and withoutpiging direct diagnostic or therapeutic value te th
person subjected to the researchSge alsd-ADEN & BEAUCHAMP, supranote 160, at 156.
%% \World Medical Assembly, Declaration of Helsinki, VANDERPOOL, supranote 160, at 435See also
FADEN & BEAUCHAMP, supranote 160, at 156.
28 \World Medical Assembly, Declaration of Helsinki, VANDERPOOL, supranote 160, at 435See also
FADEN & BEAUCHAMP, supranote 160, at 156The provision allowing permission from a resporssibl
relative would not apply in countries, such aslmited Kingdom, where the law, with some exceptjons
does not recognize proxy consentEMVCAL RESEARCHCOUNCIL, THE ETHICAL CONDUCT OFRESEARCH
ON THEMENTALLY INCAPACITATED 9 (London: Medical Research Council 1993).
2:; EATON & KENNEDY, supranote 160, at 42.

Id.
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knowledge to be gainéd? Only if the benefits outweighed the risks couie iRB
approve the study and allow subjects to be offeesdarch participatiof?’

In 1974, Congress passed the National Researciwhiath created the National
Commission for the Protection of Human SubjectsBadmedical and Behavioral
Research (the “Commissior®§* The Commission was charged with recommending the
basic ethical principles that should underlie tbaduct of human-subjects research and
developing guidelines to assure that human-subjeetgearch complied with these
principles®? In February 1978, near the end of its tenure, Goenmission issued a
special report (the “Commission Special Report”king recommendations for human-
subjects research involving individuals “institutadized as mentally infirm,” which
included ‘“individuals with mental illness, mentadtardation, emotional disturbances,
psychoses, senility, and other impairments of ail@innature who reside in an
institution.””®® The Commission recommended that research paticip not interfere
with the care of such individuals and that researchects be relevant to the condition of
any subjects who cannot consent to their own rebeaarticipatiorf>* Although HEW
proposed regulations based on the recommendatsrisrgh in the Commission Special
Report in November 1978° the agency did not adopt them in final form then o
thereafter in 1981 or 1983, when the President'm@ssion for the Study of Ethical
Problems in Medicine and Biomedical and Behavi&takearch further recommended
their adoptiorf>°

At the very end of its tenure (in late 1978), then@nission completed its by-
now-famous Belmont Report, which established tlwasc ethical principles (respect for
persons, beneficence, and justice) and examinédabglication to requirements relating
to informed consent, the assessment of researkh aisd benefits, and the selection of

289 |d

290 |d

2911d. National Research Act Service Award Act of 197db. L. No. 93-348, §§ 201-20&ydified at42
U.S.C. § 289I-1 (1974).

292 National Research Act, §§ 201-208eeEATON & KENNEDY, supranote 160, at 42 (discussing the
National Research Act).

293 NAT’ L COMMISSION FOR THEPROTECTION OFHUMAN SUBJECTS OFBIOMEDICAL AND BEHAVIORAL
RESEARCH RESEARCHINVOLVING THOSEINSTITUTIONALIZED ASMENTALLY INFIRM xvii (defining
“institutionalized mentally infirm”) and cover lett from Kenneth J. Ryan to Walter F. Mondale, R&b.
1978 (identifying the Commission’s recommendatipBEW Pub. No. (OS) 78-0006 (1978)blished
at 43 Fed. Reg. 11328 (Mar. 17, 1978) [hereinafterm@ission Special Report]. Although individuals
with DOC are not specifically listed in the defioit of “individuals institutionalized mentally infin,” an
analogy may be made to the psychiatric and devedopamhdisability conditions listed, especially bt
extent individuals with these conditions residaimsing homes and similar institutionSee idat xviii
(listing “nursing homes for the mentally disabladd similar institutions” as qualifying institutish

294 Commission Special Repostpranote 293 (cover letter from Kenneth J. Ryan totérdf. Mondale,
Feb. 2, 1978). More specific recommendationsirejab minimal-risk and more-than-minimal-risk
research are set forth in the body of the CommisSjpecial Reportld. at 1-22. See generall\MIORENQ,
supranote 160, at 164 (discussing the history of then@ission Special Report).

29° proposed Regulations on Research Involving Thestitutionalized as Mentally Disabled, 43 Fed. Reg.
53,950 (Nov. 17, 1978).

26g5eee.g, Robert J. LevineProposed Regulations for Research Involving Thosétiutionalized as
Mentally Infirm: A Consideration of Their Relevarinel 996 18 IRB:ETHICS AND HUMAN RESEARCHL, 1
(1996).
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research subject8’ HEW formally published the Belmont Report in tRederal
Registeron April 18, 1979 With respect to the involvement of individualsttwi
decisional impairments in human-subjects resedhehBelmont Report recognized that
(1) special provisions may need to be made forethedividuals, (2) the principle of
respect for persons requires consent to researtigipation to come from a third party
who is most likely to understand the individualigiation and to act in the individual's
best interest, and (3) the third party should hiéaeeopportunity to observe the research
as it proceeds and withdraw the individual from tlesearch if withdrawal is in the
individual's best interest?®

In 1981, the federal Department of Health and Hur8arvices (HHS), which
was the successor to HEW, and the Food and Drugimstnation (FDA) issued
regulations based on the Belmont RepBtt.Ten years later, more than a dozen federal
agencies adopted the core of the HHS regulatioméchvare now referred to as the
Common Rulé®® Today, the Common Rule is shared by seventeardedepartments
and agenci€f® and regulates U.S. federally funded researcharekeconducted at an
institution that has obligated itself through a tiplé project assurance to comply with
the Common Rule with respect to all of its researahd research conducted in
contemplation of a submission to the FEfA.

As amended over the years, the Common Rule contgasial subparts for
several vulnerable populations, including fetuggegnant women, and human in vitro
fertilization** as well as prisonef¥ and childreri®® The Common Rule also requires
IRBs to ensure vulnerable research groups, inctudimentally disabled persons,”

receive additional safeguards designed to prokeit health and welfar®’ Finally, the

297 NAT’ L COMM’ N FOR THEPROTECTION OFHUMAN SUBJECTS OFBIOMEDICAL AND BEHAVIORAL
RESEARCH THE BELMONT REPORT. ETHICAL PRINCIPLES ANDGUIDELINES FOR THEPROTECTION OF
HUMAN SUBJECTS OFRESEARCH1-20, DHEW Pub. No. (OS) 78-0012 (1978) (heregrafBELMONT
REPORT. See generallfEATON & KENNEDY, supranote 160, at 42 (discussing the history of thenReit
Report).

298 The Belmont Report: Ethical Principles and Guidesi for the Protection of Human Subjects of
Research, 44 Fed. Reg. 23,192,(Apr. 18, 1979).

299 BE| MONT REPORT, supranote 297, at 13.

30045 C.F.R. Part 46 (1981) (HHS regulations); 21.R.Part 50 (1981) (FDA regulations).

301 Division of Research and Graduate Studies, Unityeo$ Nevada at Las Vegas, History of Research
Ethics,http://research.unlv.edu/OPRS/history-ethics. (st visited August 1, 2007).

302 SeeOFFICE FORPROTECTION FROMRESEARCHRISKS, OFFICE OFEXTRAMURAL RESEARCH NATIONAL
INSTITUTES OFHEALTH, PROTECTINGHUMAN RESEARCHSUBJECTS INSTITUTIONAL REVIEW BOARD
GUIDEBOOK 2-1, NIH Pub. No. 93-3470 (1993) (listing sixtedrttee agencies that have adopted the
Common Rule in whole or in part); &RENG, supranote 160, at 165 (discussing the adoption of the
Common Rule by seventeen different federal agej)d®3oN & KENNEDY, supranote 160, at 42 (same).
303 SeeEATON & KENNEDY, supranote 160, at 42-43.

