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state and the 2002 case definition on minimally conscious state (MCS) and provide carc
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This essay complements the scientific and practice scope of the American Academy of Neu- Practice guideline update

SR rology Guideline on Disorders of Consciousness by providing a discussion of the ethical, recommendations
‘ palliative, and policy aspects of the management of this group of patients. We endorse the summary: Disorders of
renaming of “permanent” vegetative state to “chronic” vegetative state given the increased consciousness: Report of
ELSEVIER frequency of reports of late improvements but suggest that further refinement of this class of the Guideline
N patients is necessary to distinguish late recoveries from patients who were misdiagnosed or in Development,

cognitive-motor dissociation. Additional nosologic darity and prognostic refinement is nec- Dissemination, and

essary to nreclude overestimation of low nrohahility events. We arcue that the new descrintor

Implementation



Highlights: Systematic Review and Practice Guidelines

Landmark statement AAN, College of PMR, National Institute of Disability,
Independent Living, and Rehabilitation Medicine

Significance of joint publication in Neurology as well as Archives Physical Medicine and
Rehabilitation

Improved diagnostic accuracy: Serial exams CRS-R, use of emerging neuroimaging
technologies fMRI, SPECT

Evolving treatments, Amantadine, not proof of principle data if <20 subjects; eg.
Neuromodulation (DBS, TCM, Ultrasound)

Amelioration/prevention of confounding conditions that impinge diagnosis and/or
adversely effect morbidity & mortality (eg. pneumonia, bedsores etc.)

Chronic Vegetative State

Calls for standards of care, yet paradoxical decline in rehab days over prior 15
yvears 2 How can patients then benefit from this golden age of brain science?




Terry Wallis, 57, Dies; Awoke
19 Years After a Traumatic
Brain Injury

Long after a car accident left him in a

minimally conscious state in 1984, he woke up
one day and said, “Mom.” Then he kept

Che New Pork Times -

April 7,1964 -
March 29, 2022

AN HOSPITA

- i
Terry Wallis at his home in Arkansas in 2006, three years
after he regained the ability to speak. “He’s a unicorn in the
sense that he emerged so late,” a doctor said. “We’ll never
know exactly why he emerged after 19 years.” Ron Phillips
for The New York Times

@ By Richard Sandomir
)3
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Terry Wallis: How far we have come...
and how far we have to go....
« 39 year old Arkansan in “coma” since 1984

« “Miracle awakening” from “coma / persistent vegetative state” on
July 11, 2003 while in “custodial care”

« “Mom”, “Pepsi”, weeks greater fluency
« Reagan was still president

» Review of behaviors — not VS but MCS (Error rates estimated at 30
- 40% in nursing homes for “VS” when actually “MCS")

« Wallis un-assessed by neurologist x 19 years, per father

» Contractures. Body is not up to recovering brain ...

« "Mama, Life is good" —2009

REPRINTED WITH PERMISSION FROM
CEREBRUM
Volume 5 Number 4 Fall 2003 The Dana Foundation New York

Schiff ND and Fins JJ. Cerebrum, 2004.

| by Nicholas D. Schiff, M.D., and Joseph J. Fins, M.D.
Fins, Schiff and Foley. Neurology 2007. S

Fins Cambridge Quarterly, 2009
Fins, Rights Come to Mind, 2015
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JOSEPH J. FINS

The Complicated Legacy
of Terry Wallis and
His Brain Injury

An Arkansas man’s unprecedented recovery of consciousness, and his recent
death, demonstrate why progress in neuroscience must be matched by new
standards of care for patients that protect their civil rights.

Daily Mail.com

An extraordinary life

An all too ordinary death
Promise and Peril of
Brain Injury

Even Terry Wallis was
vulnerable...

Fins JJ. The Complicated Legacy of Terry Wallis and his Brain Injury. Issues in Science and

Technology. Winter 2023, volume 29(2):41-47.

https://issues.org/terry-wallis-brain-injury-neuroscience-care-fins/
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A Biography of a Brain Injury: The Final
Chapter*

« February 2022 call from Terry’s sister

* Pneumonia on a ventilator

* Doctors want to remove life-sustaining

* They could not imagine his was a life worth living
* But treatable pneumonia

« Terry seemed withdrawn

« Brain function unchanged, he had a heavy heart

 Grieving his mother Angilee who died in 2018

* A doctor asked if he wanted to be with his mother, he

Terry Wallis (1964—2022) out with his family on a
mountain in Arkansas. His brother George pushes
his chair with his brother Perry behind. Terry’s
sister, Tammy Baze, is reflected in his glasses.
(Photo courtesy of Tammy Baze.)

indicated “yes”

« Sister alarmed, he just missed Angilee...

