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Abstract

Objectives: The topic of survival time will be examined afated to both clinical and forensic
aspects of importance to clinicians working with this special population of patients following
severe traumatic brain Injury (STBNomenclature issues relevant to biostatistics and the
neuroscientific investigationfesurvival after STBI will also be explored. Biostatistical methods
used for determining survival time will be revieweBlome of the relevant topics to be
discussed include the utility and design of life tables, basic biostatistics relevant to life
expectancy determination, methodologies for survival data analysis, caveats on interpreting
survival data, and prediction of survival time The latest eviddrased data on morbidity and
mortality survival risk factors after STBI will be explored. Clinical hasviorensic issues
pertinent to prognosticating survival time will also be enumerat€uirrent literature

examining life expectancy issues after STBI will also be reviewed.
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Abstract

Objectives: Phamacotherapeutic interventions and persons with disorders of consciousness
is a relatively new in controversial area of neuro rehabilitati®his lecture will focus on the

use of pharmacotherapeutic agents in enhancement function in low level neurolstates

seen after severe acquired brain injury and in particular severe traumatic brain

injury. Discussionsegardingfacilitation of neurorecovery via neuroplastic enhancement
versus more straightforward impairment modulation will be explorédpropod hierarchical
approach to drug treatment will be proposed examining the existing literature and theoretical
basis for treatment with various drug classes including but not necessarily limited to
dopaminergic and noradrenergic agonists for featiltbn of arousal, recovery and
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modafinil/armodafinil, apomorphine, lamotyine and naltrexoneAn issue regarding dosing,
side effects and precautions discussed as well thecaietmechanism wa® explain positive
effects of such treatments.
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Abstract

Objectives:By means of squadcoherences in EEG signal we measured lefvidle functional
connectivity iInDMRSN.

Methods: The group of 39 adultubjects 1=39, mean age 61.94) were examined in University
Hospital by means of EEG procedure during GA in open thorax surgery. GA was induced by
intravenous application of propofol. Wesed inhalation anaesthetics drubhese data
constituted a 19channel EEG, referenced to the Cz electrddeach of the 36 subjects one (8
s) EEG epoch was selected for further analysis.

We assumed that in this step of the surgery the depth of the anaesthesia was most
appropriate and raghly comparable across the subjects. Moreover, in most of the
anaesthetized subjects a clear EEG pattern of bauwppression pattern was present.

Changes in the mean coherences in five conventional frequency bands (dei®Otheta 4

7.9; alpha 812.9; beta 1329.9 and gamma 385 Hz) in DMRSN during GA were evaluated.
They were compared with findings in the normal EEG of 86 alert subjects, severely abnormal
EEG of 112 patients with dementia and/or encephalopathy, and the mathematical model of
braindeath.

Results:The EEG of patients in GA showed significant decrease in the gamma coherence in the
posterior area of the DMRSN compared to both the control group, the demented patients, and
with model of brain death.

ConclusionsThe functional connectityi in the DMRSN assessed by mean coherences could be
a reliable and robust method for assessing the depth of GA and maybe also disorders of
consciousness generally.

Keywords:EEG signathe default mode resting state network, general anaesthesia, open
thorax surgery.
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Abstract

Summary:For generations, cardioresptory death was the sole clinical definition of death,
though frequently without any standard criteria and often tainted by misdiagnoses. And as
resuscitation techniques and mechanical ventilation developed, a new definition of death was
needed.

The idea of brain death or death by neurologic criteria (BD/DNC) was first recognized in
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first published clinical definition, commonly known as the Harvard BraatiD@riteria. Since

then, there have been many other guidelines and protocols published, adopted and revised

throughout the world with general acceptance of the concept of brain death among medical

groups, major religions and governments.

However, therecontinues to be confusion and dilemmas that arise regarding BD/DNC.
Inconsistencies in concept, criteria, practice and documentation exist internationally and
within countries. Difficulties in conducting randomized clinical trials and large scale studies
result in a lack of robust data from which to develop evidebhased recommendations. Legal
challenges on the validity of BD/DNC continue to promote controversy. While there have been
previous attempts at developing standardization in BD/DNC determindtom, variety of

reasons, these efforts have been found wanting.