30445 C.F.R. Part 46, Subpart B.

30545 C.F.R. Part 46, Subpart C.

30645 C.F.R. Part 46, Subpart D.

30745 C.F.R. § 46.111(b) (2007) (“When some or alihef subjects are likely to be vulnerable to cagrci
or undue influence, such as children, prisoneegymeint women, mentally disabled persons, or
economically or educationally disadvantaged persaaditional safeguards have been included in the
study to protect the rights and welfare of thedgestis.”). The safeguards could involve consudtatvith
specialists concerning the risks and benefitsmoaedure for these populations or special momigpaf
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Common Rule requires IRBs to consider the inclusibone or more individuals who are
knowledgeable about and experienced in working withviduals who are members of
these vulnerable populations if the IRB regulargviews research involving such
populations’®®

The Common Rule does not, however, contain a dpsaigpart governing
human-subjects research involving adults who haseistbnal impairments due to a
severe psychiatric condition, intellectual or depehental disability, disorder of
consciousness, or other mental or neurologicalrdesd® Why a special subpart was
not included continues to be debated. HEW, throigtsecretary, suggested that the
rules it proposed in 1978 “had produced a ‘laclcafisensus™ and that the core of the
Common Rule “adequately . . . protect[ed]” indivadsi with decisional impairments
Former Commission member Al Jonsen reported condeyn others that the
Commission’s recommendations would stifle reseancito mental conditions
accompanied by decisional impairmetits.Harvard Professor Neil Chayet shared these
concerns and stated that “the legal and medicasppetives on the subject are
fundamentally incompatible—particularly in the arehthe mentally disabled, where
appreciation of the concept of informed consentedl on its way to paralyzing research
and treatment®?

Without a special subpart to guide their effortsestists who design (and IRBs
that review) research projects involving adultshwdiecisional impairments must ensure
that each project complies with the generic ciiteset forth in the core of the Common
Rule3® Among other things, these core criteria requie following: (1) the risks to
subjects to be minimized; (2) the risks to subjdcsbe “reasonable in relation to
anticipated benefits, if any, to subjects, andithportance of the knowledge that may
reasonably be expected to result”; (3) informedseon to be “sought from each
prospective subject or the subject’'s legally auttsat representative”; and (4) “when
some or all of the subjects are likely to be vudlide to coercion or undue influence,”
including individuals with mental disorders, addital safeguards to be included to
protect the rights and welfare of these subj&éts.

The multi-agency adoption of the Common Rule in11881 not end the federal
government’s struggle with how best to protect humesearch subjects. The Clinton
Administration in 1995 formed the National BioethiAdvisory Commission (NBAC)
and charged it with studying important issues inethics, including human-subjects

consent processes to ensure voluntariness. dt ismown how frequently IRBs implement these ariteot
safeguards See generall/MORENG, supranote 160, at 165.

30845 C.F.R. § 46.107 (2007).

309 SeeMORENQ supranote 160, at 165.

319 evine,supranote 296, at 1.

311 See generall}lORENQ, supranote 160, at 164.

312 Neil L. Chayet/nformed Consent of the Mentally Disabled: A Faijlifiction, 6 PSYCHIATRIC ANNALS
82, 82 (1976); MRENQ, supranote 160, at 165 (quoting Chayet).

31345 C.F.R. § 46.111 (2007).

314|d.
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researcii’®> Over the next two years, the NBAC held hearings several issues,
including research participation by individuals twitlecisional impairment8® In
December 1998, NBAC issued a special report (tH@AN Report”) addressing research
involving individuals whose mental disorders mayfeeff their decision-making
capacity’'’ NBAC acknowledged the tension between the ragiguaces in science and
technology, especially in the area of the diagnesid treatment of individuals with
mental disorders, and the rather staid core prawvssof the Common Rule:

During the nearly two decades in which the curfederal regulations for
the protection of human subjects have been in piaggortant scientific
research on the cause and treatment of mentaldéisohas continued and
expanded. . . . NBAC shares what it believes ta beoad base of support
for continuing efforts to more fully understand aneiat mental disorders.
NBAC recommends additional new protections with tleepest respect
for the many people involved in research on theserders: those with a
disorder that may affect decisionmaking capatity.

With this lead in, it was not surprising that thBAC found that “a cogent case
could be made” for the establishment of a new sibpahe Common Rule that would
govern human-subjects research involving adult$ witcisional impairments? The
NBAC also recommended that IRBs be permitted toramp a research study that
presents only minimal risk (as are many fMRI inigegions into DOC) so long as the
subject consents or, if the subject cannot corgeato lack of decision-making capacity,
the subject’s legally authorized representative Rl).Aconsent§”® The NBAC also
recognized that years, if not decades, could pagsd a federal agency would adopt
final regulations implementing their recommendatioand therefore suggested that
scientists, academic medical centers, and IRBsntalily adopt and comply with the

315 Clinton Executive Order 12975, Protection of HunfResearch Subjects and Creation of National
Bioethics Advisory Commission, 60 Fed. Reg. 52,036t. 5, 1995) (mandating the review of current
human subjects regulations}ee generallfEATON & KENNEDY, supranote 160, at 44.

316 See generallBHAMOO & KHIN-MAUNG-GYI, supranote 277, at 79 (discussing the work of the NBAC).
317 NATIONAL BIOETHICSADVISORY COMMISSION, RESEARCHINVOLVING PERSONS WITHMENTAL
DISORDERSTHAT MAY AFFECTDECISIONMAKING CAPACITY (1998),
http://bioethics.georgetown.edu/nbac/capacity/ T@S fhast visited August 2, 2007) [hereinaftdBAC
REPORT].

3181d. at Executive Summargyailable athttp://bioethics.georgetown.edu/nbac/capacity/Esigethtm

(last visited Aug. 2, 2007).

%191d. (“NBAC believes that a cogent case can be madeefpuiring additional special protections in
research involving as subjects persons with imgadecision making capacity, but has chosen to ftitigs
report on persons with mental disorders, in patabse of this population’s difficult history of
involvement in medical research.fji. at Summary and Recommendaticegailable at
http://bioethics.georgetown.edu/nbac/capacity/Mguitm#NewReg¢last visited Aug. 2, 2007) (“Many
of the regulatory proposals made by NBAC could, éeev, also be accomplished by the creation of a new
subpart in 45 CFR 46. Adoption of a subpart hasatiivantage of permitting affected federal ageroies
act as expeditiously as they choose to changesthdatory requirements for their own intramural and
extramural research.”)See generallyBHAMOO & KHIN-MAUNG-GYI, supranote 277, at 79 (examining the
NBAC Report).

320 NBAC RePORT, supranote 317, at Recommendations 10 andatdjlable at
http://bioethics.georgetown.edu/nbac/capacity/Mguitm#NewRegsglast visited Aug. 2, 2007).
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substance of the NBAC Repdft

As of today, neither HHS nor any other signatorythie Common Rule has
adopted in federal regulations the NBAC's recomnagiotis®*> The absence of federal
law governing research involving adults with demisil impairments does not mean,
however, that scientists are not conducting researgjects involving these populations;
in fact, the number of projects has recently i * Without any specific federal
guidance®* scientists, IRBs, federal agencies, lawyers, &tisicand advocacy groups
are left to draw their own opinions regarding tledlolving: the appropriateness of
enrolling individuals with decisional impairmentscluding DOC, into research studies;
the class of risk to which various types of neulagmng should be assigned; how to
balance research risks and benefits; and who totestia LAR permitted to consent to
the individual’s research participatiofr.

E. The Development of State Protections

Perhaps due to the lack of express federal guidaocee state legislatures, state
courts, and state agencies have attempted to rpefisally address—via legislation,
regulation, judicial opinions, and attorney genegalidance—the rights of human
subjects with decisional impairmeritS. New York, for example, adopted a “Protection
of Human Subjects” statute designed to “protecpéeple against the unnecessary and
improper risk of pain, suffering or injury resulfinfrom human research conducted
without their knowledge or conserit® The New York statute requires a human-
research review committee to determine that tHes is human subjects are outweighed
by the potential benefits or by the importancehsf knowledge to be gainé®f In the
case of human subjects who do not have decisionAgaapacity, the statute expressly
permits another person who is legally empoweregttmn the subject’s behalf to consent

321 SeeSHAMOO & KHIN-MAUNG-GYI, supranote 277, at 79.
322
Id.

323 CoLEMAN, supranote 160, at 585.

324 |d

325 3eee.g, Rebecca Dressevlentally Disabled Research Subjects: The Endurialici Issues276
JAMA 67, 72 (1996) (“In the meantime, it will be tpinvestigators and IRBs to maintain the preceio
balance between the interests of mentally disadldjects and the public’'s desire for medical pregy®;
J. de Champlain & J. Patenau@eview of a Mock Research Protocol in Functionalfdamaging by
Canadian Research Ethics Boay@2 JMED. ETHICS 530, 533 (2006) (“The risk-benefit component is th
most difficult for [research ethics boards] to assenore so when the study relates to an emerging
discipline. REBs have little guidance to turnriaisk-benefit assessment. That they are thustefédy
left to find their own way may partly account fowetvariability of decisions in our study.”).