* with the permission of the Wallis Family



Terry’s funeral floral arrangement
courtesy of Tammy Baze

A Biography of a Brain Injury: The Final
Chapter

Needed more care; not less

Need for rehabilitation could not be met in rural Arkansas
Only out of state; too frail

Died of pulmonary complications

Intersectionality of: disability; cross-currents of right to die
movement; poverty; access to care in rural US
Compounding vulnerabilities

Need for greater protections: access to care and human

rights protections



From: Tammy Baze B
Subject RE: [EXTERNAL] The Complicated Legacy of Terry Wallis and His Brain Injury
Date: January 30, 2023 at 9:33 PM
To: Joseph J Fins jifins@med.comell.edu

Thank you for putting into words that | didn’t even know existed and maybe helping others that
are going through or might go through the same thing we did,, you are so right,, his death was a
needless tragedy. One that no matter what | did | couldn’t stop. There were so many good times
we had with Terry, even in the state he was in, he loved us and we loved him,, he sure told us
very loud and clear sometimes many times a day. Moms death hurt him so very badly, just as it
has me Perry and George too,, she was a saint we didn’t deserve a mother like her but | am so
grateful to God that we had her. There were a lot of words in that article | didn’t understand but
you had me in tears. |think you did an awesome job on it and | pray that your message gets
where it needs to be to help others. Thank you for your tribute! You are a wonderful person with
a heart of gold,, | really appreciate all that you have done for us, the whole family but especially
mom and Terry . reading this article really brought the tears out.. that ok too. Thank you Joe for
caring and trying to help me in a hopeless cause.

Please keep in touch with me
The best to you Sir,,

Heartfelt thanks

Tammy

Sent from Mail for Windows

From: Joseph J Fins

$ent: Monday, January 30, 2023 7:00 PM

To: Tammy Wallis/Baze

Subject: The Complicated Legacy of Terry Wallis and His Brain Injury

Hi Tammy,

Hope you and yours are doing well. The article about Terry came out today. Below is the link. If
you remind me of your home address I'll ask that they send a physical copy of the magazine. By
the way did the book | sent ever arrive? Hope so!

All best,

Joe



Neglect amidst Therapeutic & Rehabilitative Potentiality ...

Jose M. R. Delgado, M.D.

Physical Control
-of the Mind

Edned By Rum Mantla Anshen

Potentiality is like a
beautiful highway, able to
accommodate traffic and
facilitate the exchange of
visitors among the many
cities. The highway,
however, cannot create
cars, trucks, merchandise,
businessmen, workers, and
all the life which circulates
along it. The road makes
functions possible, but by
itself is a useless stretch of
pavement.

JMR, Delgado, 1969
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Mesocircuit-fronto-parietal model

transcranial )
Direct \ amantadine
Current . Parietal/

occipital/
temporal
cortex

Stimulation

EXTERNAL or
SENSORY
AWARENESS

Deep brain
stimulation

Striatum

zolpidem /K,bus
pallidus interna

Central
thalamus

— Weak excitation
—— Excess inhibition
- -| Loss of inhibition

_natu_re Pedunculopontine

nucleus

Giacino, Fins, Laureys, Schiff, Nature Rev Neurol 2014



Behavioral Improvements with Thalamic Stimulation
after Severe Traumatic Brain Injury.

Single Subject, Severe TBI, (low level MCS) 6 years
post injury

6 month double blind cross-over study
Bilateral thalamic DBS

Increased
» cognitively-mediated behaviors, language

« Limb control
* Oral feeding vs PEG

Observed improvements correlate w stimulation

First evidence DBS can promote late recovery from
severe TBI

Progress in face of ignorance --Tempered humility
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Behavioral Improvements with Thalamic
Stimulation after Severe Traumatic Brain Injury.
Schiff ND, Giacino JT, Kalmar K, Victor JD,
Baker K, Gerber M, Fritz B, Eisenberg B,
O'Connor J, Kobylarz EJ, Farris S, Machado A,
McCagg C, Plum F, Fins JJ, Rezai AR. Nature
2007;448(7153): 600-603.
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Cognitive Motor Dissociation
in Disorders of Consciousness

Y.G. Bodien, ). Allanson, P. Cardone, A. Bonhomme, |. Carmona, C. Chatelle,
5. Chennu, M. Conte, 5. Diehaene, P. Finoia, G. Heinonen, ).E. Hersh, E. Kamau,
PK. Lawrence, ¥.C. Lupson, A. Meydan, B. Rohaut, W .R. Sanders, |.D. Sitt,
A. Soddu, M. Valente, A. Velazquer, H.U. Yoss, A. Vrosgow, |. Claassen,
B.L. Edlow, ).). Fins, O. Gosseries, 5. Laureys, [r. Menon, L Naccache,
AM. Owen, ). Pickard, E_A. Stamatakis, A. Thibaut, |.D. Victor, ).T. Giacina,
E. Bagiella, and M.D. Schiff