We have begun yet another effort to bring conformity to the determination of BD/DNC.
Through review and application of the best evidence available, we hope to improve the rigour
of brain dath determination and minimize diagnostic error based on these expert consensus
recommendations. By decreasing variations and inconsistencies in practice, we expect
improved patient and family care, and increased public and health care community confidence
in the BD/DNC declaration process.

Some of the developments of this project will be presented.
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Abstract

The California case of Jahi McMa#ets out a problem that continues to challenge

doctors, hospitals, courts, and society. Who determines medical treatmeriiie
physician?PatientsFamilies? Couts?Society? In the Jahi McMath case, a

California superior court ruled that the 13 year oldpatient met the statutory
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Precinding from the public health implications of having millions of individuals
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parents, or proxies, have the right to determine what medical treatment is to be
provided to a patient.

The issue dominated the headlines in the British of Charlie Gard in which the
parents of a newborn suffering from a rare mitochondrial disorder for which there
is no known treatment, against the advice of the treating physicians, demanded
access to an experimental treatment being offered by a New York physician.

The public response to a British High Court ruling that denied the parents the right

to take theiruncd OAET OO0 ET £ZAT O O . Ax 91 OE A& O OEA
This paper will explore the implications of that case from the British and American

legal and medical perspectives.
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Abstract

This oral presentation has two parts. The first part differentiates the main positions in the
debate over the neurological determination of death (NDD) according to the standard for
declarng death. The traditional position (TP) recognizes one standard only: the irreversible
cessation of cardiopulmonary function. The whblain position (WBP) recognizes an

additional standard: the irreversible cessation of all functions of the entirapiacluding the

brain stem. The highdsrain position (HBP) adds a third standard: the irreversible loss of the
capacity for consciousness. The second part turns to Aristotle and interprets TP, WBP and HBP
in traditional terms: as the disintegration tife complex unity that distinguishes the living

from the nonliving. Aristotle describes organisms of increasing complexity when he
differentiates animals from plants: somatic integration requires metabolism so metabolism is
present in every organism; like plants, animals need to find and consume food so they are
also sensate; as sensate organisms, animals are oriented by the desire to satisfy their needs
and avoid harm. This increased complexity yields three kinds of disintegratisnfor each
position in the NDD debate. TP: death is unambiguous when the failure of metabolism ends in
somatic disintegration. WBP: while there is ambiguity, the organism ceases to be an animal
when the union of sensation and metabolism disintegrates. HBP: the sapacdtsensation

and desire destroys the orientation displayed by all animals, but the disintegration is (so far)
too ambiguous to accept as death. The Aristotelian account of NDD shows promise for
understanding the debate.
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Abstract

Objectives: Resuscitated people sometimes reppttenomenological experiences.g., out

of-body experiences, encountering deceased reladivieey had duringlinical deathe.g.,

cardiac arrest)These perceptual experiencestriguing by their extreordinary aspet are
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memories appear paradoxical, considerthg reportedrichness of tk memory and the fact

that these experiencesccur during a moment of brain dysfunction. In this study, we used an

integrated approach involving a hypnosiased protocol to improve recall together with EEG
NBEO2NRAY3I Ay 2NRSNI y2fRyBSaGNK¥IVESRORYR (K80 WSNJ
memory and their neural correlates.

Methods: We included 5 volunteers who previously had a NDE (as defined by the NDE scale).
We added control conditions requiring volunteers to recall both memaories using mental
imagery. After each recall session, the subjegtikenomenologywas assessed by

standardized tools§HSS scorg¥AS scales). We measured brain changes usinglaigtity

EEG.

Results:At a phenomenological level, we succeeded in recreating some NDEsetein all

participants without any adverse effec&bsorption, dissociation and similarity (with their
previous# ISy dzAySQ SELISNASYyOSao fS@Sta 6SNB KAIKSNI R
to mental imagery conditiong\t a neural levelNDEconditions significantly increased the

alpha power in both frontal and posterior regioasd SHSS scores were predictors of power in

the alpha band.