326 5eee.g, Diane E. Hoffmann & Jack SchwarBroxy Consent to Participation of the Decisionally
Impaired in Medical Research—Maryland’s Policy iatitve, 1 J.HEALTH CAREL. & PoL'y 123, 125
(1998) (“Because federal law leaves unansweredulestion of who is a ‘legally authorized
representative’ for consent to research, reseaahieo seek to rely on this provision of federal lawst
turn to relevant state law for guidance. Unforteha little, if any, state law directly addressbis
issue.”).

32TN.Y. PuB. HEALTH L. § 2440 (2007).

3281d. § 2444(2).
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to the subject’s research participatiGn.

New York is not the only state to have consideesgtarch involving individuals
with decisional impairments. The Maryland Legistatfound that “[rlesearch involving
decisionally incapacitated individuals may be eBakrunder some circumstances if
science is to understand and ultimately combaidese of the brain, including . . . severe
trauma” and that “[rlesearchers should seek to lendecisionally incapacitated
individuals as research subjects only if the redeas likely to yield generalizable
knowledge important to the understanding or amafion of the subjects’ disorder or
condition, and the knowledge cannot be obtainechowit their participation®°
California also has a relevant statute that alllmwsonsent to research participation by a
conservator but only “for medical experiments mato maintaining or improving the
health of the human subject or related to obtainiffgrmation about a pathological
condition of the human subject® A number of other states have statutes that mrequi
court approval before a guardian or conservator caggent to the research participation
of an individual with decisional impairment if theourt can determine that the
experimental treatment will be in the individuaisst interest$? In states that do not
address consent to research participation, sonsatsts rely on consent-to-treatment
statutes or durable power of attorney for healtstatutes to find a proxy’

In addition to state statutes and regulationsgstaurts and attorneys general
weigh in on ethical and legal questions relatindgitimnan-subjects research. TD. v.
New York Statefor example, the Supreme Court of New York, Apgtel Division,
reviewed a challenge to state regulations governimpre-than-minimal-risk
nontherapeutic and possibly therapeutic experiniéhts The court found that the
regulations did not adequately safeguard the heaitth welfare of human research
subjects and violated both the federal and the Néwk due process claus&s.
Likewise, the Maryland Attorney General issued pore on Alzheimer’s disease care
and part of the report addressed the applicabdftyMaryland’s surrogate consent to
treatment statute to the research setting. Thenaty general concluded that healthcare
agents and surrogates may consent to an indivltedearch participation if, and only if,
the research “presents a reasonable prospecteat diredical benefit,” reasoning that the
statute was designed to regulate only healthcarteexperimental studies designed only

3291d. § 2442 (“If the human subject be otherwise lggalhable to render consent, such consent shal
be subscribed to in writing by such other persomag be legally empowered to act on behalfthef
human subject.”).
3% Draft, An Act Concerning Research—Protection otBienally Incapacitated Individuals, Appendix A,
May 5, 1997, Part I, § 20-501(c)-(d) (on file wahthor).
331 CAL. HEALTH & SAFETY CODE § 24175(e) (2007).
33235eee.g, CONN. GEN. STATE ANN. 45a-677(e) (West Supp. 2007) (requiring proof tha experiment is
intended to preserve the life or prevent serioysaimment of the physical health of the ward osit i
intended to assist the ward to regain his abilitied has been approved for that person by the)cd0&
ILL. COMP. STAT. ANN. 5/2-110 (West 2007) (requiring proof that theemment is in the individual's
“best interests”).
333 Hoffmann & Schwartzsupranote 326, at 131-32 (discussing the applicatiostate consent to
treatment and durable power of attorney for hegdite statutes to consent to research participation)
22:T.D. v. New York State Office of Mental Health,@5l.Y.S.2d 173, 175 (N.Y. App. Div. 1996).

Id. at 194.
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to acquire knowledg®® Research, according to the attorney general, |shoot be
conflated with healthcar&’

V. MORAL | MPERATIVE OR LEGAL AND ETHICS FAILURE ?

Keeping these federal and state developments ird,mimow examine the
ethical and legal implications of neuroimaging eesh into DOC. To start, | identify the
anticipated benefits of these studies, if any, #relimportance of the knowledge that
may reasonably be expected to result. Then, hibalthese benefits against the relevant
risks.

A. Neuroimaging Benefits

A benefit may be defined as “a valued or desirett@ue; an advantagé>®
Research benefits may be divided into direct bé&nefidirect benefits, and aspirational
benefits**® Direct benefits, which are those benefits thiteafrom the subject’s receipt
of the intervention under study, include positiveygiological responses, diagnostic
benefits, and preventive benefifS. The analysis of direct benefits in the context of
neuroimaging research into DOC is tricky becausgagimaging research is not expected
to produce an immediate positive physiological oese. For example, the authors of
fMRI Studies 1, 2, and 3 were not studying theigbdf a neural implant to reduce the
length of a subject’s impaired consciousness astist a subject in progressing from one
DOC, such as VS, to MCS or consciousrméssSo we might state that the research

336 OFFICE OF THEMARYLAND ATTORNEY GENERAL, POLICY STUDY ON ALZHEIMER' S DISEASECARE
Chapter 2 at 22 (2004qyailable athttp://www.oag.state.md.us/Healthpol/Alzheimers.lfiast visited
August 1, 2007).

337 |d

338 OFFICE FORPROTECTION FROMRESEARCHRISKS, OFFICE OFEXTRAMURAL RESEARCH NATIONAL
INSTITUTES OFHEALTH, PROTECTINGHUMAN RESEARCHSUBJECTS INSTITUTIONAL REVIEW BOARD
GUIDEBOOK 3-1, NIH Pub. 93-3470 (1993).

339 \Walter GlannonPhase | Oncology Trials: Why the Therapeutic Miseption Will Not Go Awaya2J.
MED. ETHICS 252,252 (2006).See alsdFFICE FORPROTECTION FROMRESEARCHRISKS, OFFICE OF
EXTRAMURAL RESEARCH NATIONAL INSTITUTES OFHEALTH, PROTECTINGHUMAN RESEARCHSUBJECTS
INSTITUTIONAL REVIEW BOARD GUIDEBOOK 3-8, NIH Pub. No. 93-3470 (1993) [hereinafter, IRB
GUIDEBOOK] (“The benefits of research fall into two majotegories: benefits to subjects and benefits to
society.”).

340 5eeKing, supranote 18, at 333; University of Miami, Human SultgeResearch Office, Special
Considerations for International Research (Jurg987),available at
https://eprost.med.miami.edu/eprost/Rooms/DisplggBA.ayoutinitial ?Container=com.webridge.entity.E
ntity%5BOID%5B6901EE84C6E8274EA34B8AEABFES5518%5MYgast visited Aug. 5, 2007)
(defining non-therapeutic research as researchumbed without the intent to produce a diagnostic,
preventive, or therapeutic benefit to the curresijacts).

341 SeesupraParts I(B), (C), and (D). Although the author$MRI Studies 1, 2, and 3 were not studying
the efficacy of neural implants or other intervens for the treatment of disorders of consciousraber
clinicians and scientists have. Famous FloridiariTSchiavo, for example, was transported to Gali
for the implantation of a neural stimulator, altigbdt ultimately had no effect on her VS. Othetigrats
who have received implants reportedly have dematestra positive physiological respongeeTom

Auvril, Brain Implant Revives Injured MaRHILLY .cOM, Aug. 1, 2007available at
http://www.philly.com/philly/news/breaking/2007080rain_implant_revives_injured_man.ht(tdst
visited Aug. 4, 2007).
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subjects in fMRI Studies 1, 2, and 3 (as well asiggpants in other similar neuroimaging
studies) were not receiving an immediate, posiptgsiological benefit as a result of
research participation (although | will discuss gible secondary rehabilitation-planning
benefits in a moment).