ABSTRACT

BACKGROUND
The authoes” full names, academsc de-  Patients with brain injury who are unresponsive to commands may perform cogni-

grees, and affikiations are listed in theAp- (g tasks that are detected on functions] magnetic reson ance imaging (FMET) and
pendix. Dr. Schiff can be montacied at . - .
nds 200l @ med.comelledu or at the Feil S eCiroencephalography (EEG) This phenomenon, known as cognitive motor dis-

Fasmily Brain and Mind Research Institube,  50ciation, has not been systematically studied n a large cohort of persons with

1326 York Ave., New York, NY 10065. disorders of conschousness.
1 Engl | Mad 2024:391:598- 64,
DAO1: 18,1055 NEJWioal 603645 METHODS

e e e The added complexity and

of 353 adults with disorders of consciousness. We assessed the response to com-

mands on task-based fME] or EEG in participants without an chservable response d LA B

to verbal commands (e, those with a behavioral diagnosis of coma, vegetative state, pOSSl l ltles O O v ert
or minimally conschous state—minus) and n participants with an observable re-

sponse o verbal commands. The presence or absence of an observable response to

e e o s o e SRR Consciousness

RESULTS

Laata from fMEI only or EEG only were available for 6%k of the participants, and
data from both fMRI and EEG were available for 35%. The median age of the
particdpants was 379 years, the median time between brain Injury and assessment
with the CR5-R was 7.9 months (25% of the participants were assessed with the
CR5-R within 28 days after injury), and brain trauma was an etiologic factor in 50%.
We detected cognitive motor dissociation in 60 of the 241 particpants (25%) without
an ohservable response to commands, of whom 11 had been assessed with the use
of fMRE] only, 13 with the use of EEG only, and 36 with the use of both technbques.
Cognitive motor dissociation was associated with younger age, longer tme since
injury, and brain traxma as an eticlogic factor. In contrast, responses on task-based
fMRI or EEG occurred in 43 of 112 participants (3#%) with an observable response
to verbal commands.

CONCLUSIONS

Approximately one in four participants without an observable response to com-
mands performed a cognitive task on fMRI or EEG as compared with one in three
participants with an observable response to commands. (Funded by the James 5.
McDonnell Foundation and others.)

508 M EMGL) WED FRL7 WEM.OEG  AUGUST 1%, 1024
The Mew England Joursal of Medicine

Dommlosded from mejm org 2t WELL CORNELL MEDECAL COLLEGE LIBRARY on August 14, 2004. For personal mse caly.
Mo cher mees without permission. Copyrighi © 3004 Messar husetss badical Socsety. All nghis reserved.




A Reframing: New Science and Evolving Ethics

“ Inventions of new agencies and
instruments create new ends; they
create new consequences which stir
men to form new purposes.”

John Dewey

Common Sense and Scientific

“...[N]ew insights and societal
understandings can reveal unjustified
inequality within fundamental
institutions that once passed as
unnoticed and unchallenged.

Justice Anthony Kennedy
Obergefell v. Hodges, 135 S. Ct 2584,
2603 (2015)

Inquiry (1938)



Disability Rights...

 Brain Injured individuals, ignored, . )
sequestered, potentially salvageable €he New YJork Cimes

The Opinion Pages
Brain Injury and the Civil Right We Don’t
» Young people with brain injuries Think About

Joseph J. Fins

Segregated in nurSing homes by DISABILITY AUG. 24, 2017
the three hour rule...

 Two tier system of care

e Ill-equipped for medical management

 Absence of rehabilitation

e Pain management
» Civil/Disability Rights

Fins JJ Rights Come to Mind: Brain Injury, Ethics and the Struggle for
Consciousness. Cambridge University Press, 2015



From Separate to Equal...

* Violation of human rights

« Americans with Disability Act

(ADA)
* UN Convention on Disability

* Right to be maximally
integrated into society

*

b
% *
1800 - 2020 ¥
e *
L

Americans with Disabilities Act
Celebrate the ADA! July 26, 2020

CONVENTION on the RIGHTS of
PERSONS with DISABILITIES

Fins JJ. Rights Come to Mind: Brain Injury, Ethics and the Struggle for
Consciousness. Cambridge University Press, 2015

Wright MS and Fins JJ. Rehabilitation, Education, and the Integration of Individuals
with Severe Brain Injury into Civil Society: Towards an Expanded Rights Agenda in
Response to New Insights from Translational Neuroethics and Neuroscience. Yale
Journal of Health Policy, Law, and Ethics 2016;16(2): 233-288.