Neuroimaging research into DOC has, however, reguh several diagnostic
benefits. Recall fMRI Study 3, in which the studwthors used fMRI to scan and
compare the brain activations of seven patient&$and four patients in MC¥?
Among other things, the study authors found that ¢fvthe patients in VS and all four of
the patients in MCS showed activation not onlyhia primary auditory cortex but also in
hierarchically higher-order associative tempora@aat*> The scientists also conducted
additional behavioral testing at one, two, and eéhneonths poststudy to examine the
prognostic value of the stutfif and found that the two patients in VS who shoves t
most widespread activation actually had improved1®S3* Thus, we might say that
the research subjects in fMRI Study 3 (especi&léy/tivo patients in VS who showed the
most widespread activation and eventually emergeMIE€S) received a more accurate
differential diagnosis and prognostic assessii@ntfMRI Study 3 is not the only
neuroimaging study that has vyielded these diagnamtid prognostic benefitd’ A
review article speaks more generally about the ntiate diagnostic and prognostic
benefits of other fMRI studies, as well as bene#tating to rehabilitation planning:

The results of these studies, although preliminanggest a number of
potential clinical applications. Although bedsidknical examination

remains the criterion standard for establishingyuioesis, fMRI activation

profiles may serve an adjunctive diagnostic rolemwbehavioral findings
are limited or ambiguous. Patients who demonstatgvation of

language network loci in response to linguistienstiation may be more
likely to retain receptive and expressive languégections than those
who fail to selectively activate these structurés.such cases, clinicians
should be particularly cautious before renderirdjanosis of vegetative
state. fMRI activation profiles may also inforrognosis in patients who
show no behavioral evidence of language or viswatgssing. In such
patients, robust activation of cortical networkattimediate language or
visuoperception may presage subsequent recoverihasde functions.

Interestingly, [certain] patients [have] regainegressive speech as well

342 Dj et al.,supranote 10, at 896.

%31d. at 897 and 898.

%41d. at 896.

¥51d. at 897.

36 seee.g, Giacino et al.supranote 7, at S67 (“Novel applications of functionauroimaging in patients
with disorders of consciousness may aid in difféednliagnosis, prognostic assessment and ideatiific
of pathophysiologic mechanisms.”).

347 To simplify my benefit analysis, | have focusedyoon fMRI Study 3, but fMRI Studies 1 and 2 also
yielded diagnostic benefits. In fMRI Study 1, gtady authors found neural activity in the two eats in
MCS in response to the forward playing of the audicratives. Schiff et alsupranote 8, at 514. In fMRI
Study 2, the authors found that their subject, enty-three-year-old woman in VS, exhibited neural

responses that were indistinguishable from theoresgs of healthy subjects. Owen etsalpranote 9, at
1402.
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as the ability to consistently follow basic commsndAnother] patient,
who initially showed no evidence of object recogmi regained the
ability to identify and use common objects in adtional manner before
hospital discharge. . . .

The fMRI findings may also provide guidance in reitation planning.
In patients with disorders of consciousness, itoften difficult to
determine if the absence of command-following ise do impaired
arousal, aphasia, akinesia, or motor impairmente Tdpproach to
treatment may differ considerably depending on Wit these disorders
accounts for the failure to follow commands. Ifeomere to find
significant activation of left temporal structur@svolved in language
processing, but minimal activation of mesial frorgauctures linked to
behavioral initiation, it would be reasonable tswase that akinesia was
the principal factor in the command-following défic Consequently,
rehabilitative interventions would likely includeggressive behavioral
prompting strategies and neurostimulants rather éphasia therapi/®

Some believe that neuroimaging research into D@Rlyinot only diagnostic,
prognostic, and rehabilitation-planning benefits &lgo benefits that | will call, for want
of a better term, “preventive benefits.” Speciligasome families and ethicists are
comfortable withholding and withdrawing life-sustiaig treatment from patients in VS
but not patients in MC%'® Arguably, one preventive benefit of a study iming a
patient previously diagnosed as VS who, via fMRAmnstrates minimally conscious—
like processing, would be that the patient’s lifgsort will remain intact and the patient
will not be allowed to die. Others would disaged®ut the characterization of such a
finding as a benefit, emphasizing that the findimgseuroimaging studies should not
alter end-of-life decision making: “None of thisarlges the fact however that most
people wouldn't want to be kept alive artificialily a MCS either and going from a
[persistent] VS to an MCS is no real improvemerthia big scheme of thingg>

In summary, neuroimaging studies into DOC, at |leastently, do not and are
not expected to yield an immediate positive phygjmal benefit to research subjects.
However, a review of the relevant literature shdavat some neuroimaging research
yields (1) immediate diagnostic and prognostic fieshéespecially for patients believed

348 Gjacino et al.supranote 7, at S73.

3935eee.g., Laureys et aBrain Function, supranote 11, at 544 (“Foremost is the concern thajraiatic
and prognostic accuracy is certain, as treatmegisioas typically include the possibility of lifetpport.”);
GLANNON, supranote 33, at 170, 171-72 (“Mechanical ventilatiowl artificial hydration and nutrition can
permissibly be withdrawn from patients who have kdkhigher brain function. These would include
patients diagnosed as permanently vegetative. didithing these forms of life support is permissible
because they lack the capacity for interests amebfore cannot be harmed. . . . Would we makedhees
claims about patients who fall into and remain miaimally conscious state? . . . [H]e or she cchdde
an interest in continuing to live. Although somight consider this to be a weak sense of intettesbuld
be enough to prohibit any action that might causedr her to permanently lose the capacity for
consciousness, however minimal this capacity might By defeating such a person’s interest in
continuing to live, such an action could harm thetson.”).

#035eee.g, Rosiellesupranote 129.
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to be in VS but in whom fMRI reveals minimally caisus-like processing), (2) the
benefit of assistance with rehabilitation planniagd (3) an arguable preventive benefit,
which would be the nonapplication of measures tihhald or withdraw life-sustaining
treatment.

The second type of research benefit includes inditeenefits, also called
collateral benefité> Indirect benefits arise from being a subject eif¢ne subject does
not receive the intervention under stiddy. Indirect benefits can be physiological, such
as a free physical examination, or psychologicathsas the psychological reward of
inclusion®? The participants in fMRI Studies 1, 2, and 3 ieee some collateral
benefits. All of the participants in fMRI Study ®yr example, received extensive and
repeated clinical examinations, including examoradi using five different validated
behavioral scales, to arrive at an initial diagaadi VS or MCS prior to the participants’

brain scang>

The third type of research benefit includes asipinal benefits, which include
benefits to society and future patients as a resuthe study>> The production of
generalizable knowledge has been described agaiken d'étre of research>® A
research project must offer a reasonable prosgguibducing generalizable knowledge;
otherwise, the risks of the project will not betijiisd, even if the subjects will directly
benefit®®’ Aspirational benefits are, perhaps, the easiesteothree benefits to identify
in neuroimaging research involving individuals W2OC. Relevant aspirational benefits
include knowledge regarding the underlying functioneuroanatomy of the different
DOCs, data that might be used by future clinicismsnake more accurate differential
diagnoses, data that might be used by future @imgcto herald further recovery, and
data that might be used by future clinicians tonplehabilitation strategi€s® Some
scientists believe that neuroimaging studies alag,momeday, lead to the development
of methods of communication with some individuaisDOC**® and, further down the
road, support interventions such as neuromodulatiah may help restore function to
some individuals with DOE%°

%1King, supranote 18, at 333.

352 |d

¥31d. at 334.

%4 Dij et al.,supranote 10, at 896.

%%King, supranote 18, at 333-34.

356 Id.

%71d. See alsal5 C.F.R. § 46.102(d) (2007) (definingsearchas “a systematic investigation, including
research development, testing and evaluation, degitp develop or contribute to generalizable
knowledge”).

$83eee.g, Giacino et al.supranote 7, at S74 (“potential benefits [include] a better understanding of
mechanisms of recovery, improved neuroimaging telpbysiologic, and behavioral assessment
techniques and the development of effective nehebiitative interventions.”) (internal citationsnitted).
%935eee.g, Owen et al.supranote 9, at 1402 (“However, in the case described, liee presence of
reproducible and robust task-dependent responsasrimand without the need for any practice or ingin
suggests a method by which some noncommunicativenps, including those diagnosed as vegetative,
minimally conscious, or locked in, may be able $e their residual cognitive capabilities to comneate
their thoughts to those around them by modulatimjy town neural activity.”).