TOWARDS...A NEW RIGHTS MOVEMENT

. WELCOME T0V1
y € EN‘;;SC“X“I‘;‘;;LLS 1 Before seen by society as gatlents covered by such
o] eomsusuen | legislation, need to secure basic rights of citizenship, to

1831 have rights enjoyed by majority. Old story, new

population.

g

From Seneca Falls
[Women's Suffrage/Women's Rights]

To Selma

e [US Civil Rights/Integration]
N STONEWALL

THE RIOTS THAT SPARKED
THE GAY REVOLUTION

And Stonewall
[Gay Rights/Marriage]

| Dispossessed Groulli)s had to appeal for rights
T enjoyed by other citizens...struggles
DAVID CARTER continue




From Rights to Capabilities:
A Novel Argument for Neurotech Justice...
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Brain Injury, Ethics, and the
Struggle for Consciousness MARTIA C. NUSSEAUM

JOSEPH ]J. FINS




Central Thalamic Stimulation
for Traumatic Brain Inju
Study [UH3 NS095554-01

. %completed study. All >10% improvement Trail-Making
est part B; measure of processing speed; improved
executive function

« 2/5 subjects one point increase in GOS-E with just 3
months of stimulation Historic inflection point

nature medicine

Article https://doi.org/10.1038/s41591-023-02638-4

Thalamicdeep brain stimulationin
traumaticbraininjury:aphasel,
randomized feasibility study

Received: 11 August 2023 Nicholas D. Schiff®'?', Joseph T. Giacino®*, Christopher R. Butson®°%,

Eun Young Choi®’, Jonathan L. Baker®', Kyle P. O'Sullivan®,

Andrew P. Janson®?, Michael Bergin®, Helen M. Bronte-Stewart’, Jason Chua®,
Published online: 04 December 2023 Laurel DeGeorge', Sureyya Dikmen'®, Adam Fogarty’, Linda M. Gerber ®°",
Mark Krel’, Jose Maldonado™, Matthew Radovan®, Sudhin A. Shah,

Jason Su®™, Nancy Temkin'®, Thomas Tourdias", Jonathan D. Victor®'?,
Abigail Waters?, Stephanie A. Kolakowsky-Hayner’, Joseph J. Fins®",

Andre G. Machado ®®, Brian K. Rutt ® **°*' & Jaimie M. Henderson ® "2°*
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™ |Check for updates

Converging evidence indicates that impairments in executive function and
information-processing speed limit quality of life and social reentry after
moderate-to-severe traumatic brain injury (msTBI). These deficits reflect
dysfunction of frontostriatal networks for which the central lateral (CL)
nucleus of the thalamus is a critical node. The primary objective of this
feasibility study was to test the safety and efficacy of deep brain stimulation
within the CL and the associated medial dorsal tegmental (CL/DTTm) tract.
Six participants with msTBI, who were between 3 and 18 years post-injury,
underwent surgery with electrode placement guided by imaging and
subject-specific biophysical modeling to predict activation of the CL/DTTm
tract. The primary efficacy measure was improvement in executive control
indexed by processing speed on part B of the trail-making test.

Allsix participants were safely implanted. Five participants completed the
study and one was withdrawn for protocol non-compliance. Processing
speed on part B of the trail-making testimproved 15% to 52% from baseline,
exceeding the 10% benchmark for improvement in all five cases.
CL/DTTmdeep brain stimulation can be safely applied and may improve
executive controlin patients withmsTBIwho areinthe chronic phase of recovery.
ClinicalTrials.gov identifier: NCT02881151.

msTBI often leads to enduring physical, cognitive, emotional and
behavioral impairments'”. Cognitive dysfunction is the dominant fac-
tor underlying persistent functional disability following msTBI***and
correlates withbothinjury severity and performance on standardized
neuropsychological assessments’. Characteristically, cognitive dys-
functionin msTBlimpacts executive control underlying task-switching

and organizing activities, sustained attention, information-processing
speed and resistance to mental fatigue® *'°. The msTBI population is
estimated to number more than 5 million individuals in the United
States" who remain unable to return to previous levels of functioning
within their communities'. At present, there is no effective therapy
for the disabling effects of injury-related impairments in attention,

A full list of affiliations appears at the end of the paper. - e-mail: nds2001@med.cornell.edu; henderj@stanford.edu

Nature Medicine

Schiff ND, Giacino JT, Butson CR, Baker JL, Bergin M, Bronte-Stewart HM, Choi
EY, DeGeorge L, Gerber LM, Janson AP, Shah SA, Su J, Waters A, Temkin N,

Kolakowsky-Hayner SA, Fins JJ, Machado AG, Rutt BK, Henderson JM.
Thalamic Deep Brain Stimulation in Traumatic Brain Injury: A Phase 1,
Randomized Feasibility Study. Nature Medicine. 2023.
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ARTICLE

Subject and Family Perspectives from the Central
Thalamic Deep Brain Stimulation Trial for Traumatic Brain
Injury: Part I

Joseph J. Fins* ), Megan §. Wright'~, Kaiulani S. Shulman', Jaimie M. Henderson® and
Nicholas D. Schiff"”

!Division of Medical Ethics, Weill Cornell Medical College, New York, NY, USA

2Solomon Center for Health Law & Policy, Yale Law School, New Haven, CT, USA

3school of Law, Pennsylvania State University, State College, PA, USA
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Corresponding author: Joseph J. Fins; Email: jjfins@med.cornell.edu

Abstract

This is the second paper in a two-part series describing subject and family perspectives from the CENTURY-
S (CENtral Thalamic Deep Brain Stimulation for the Treatment of Traumatic Brain InjURY-Safety) first-in-
human invasive neurological device trial to achieve cognitive restoration in moderate to severe traumatic
brain injury (msTBI). To participate, subjects were independently assessed to formally establish decision-
making capacity to provide voluntary informed consent. Here, we report on post-operative interviews
conducted after a successful trial of thalamic stimulation. All five msTBI subjects met a pre-selected primary
endpoint of at least a 10% improvement in completion time on Trail-Making-Test Part B, a marker of
executive function, We describe narrative responses of subjects and family members, refracted against that
success. Interviews following surgery and the stimulation trial revealed the challenge of adaptation to
improvements in cognitive function and emotional regulation as well as altered (and restored) relationships
and family dynamics. These improvements exposed barriers to social reintegration made relevant by
recoveries once thought inconceivable. The study’s success sparked concerns about post-trial access to
implanted devices, financing of device maintenance, battery replacement, and on-going care. Most subjects
and families identified the need for supportive counseling to adapt to the new trajectory of their lives.

Keywords: brain injury; deep brain stimulation; cognitive restoration; disability rights; post-trial obligations

Introduction

This is the second paper’ in a two-part series describing subject and family perspectives from the
CENTURY-S (CENtral Thalamic Deep Brain Stimulation for the Treatment of Traumatic Brain InjURY
using the Medtronic PC + §) [UH3 NS095554, NCT 02881151] first-in-human invasive neurological
device trial to achieve cognitive restoration in moderate to severe traumatic brain injury (TBI), with
subjects who were deemed capable of providing voluntary informed consent. In this follow-up paper, we
report on interviews conducted postoperatively after a successful trial of thalamic stimulation which met
targeted milestones for improved executive dysfunction in chronic brain injury with at least a 10%
improvement in completion time on Trail Making Test-Part B, which evaluates executive function.

Results of the CENTURY-S Study for Moderate to Severe TBI

In the CENTURY-S study, deep brain stimulation (DBS) electrodes were placed in six participants with
moderate to severe TBI (Glasgow Coma Scale Extended GOSE 5-7) to modulate cognitive impairment.

© The Author(s), 2023. Published by Cambridge University Press.

Subject is a “totally different
erson”... the essence of my daughter
ad changed forever... knowing she
could never be who she was before...I
raised her all over again”

“I got my daughter back. I got my
daughter back. It’s a miracle. It’s so
profound for us. It’s a profound
change. Now here comes the tears. If
somebody told me in August we
would be sitting here having this kind
of conversation in January. I never
would’ve believed it. It’s beyond my
hopes, beyond anticipation.
Somebody turned the lights back on.”

Fins et al. Subject and Family Perspectives
from the Central Thalamic Deep Brain
Stimulation for Traumatic Brain Injury Study,
Part I & 2. Cambridge Quarterly of
Healthcare Ethics, 2022 & 2023.



Three Hour Rule is Ethically Unjustified and Likely a
Violation of Disability Law

Ethically unjustified
Precludes recovery before it starts
Segregates patients in chronic

care, never to return
Violation of the ADA, is this
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something we could litigate?
Early prognostication is Brains recover by
inconsistent with the temporal biological
course of recovery -
. . mechanisms
Negates hidden potential of CMD :
not reimbursement

Disregards emerging therapeutic e
and rehabilitative efficacy criteria
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