%035eee.g, Giacino et al.supranote 7, at S67 (2006) (“Improvements in patiertrahterization may, in
turn, provide new opportunities for restoratiorfuriction through interventional neuromodulation.”).
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Before | balance these direct, indirect, and asipimal benefits against the risks
of neuroimaging research, a historical comparisay trelp place these benefits in their
proper context. Recall Harold Blauer, the tennisfgssional who was enrolled in the
Army’s chemical warfare research project in latdb2%nd early 1953, a few weeks
before he was scheduled to be released from the Y¢elv State Psychiatric Institufé!
Blauer received no direct benefits as a resuli®fdésearch participation. The mescaline
injections Blauer received were completely unrelate his psychiatric conditidff and
were not intended to serve any diagnostic or trearp purposé®® Blauer also received
few, if any, indirect benefits. Although some dig experience a psychological benefit
due to their inclusion in a research project, Bfamest likely did not; indeed, he was
“apprehensive” about his participation in the studyhich required “considerable
persuasion,” and he verbally expressed both hlkelisf the injections and his desire to
withdraw from the study on more than one occadidnPerhaps one could attempt to
characterize the free postinjection nursing exatitng® as an indirect benefit;
however, since these examinations served only turdent Blauer’'s suffering, they
likely would not qualify. The study did, howevemvolve aspirational benefits.
According to the Army’s research proposal, “newhtgcal data will be derived . . .
which will provide a firmer basis for the utilizati of psychochemical agents both for
offensive use as sabotage weapons and for prateatiainst them®® These wartime
aspirations were, however, completely unrelatethéosubjects’ psychiatric conditions.
Stated another way, the Army was using a populatfomdividuals with mental illness
to conduct an experiment that would in no way dbaote to knowledge regarding the
diagnosis or treatment of mental iliness.

Like the Army’s chemical warfare research, the Wilbrook study also yielded
no direct benefits (unless one wants to classifgnitional infection with hepatitis as a
preventive benefit) and few, if any, indirect betsefalthough fair aspirational benefits
(many of which ultimately were achieved) relatimythe treatment and prevention of
hepatitis B3’ Again, though, the scientists were using a pdjmrieof individuals with
developmental disabilities to conduct an experintBat would in no way contribute to
knowledge regarding the diagnosis or habilitatibsuxh developmental disabilities.

The slim benefits of the Army chemical warfare e¥sb and the Willowbrook
study certainly do not stand as a minimum threshblave which all other study benefits
will tend to favorably balance against researchkstisOther studies yielding direct and
indirect benefits of a greater likelihood and magme also may not balance favorably
against research risks. The Army chemical wardtudy and the Willowbrook study are,
however, classic examples of the types of experisnéme Common Rule and other
ethical and legal guidelines were designed to ptosmainst; that is, experiments

361 SeesupraPart 11(B).

32 Barrett, 660 F. Supp. at 1298-99.

%314, at 1299.

364 Id.

3% |d. at 1321 (providing detailed nursing notes thatioent Blauer’s post-injection suffering, including
especially detailed nursing notes following théhfiinjection from which he died).

364, at 1295 (ellipsis in original).

%7 SeesupraPart 11(C).
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involving vulnerable populations that are expedtegield no direct benefits, few if any
indirect benefits, and some aspirational benefitst tare completely unrelated to the
subjects’ vulnerable conditions. In contrast, fMRUdies 1, 2, and 3, as well as other
neuroimaging studies into DOC, involve fair diagimgsprognostic, and rehabilitation-
planning benefits; an arguable preventive bensbine indirect benefits; and several
aspirational goals that directly relate to the nggmaent and treatment of DOC.

B. Neuroimaging Risks

Although the Common Rule defines only minimal rislot risk,3°® a research

risk may be defined as the probability of harmmuny (physical, psychological, social,
or economic) that occurs as a result of researdicipation3®® IRBs must consider not
only the nature of research risks but also théililiood and magnitud€® Research
involving MRI, including fMRI, requires its subjectio lie inside a relatively narrow
horizontal cylinder located within a larger machi@at houses a permanent magnetic
field of high intensity, usually 1.5 Tesla or mdfé. Body images, including
neuroimages, are acquired via technologies thatecahe fast commutation of smaller
additional magnetic fields ([called] gradients) @hd sending of quick but intense radio-
frequency pulses®®  For purposes of this article, | will simply assanthat
neuroimaging research does raise some social ambexc risks, including the possible
loss of confidentiality and privacy? The question | will address here is whether MRI
poses physical, or possibly psychological, risksuman subjects with DOC.

The FDA regulates two of the parameters that caudesl during MRI: the
deposition of heat and the threshold for commutivggmagnetic field’* To the extent
scientists involved in neuroimaging research usel MiRchines that are approved for
clinical use by the FDA and contain software thathbcompute the correct parameters
and ensure they are not exceeded, any possibke negkting to the rise of the subject’s
tissue temperature or the stimulation of the sulgeperipheral nerves should be

3845 C.F.R. § 46.102(i) (2007) (failing to defirisk; definingminimal riskas when “the probability and
magnitude of harm or discomfort anticipated integearch are not greater in and of themselvesttiose
ordinarily encountered in daily life or during therformance of routine physical or psychological
examinations or tests.”See generallyRB GUIDEBOOK, supranote 339, at 3-1 (discussing the meaning of
e,

370 |d

¥ Seee.g, Unité de Neuroimagerie Cognitivieractical and Ethical Aspects of Neuroimaging Reslea

In Infants available athttp://www.unicog.org/main/pages.php?page=Infaritistfiast visited Aug. 5,
2007) (describing an MRI procedure).

372|d, (describing MRI technology).

373 The social and economic risks posed by fMRI anedrtant and warrant discussion, although they are
beyond the scope of this article. They have beenessed elsewher&eee.g, Stacey A. Tovino,
Functional Neuroimaging: A Case for Neuro Excepailism?34 HA. St. UNIV. L. Rev. (forthcoming
2007) (examining the confidentiality, privacy, idiéyy employment, and disability implications of
advances in fMRI)Brain Imaging and the Law Symposiud3(2-3) A1.J.L. & MEeD. (forthcoming 2007)
(a collection of articles examining many of theiaband economic implications of advances in fMRI
under criminal law, constitutional law, evidence/Jand research ethics).

374 Unité de Neuroimagerie Cognitiveypranote 371.
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minimized3”> Most would agree that “there are no known sigaifit risks with [MRI] at
this time since the radiofrequency magnetic fieddsl magnetic fields, at the strengths
used, are felt to be without harm,” at least inpregnant persorng?

As a result, many believe that the only possi8iyiaspects of MRI relate to its
magnetic field, which is strong enough to displEreomagnetic objects, and its noféé.
MRI's permanent magnetic field can easily move spjpens, watches, hair clips, belts,
the underwire in some bras, chairs, clipboards, amdother object that contains metal
that might happen to be located in the imagingesniton or within the subjetf® In the
clinical setting, including hospitals and imagingnters, the FDA has found lapses in
human-controlled screening and safety measureshthet resulted in patient injury and
death, including one case in which a patient diedmher aneurysm clip moved during a
clinical MRI scan and lacerated her middle ceretaéry®”® This result occurred
notwithstanding the policy of most hospitals ancging centers to assign to scanning
procedures only certified radiology technicians wiawe completed one to four years of
relevant coursework, including coursework in MRle$g, and to hold them responsible
for complying with detailed and redundant screerpnlicies and procedures that ensure
that no metal objects are left in the imaging sorteon the patient and that patients in
whom metal is identified are not scanrfiéd.Some, although not all, suggest that safety
procedures may be less standardized (and the ofskdverse events may be greater) in
the research setting, where individuals who condgotening examinations (including

37%|d. See als®rown University MRI Research Facility Informed Gemt Addenduravailable at
http://research.brown.edu/pdf/HRPO.MRI.consent.wAED-22-06.pdf(last visited Aug. 6, 2007)
[hereinafter, Brown Policy] (“There is a risk ofdtang from radiofrequency imaging coils, the caldés
radiofrequency imaging coils, and/or the cablesfroonitoring devices such as those that record
physiologic processes by way of an electrocardimgiaulse oximeter, and/or plethysmograph. Please
report any heating/burning sensation immediatetyu ¥re encouraged to signal to have the scan stggipe
any time if this occurs.”).
376 Brown Policy,supranote 375.See alsdNATIONAL INST. MENTAL HEALTH, MRl RESEARCHSAFETY
AND ETHICS: POINTS TOCONSIDER (2005),available athttp://www.nimh.nih.gov/council/mri-research-
safety-ethics.pdflast visited July 7, 2007) [hereinafter, NIMH Ref} (“At present, there is no known risk
of MR brain scanning of a pregnant woman to theetigping fetus for scanning at 4T or less, and no
known mechanism of potential risk under normal afirg procedures. Nonetheless, the possibility tha
risks may be discovered in the future cannot bedrolut. Therefore, exposure of fetuses to MR sognn
without any prospect of direct benefit may not teaally justifiable. Indeed, the general policynrany
clinical Radiology Departments is not to scan amyamo may be pregnant, absent compelling clinical
need. Thus, it is appropriate to screen for pregpand to exclude pregnant participants for the sd
caution.”).
2;; Unité de Neuroimagerie Cognitiveypranote 371.

Id.
39 35eee.g, U.S.FOOD& DRUG. ADMIN., FDA SAFETY ALERT: MRI RELATED DEATH OF PATIENT WITH
ANEURYSMCLIP (Nov. 25, 1992)available athttp://www.fda.gov/cdrh/safety/112592-mriclip.p@ést
visited Aug. 6, 2007) (“FDA has learned of a fatgliry sustained by a patient with a cerebral aysmur
clip while she was being prepared for an MRI pracedIt was reported that upon exposure to the
magnetic field in the room, the clip moved and tated the patient’s middle cerebral artery. The
explanted device was subsequently shown to be rtiagigactive. This particular style or clip, v
was implanted in 1978, was listed in several atieind recent medical texts as non-deflecting in a
magnetic field.”).
%05ege.g, U.S.DEP T LABOR, BUREAU OFLABOR STATISTICS, RADIOLOGY TECHNOLOGISTS AND
TECHNICIANS, available athttp://www.bls.gov/oco/ocos105.htm#trainitigst visited Aug. 6, 2007)
(discussing the training and qualifications of cdagy technicians).
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scientists, their graduate students, and other rassmtf their research team) are less
trained in MRI safety than their clinical counters&®"

To minimize the risks associated with flying or egieg metal objects,
scientists and other study team members who amvied in the actual scanning portion
of an fMRI study must be specifically trained retjag the ferromagnetic dangers of
MRI and required to perform sufficiently detaileddaredundant screening procedut®s.
Although metal objects located in the imaging soit@n the subject’s person are not too
difficult to identify, less obvious are metal objedhat lie within the subject’'s body,
including pacemakers, aneurysm clips, surgical sclipther metal implants and
prostheses, metallic shavings from war shrapnednoployment that involved grinding
metal including metal filings remaining in the eyiental and orthodontic apparatuses,
and even metallic substances remaining aroundythelee to the application of cosmetic
eye shadow®® Although conscious potential subjects can infatady coordinators
whether they have been exposed to metal in oneove wf these ways, subjects with
DOC cannot. The potential subject’s exposure ttalmgould have to be revealed by a
family member or other person familiar with the jgalis medical and employment
history, a handheld metal detector, another metsfobdody scanning, or preferably, a
combination of all thred*

The other possible MRI risk relates to the noisthefMRI machine. The sound
of the magnet working within the MRI machine can dpéte loud®®® Analyzing the
likelihood of the risk of hearing damage or discorhfassociated with loud noises to
individuals with DOC is tricky because one presssaentific question is whether
individuals with DOC demonstrate neural activitynda if so, what kind and what it
means) when they are exposed to passive auditsks¥3 Stated (and very much
conflated) in layperson’s terms, can individualstmDOC hear®’ Assuming only for

8lg5eee.g, Jennifer KulynychThe Regulation of MR Neuroimaging Research: Disegitag the Gordian
Knot, 33 Av. J.L. & MED. 295, 311-12 (2007) (discussing MRI safety); SyakeTovino,Imaging Body
Structure and Mapping Brain Functip83 Av. J.L. & MED. 193, 225 and text accompanying nn. 299 and
300 (2007) (quoting Kulynych).

%2|d. In particular, the authors and the members eif tudy team should be familiar with the MRI
safety information and recommended scanning praesdet forth by the NIMH Reposgypranote 376 at
B-1 (“Given that the MRI environment presents maoyential dangers to untrained or improperly
screened individuals, the Workgroup recognizediged for appropriate levels of training for all
individuals who operate the scanner and/or havén®access to the MRI suite and for a clearly gigec
scheme for training and certifying individuals &ach level of authorization. A range of options was
mentioned for certification, including didacticitieng, mastery of written materials, and terms of
apprenticeship, as well as written and/or practiests.”).

¥33eee.g, Brown Policysupranote 375 (identifying all of the metal objects fanich Brown University
scientists screen in MRI studiesge alsiNIMH Report,supranote 376, throughout (mentioning several
different types of metal objects that can pose tas&ubjects).

384 SeeNIMH Report,supranote 376, at A-6 (discussing the supplementaryreflacement, value of a
hand-held metal detector).

%514, at D-3.

386 Seesupralntroduction, at second sentence; Laur@eyral Correlate, supraote 1, at 557 (asking,
“Do patients in a vegetative state feel or heattding?”); Hirsch et al f{MRI Reveals Intact Cognitive
Systemssupranote 3.

387 |d
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the sake of argument that individuals with DOC qaocess auditory stimuli, the
magnitude of any hearing damage or noise disconaodt the ability of scientists to
minimize these risks must be assessed.

Studies involving infants show that an MRI's magneise can be minimized to
12 decibels (dB) higher than quiet conversationictvis 18 dB lower than a lawn mower
and 38 dB lower than a car haffi. In neuroimaging studies involving infants, scistst
minimize magnet noise by covering the magnet tunvith a special noise-protection
foam and placing over each infant's head a noisgeption helmet that includes
headphones that are, in turn, covered by an addittbam mold®® The combination of
the foam applications and the headphones reduces ramd vibrations inside the
tunnel®®® Even after implementing these noise protectitmes scientists still may deliver
any auditory stimuli required by the research protdo the subject through piezoelectric
loudspeakers located in the headphoiiesin neuroimaging studies involving infants,
“[tihe level of sound presentation is adjusted to camfortable level, easily
understandable above the residual scanning noigertmyymal adult. . . . The success of
[these] noise protection measures is indicatedhieyfact that many babies fall asleep
during the imaging procedure, or stay asleep tHroug™°?

Before | balance these possible risks and discamfagainst the benefits of
neuroimaging research and the knowledge that masorebly be expected to result, a
historical comparison may help place these riskéhair groper context. In the case of
Harold Blauer and the Army’s chemical warfare rese?’ the scientists were aware, as
a result of prior toxicity testing involving micéhat death (at least to mice) was a fair
possibility>*** They also knew (or at least one court found thaty knew) that the
scientists had not yet conducted additional toxitésting sufficient to determine the
chemical's safety in humari® Likewise, the authors of the Willowbrook studyekn
that the Willowbrook students would be intentiopatifected with the hepatitis B virus
and that such infection can cause lifelong infettrrhosis (scarring) of the liver, liver
cancer, liver failure, and deatf?. The significant risks of the Army chemical wagar
research and the Willowbrook study certainly do stahd as a threshold below which all
other study risks will tend to favorably balanceaiagt research benefits. Other studies
yielding risks of a lower likelihood and magnituééso may not balance favorably
against research benefits. The Army chemical warstudy and the Willowbrook study
are, however, classic examples of the types of raxpats the Common Rule and other
ethical and legal guidelines were designed to ptatgainst—that is, experiments that
involve risks of great magnitude, including deatid difelong infection, which could not
(then) be prevented. In contrast, most would atiraecurrent neuroimaging studies into

388 Unité de Neuroimagerie Cognitiveypranote 371.
389
Id.

390

Id.
3914
392 |4

393 SeesupraPart 11(B).
394 Barrett, 660 F. Supp. at 1315.
395 Id

396 Seee.g, Goldby,supranote 250, at 280.
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DOC involve two possible risks—ferromagnetic inggriand deaths and noise injury or
discomfort—although each risk carries a very lowhability that can be minimized, if
not eliminated, with human-controlled safety prewms.

C. Balancing Risks and Benefits

Neuroimaging research into DOC thus raises a dsealdequestion: How do
we balance the rights and interests of researcleasbwith scientific progress and
benefits to future patient§? Current federal law establishes a reasonableests Are
the risks of neuroimaging reasonable in relatiortht® anticipated benefits, if any, to
subjects, and the importance of the knowledge thay reasonably be expected to
result?*® This assessment is considered the major ethichlemal judgment made in the
context of human-subjects reseafth. The analysis is difficult in part because federal
and state law provide so little guidance regardivgrequired balancing and because the
studies under question involve functional neuroimggwhich many still consider an
emerging discipliné®

The former Office for Protection from Research Rig®PRR) (now, the Office
for Human Research Protections) has provided sarastigns to help guide risk-benefit
assessments, including whether the research inv6tiae use of interventions that have
the intent and reasonable probability of providbenefit for the individual subjects or
only involves procedures performed for researchppses.*® “In research involving an
intervention expected to provide direct benefitie subjects, a certain amount of risk is
justifiable.”®? On the other hand, “in any trial of a new or get validated treatment,
the ratio of benefits to risks should be similarthmse presented by any available
alternative therapy*®® As discussed in detail in Part l1I(A), neuroimagiresearch into
DOC may offer its subjects some diagnostic, proioognd rehabilitation-planning
benefits, as well as a debated preventive benafitseveral aspirational benefits relating
to the management and possible treatment of fygatients with DOC. Neuroimaging
research does not, however, provide an immediaisitipe physiological benefit to
subjects. Neuroimaging research is, thus, “in betw with respect to benefits. Again, it
is not directly and immediately therapeutic; howevit can yield diagnostic and
prognostic benefits that may, in turn, yield seaydrehabilitation and clinical
management benefits. It also may, according t@rsé\scientists, help support future
patients with DOC with respect to methods of comication and, eventually, therapy.
Importantly, scientists cannot study DOC or contigbto their understanding by studying
healthy subjects. Only by enrolling individualsttvDOC can the relevant direct and
aspirational benefits be achieved. Stated anotiagr only through better understanding
of DOC can care for individuals with DOC be imprdve

397 MoRENQ, supranote 160, at 126.

39845 C.F.R. § 46.111(a)(2) (2007).

399 |RB GUIDEBOOK, supranote 339, at 3-8.

00 SeeChamplain & Patenaudsypranote 325, at 533.
01 |RB GUIDEBOOK, supranote 339, at 3-8—3-9.

9214, at 3-9.

403|d.
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According to the former OPRR, in research whereditect benefits to the
subject are anticipated, the IRB must evaluate drahe risks presented by procedures
performed solely to obtain generalizable knowledge ethically acceptabf@® There
should be a limit to the risks that society (thrdouthe government and research
institutions) asks individuals to accept for thendi@ of others, but IRBs should not be
overly protectivé’® As discussed above, neuroimaging conducted withpoaper
screening procedures may pose a ferromagneticofisijury or death and may cause
noise discomfort. However, with sufficiently déégi and redundant screening
procedures as well as foam installation and heatgd)ahese risks can be minimized if
not completely eliminated. The question here i®thér these risks, as minimized, are

reasonable in relation to the benefits of neuroim@gesearch. | think they are.

My opinion is based, in part, on my balancing ofmam-subjects protections and
access to therapies. Taking a purely protectiosighce, we could refuse to allow
individuals with DOC to participate in neuroimagingsearch even though the remote
risks of the research could be minimized if nomatiated by human controf€® The
theory behind this position is that it is prefembd protect potential subjects from harm,
including potential, unlikely harm, even if the u#isis less progress with respect to
generalizable knowledge and less progress witheotdp the creation of and access to
new therapies designed to manage, improve, or tinea¢ery conditions from which the
potential subjects sufféf! Taking a pure “access” stance, on the other hardgould
view any barriers to enrolling individuals with DO neuroimaging research as suspect
because these barriers would prevent the subjeot® frealizing any diagnostic,
prognostic, and rehabilitation-planning benefits,veell as prevent future patients from
realizing the benefits of new therapf@s. From this position, it may be considered
unethical to exclude an individual with a tentatiZ®C diagnosis whose research
participation may lead to a more accurate diagnosiprognosis. Neither of these
approaches is optimal. Under the first approaah,ane protecting human subjects but
not furthering understanding and possible treatneérine very conditions from which
they suffer. Under the second approach, we ardribating to knowledge and
potentially supporting the development of new mdth@f communication and new
therapies although the subjects may not be regpistmme or all of the protections they
deserve.

| worry that the tragic history of human-subjeatsearch involving individuals
with psychiatric conditions and developmental diids’" is causing IRBs, scientific
journals, and funding agencies to underapprecia¢epbtential benefits of minimally
risky fMRI research and to overstate its risks,hwihie end result being the wholesale
adoption of a protectionist model with regard taineémaging research into DOE° |
think that a careful, detailed, and thoughtful eswiof the history of exploitation of

404
Id.
405 | 4

406 CoLEMAN, supranote 160, at 589.
407 Id

408|d.

09 SeesupraPart 11(A)-(C).
19 Fins, supranote 162, at 326.
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vulnerable human research subjects (and the relestaical and legal principles) is
necessary each and every time we commence researeim emerging discipline,
including functional neuroimaging. This rich histacan guide us in our assessment of
risks, benefits, and their proper balance, as aglthe identification of relevant ethical
and legal principles. 1 do not think, however,ttim@uroimaging research into DOC
conducted with proper screening procedures andradbe to other protections warrants
a purely protectionist stance. Accordingly, | regoend that IRBs, scientific journals,
and funding agencies no longer stall the conductblipation, and funding of
neuroimaging research into DOC if, and only if,ta# following criteria are satisfied.

D. Criteria and Recommendations

To minimize risks and ensure that they are readerialrelation to anticipated
benefits, scientists conducting neuroimaging reseanvolving individuals with DOC
should adhere to the following eleven critéfi. First, scientists must not be able to
conduct their proposed research projects with\lesserable populations. In the case of
neuroimaging research involving individuals with OOthis means that the aim of the
research cannot effectively be accomplished withithg subjects or subjects with less
severely impaired consciousness.

Second, the neuroimaging research must have theoficontributing to the
scientific understanding of DOC. Individuals wibdOC should not be included in
research unrelated to their conditions.

Third, participation in neuroimaging research most adversely affect the
individual’s underlying DOC. If a potential reselrsubject requires medical or other
support that must be discontinued during the sttenindividual shall be excluded from
research participation.

Fourth, scientists conducting neuroimaging studis DOC must familiarize
themselves with all aspects of MRI safety, inclgdithe proceedings and safety
recommendations of the National Institutes of Memaalth Council Workgroup on
MRI Research Practices, established in 2065.Any study team member who is
involved in the actual scanning process must beotlghly educated regarding the
ferromagnetic and noise risks associated with MR#l ahall perform or support
sufficiently detailed and redundant screening @& itmaging suite and the body of the
potential subject. | highly recommend that thedgtteam contract with an independent
certified radiology technician or another indivitlweho has comparable education in
MRI safety. Although this recommendation will cauthe research team to incur
additional costs, these costs are worth the asseirdmat the imaging suite and all
subjects have been properly screened and thattéersng process is not rushed.

“ These criteria are designed to comply with the @mm Rule provision requiring adoption of additional
safeguards to protect the rights and welfare ofestb and potential subjects with mental disak#iti45
C.F.R. §46.111(b) (2007).

“12NIMH REPORT, supranote 376.
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Fifth, if there are any doubts regarding a potérdifbject’s exposure to metal
due to the mixed or ambivalent results of anothethwd of body scanning, such as a
handheld metal scanner, or the family’s unfamifyawith the individual’s medical or
employment history, the individual shall be exclddi®m research participatidh®

Sixth, scientists conducting neuroimaging reseatdil identify and implement
the best noise-reduction strategies currently aksbe| which may include foam helmets,
foam headphones, and foam wrapping of the MRI tLiHfieScientists shall consult the
noise-reduction measures adopted in other neurangagtudies involving vulnerable
populations, including infants. Research desighallsincorporate neuroimaging
techniques that are “maximally comfortable, fastd eefficient” and should include
consideration of rapid-acquisition protoct3.

Seventh, any LAR® who is approached regarding the research participaf
an individual with DOC must be informed throughtbabnversation and documentation
(1) that the neuroimaging study constitutes re$garot treatment and that the scientists
expect the research to yield no direct, immediatg/siplogical benefits to the
individual**” (2) of any reasonably foreseeable risks or disoasifto the subjedt®
including applicable ferromagnetic risks and anggilole noise injuries or discomfort;
and (3) of any benefits to the subjects or to athibat may reasonably be expected to
resulf™® including, as applicable, more accurate diagneselsprognoses, as well as any
secondary rehabilitation planning or clinical mas@agnt benefits.

Eighth, the scientists must allow the LAR to withar her consent to the
individual’s research participation at any time &y reason, including during a scanning
procedure already begdff. The scientists or other study team members imebin the
scanning process shall monitor any verbal or ndralesigns or signals from the
individual that may be interpreted as symptoms isfrelss resulting from the scanning
procedure. | anticipate assessment of these sigdssignals to be difficult, especially
with individuals in higher levels of MCS who maysgdiay both reflexive movements and
inconsistent responses to environmental stimdlany member of the study or scanning
team believes that a particular sign, signal, mammor response suggests distress, the

“135eee.g, Unité de Neuroimagerie Cognitiveypranote 371 (“If we have any doubt about the presence
of metallic material (e.g. surgical material), weertbt proceed with the examination. Because we are
dealing with normal volunteers, there is simplyraason to take any risk.”).

“141d. (noting that a “noise protection helmet, providimgse attenuation between 30 and 35 dB for
frequencies between 250 and 8000 Hz, is placeti®imfants' ears, then covered by a foam mold that
provides supplementary noise protection and ensbedshe helmet stays in place during the study”);
NIMH REPORT, supranote 376.

“5Seee.g, Judy llles et al Prospects for Prediction: Ethics Analysis of Neuaraging in Alzheimer's
Disease 1097 AINALS. N.Y. ACAD. SclI. 278, 285 (2007) (making this suggestion in thetext of
neuroimaging research involving individuals witrzAgimer’s disease).

“1°Seed5 C.F.R. § 46.111(a)(4) (2007) (“Informed conseititbe sought from each prospective subject or
the subject’s legally authorized representative.”).

“7See id§ 46.116(a)(1).

“83See id§ 46.116(a)(2).

“95ee id§ 46.116(a)(3).

120See id§ 46.116(a)(8) (“[Research] participation is vdany . . . and the subject may discontinue
participation at any time . . ..").
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scanning procedure shall be immediately discondnu€erhis criterion is meant to

incorporate the research ethics concept of “contisuconsent,” also called “behavioral
421

consent.

Ninth, both scientists and clinicians must be espigccareful to assure LARs
that the care of an individual with DOC will not bffected if the LAR chooses not to
enroll the individual in research. Like patient#yRs “may be susceptible to real or
imaginary pressure” to consent to resedféh. If a scientist also happens to be the
individual’s physician, the LAR may feel obligatexiconsent to the individual’s research
participation “out of a desire to please, gratituoiefear that failure to do so will result in
hostility or abandonmenf® LARs who act on behalf of individuals who resiihe
facilities such as rehabilitation hospitals or léegn-care hospitals may be particularly
worried that the individual will receive poor tresnt if the LAR refuses to conséht.
Patients who are not enrolled in research mustimomtto receive the same attention,
care, and compassion as patients who are enrollad criterion is designed to prevent
the exploitation of captive populations such as pla#ients at the New York State
Psychiatric Institute and the student body at Wiboook.

Tenth, scientists conducting neuroimaging reseentthDOC shall adhere to the
other requirements set forth in the Common Rul&ding, but not limited to, provisions
relating to IRB approval of researthi, the informed consent proce¥§, and
documentation of informed conséhf,as well as relevant state law.

Finally, the risk-benefit assessment set forthhis farticle shall be reviewed
periodically as neuroimaging research progresgestrent prospects for neuroimaging
(including the potential diagnostic, prognostidnicial management, and rehabilitation-
planning benefits) are optimistic. Should, howewaelditional neuroimaging research fail
to yield these benefits, or should the potentiglsut provided by neuroimaging to future
methods of communication or therapies evaporate #nticipated benefits of
neuroimaging research may no longer outweigh thlesri In this case, neuroimaging
research into DOC shall be discontinued until stiole as new potential benefits,
identified through new research hypotheses, agawesgh neuroimaging risks.

In addition to these eleven criteria, | have ongadrrecommendation regarding

consent to research participation by surrog#fest proxies’? which I will simply refer

“2lSeee.g, P. Allmark & S. Masonimproving the Quality of Consent to Randomised @died Trials by
Using Continuous Consent and Clinician Traininghie Consent Proces82 JMED. ETHICS 439 (2006).

22 |RB Guidebooksupranote 339, at 3-24.
423
Id.

424|d.

42545 C.F.R. § 46.111 (2007).

*2°1d. § 46.116.

2714, § 46.117.

28 A surrogate is a person or persons who are legallyorized to make decisions regarding care or
research participation in the name of a patieqtotential subjectz.g, DOREENM. TOWSLEY-COOK &
TERESEA. YOUNG, ETHICAL AND LEGAL ISSUES FORMAGING PROFESSIONALS58 (1999) (“A surrogate
may be a parent, an individual named by the patigile competent, or a person or persons appoinyed
the courts.”).
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to as LARs because that is the language of the GomiRule**® In the seventh and

eighth criteria, | referred to the subject’'s LARpwever, | intentionally left my
discussion of LARs until last to prevent conflatiminan LAR’s consent to an individual's
research participation with a favorable risk-beineBsessment. The minimization of
risks and a favorable risk-benefit assessment muastr prior to offering research
participation—either to the potential subject ortter LAR**' Stated another way,
research in which risks are not minimized or thatsinot yield a favorable risk-benefit
assessment may not be offered to a potential dulnjdeer LAR. | hope the organization
of this article makes clear the primacy of the miization of risks and a favorable risk-
benefit assessment.

To guide the offering of research participation e@nihe research design
minimizes risk and a favorable risk-benefit assesgnmas been made, | recommend a
federal regulation (or, barring a federal regulationiform state laws) that address LAR
consent to human-subjects research involving iddiais with decisional impairments if
the research relates to the individual's impairmenthe same class of impairments. |
impose the “relates to” requirement in an attenopprevent exploitation of individuals
with decisional impairments in research that is designed to benefit them or future
patients with the same type of condition.

The core of the Common Rule currently allows LARscbnsenf but the
definition of LAR refers to “applicable la¥® (i.e., state law in this case), which
varies*®* Some states allow “any person legally empowermddt” to consent to
research participation on behalf of an individuéhva decisional impairmerit> while
some states designate only certain individualsh sag court-appointed guardians or
conservators to consefit. Other states fail to address consent to reseandtipation at
all. State-law variation is especially troublesomethe context of biomedical and
behavioral research, which may be conducted abard#ory located in one state Zlge.g.,

New York) but may draw subjects from surroundinates (e.g., the Tri-State Ared).

429 5eee.g, Marian W. Fischmarinformed Consentn ETHICS INRESEARCH WITHHUMAN PARTICIPANTS
44 (Bruce D. Sales & Susan Folkman eds., 2000)€f@&tore, for those potential participants who ldek
legal capacity to consent, a proxy consent carbbaireed from a parent, guardian, or legally autheti
representative.”); Benjamin FreedmanMoral Theory of Consefih INTERVENTION AND REFLECTION:
BASICISSUES INMEDICAL ETHICS 266, 273 (Ronald Munson ed., 1979) (“Proxy congenbnsent given
on behalf of an individual who is himself incapabfegranting consent.”).

43045 C.F.R. § 46.102(c) (2007) (definihgRas an “individual or judicial or other body autized under
applicable law to consent on behalf of a prospedivbject to the subject’s” research participati@h)g
46.111(a)(4) (“Informed consent will be sought freach prospective subject or the subject’s legally
authorized representative. . .. ").

*311d. § 46.111(a) (requiring research projects to satisth of seven core criteria, including risks to
subjects being reasonable in relation to anticgbatnefits).

*321d. § 46.111(a)(4).

“33 Moreno,supranote 18 at 14.

434 SeesupraPart II(E) (discussing the variation of state lamthis area).

3% See, e.g N.Y.PuBLIC HEALTH LAW § 2442 (McKinney 2007) (“If the human subject hleeswise
legally unable to render consent, such consentlsbaubscribed to in writing by such other perasmmay
be legally empowered to act on behalf of the huséject.”).

43¢ Seee.g, CAL. HEALTH & SAFETY CODE § 24175(b)(1) (2007).

437 SeeSteinbergsupranote 12, at 1011.
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IRBs, scientific journals, and funding agencieg, lditter two of which may be located in
still other states, are not trained in conflictkfv principles and currently make ad hoc
decisions regarding whether LAR consent is ethmallegal regardless of whether
applicable state law permits such condéhtl therefore recommend one federal 1&tv
(preferably) or uniform state laws identifying bdtie persons empowered to consent to
research participation on behalf of an individualhwa decisional impairment and the
process for such consent.

The ethical and legal issues raised by researcbivimg individuals with
decisional impairments are not going away. Mentabmlers, including psychiatric
conditions, developmental disabilities, and DOCes particularly recalcitrant, and
scientists face tremendous public and peer pressurdiscover new therapié®
Compliance with the criteria and recommendatiorntsfeeh above should ensure the
minimization of risks, a favorable balance of risked benefits, and uniformity in
decision making with regard to surrogate consettiéncontext of neuroimaging research
involving DOCs.

*%1d. at 1010.

3% The federal law may be established as a new subjtain the Common Rule at 45 C.F.R. Part 46,
Subpart E.

40 SeeMORENQ supranote 160, at 157.
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