ConclusionsA better scientific comprehension of NDE memories following clinical death will
helptoreducdi KS O2y FdzaAzy 06a2YSiAYSa SEA&GAY3I FY2y3I
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Abstract

Introduction: Patients with disorders of consciousn€BgOC) are highly exposed to the risk of
misdiagnosis leading to relevant clinical and ethical issues. The gold standard behavioral
assessment is the Coma Recovery Sg&evised (CRS) and relies on a significant number of
motor behaviors. Some patientsay be unable to show the expected responses due to motor
impairment after the brain injury. The aim of this study is to improve the motor function by
the means of transcranial direct current stimulation (tDCS) to enhance the behavioral
responses as measent by the CRR.

Methods: In this randomized doubtblind shamcontrolled crossover study, patients with DOC
received, in a randomized order, anodal and sham tDCS (2 x 2 mA during 20 minutes) over the
motor cortex of the most affected side. The level ofistious awareness was assessed using

the CR®R before and after each stimulation.

Results:10 DOC patients were included in this study (4922 years; 6 MCS, 4 UWS, 5 TBI, 5
nTBI, 7£13 months since injury). At the group level, no significant treatment eféexct

identified for the CRR total score (p=0.55) and for the motor subscale (p=0.75). At the single
subjectlevel, one patient showed visual pursuit only after active stimulation and improved his
diagnosis.

ConclusionsAt the group level, tDCS applied the motor cortex of patients with DOC does
not improve their behavioral responses. Other brain regions appear to be better targets to
stimulate the recovery of signs of consciousness in DOC patients (e.g., the left prefrontal
cortex).

Keywords:transcranal direct current stimulation (tDCS), disorders of consciousness, brain
injury, motor cortex, coma recoveiscale revised
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Abstract

Introduction: Spasticity is a major issue encountered by patients with chronic disorders of
consciousness (DOC). This motor disorder appears indeed frequently after a lesion involving
the central nervous system. While the prevalence of spasticity in DOC patients is reported
from ranging from 59% to 89%, treatment options are still poorly studiatke of these options

is the application of soft splints on the upper limb extremity. The aim of this ongoing trial is to
investigate the tolerance and lortgrm effects of these splints.

Methods: In this randomized simplblind placebecontrolled study patients with DOC

presenting spasticity wear an active or a placebo soft splint on the spastic hand(s) for three
hours a day, 5 times a week during three weeks. Primary outcome measures are the tolerance
of the splint and the severity of spasticity (as reeged by the modified Ashworth scale and

the modified Tardieu scale). Secondary outcomes include pain and hand opening.

Results:So far, 5 patients have been included and 4 are enrolled. The preliminary results show
good tolerance and significaimhprovement in hand opening during the intervention but not

at 3weeks followup. A decrease in the spasticity scores is also observed in the experimental
group and not in the placebo group but the difference is-samificant (p>0.05).

ConclusionsThisongoing trial show that soft splints might present a skherm benefit to
improve the spasticity in patients with DOC but more patient need to be included. Further
studies should investigate treatment options specific to these-ommmunicative and
bedridden patients.

Keywords:disorders of consciousness, spasticity, soft splint, modified Ashworth scale, hand
opening
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Abstract

Recently, the electromagnetic stimulation method to enhance a nerve axonal extension has
been attracting a great attention in the nerve regeneration. In this studydesgn and

fabricate a new 3D bieeactor, which can implement uniform AC magnetic field (ACMF)
stimulation on PC12 cells. We observe the morphology of nerve cells (PC12) by using the multi
photon microscope and evaluate effectiveness of uniform ACMFRukdtian on the nerve

axonal extension and the neural network generation.

Firstly, a uniform ACMF stimulation kieactor was designed by using the pole piece structure.
We searched an optimum structure using the magnetic field finite element analysesaio ob

a uniform magnetic flux density in the culture region. Secondly, a chamber for 3D culture of
PC12 cells was fabricated. PC12 cells were disseminated into a collagen gel which poured in
the chamber. We evaluated the effects of uniform ACMF stimulabanhance the nerve

axonal extension. In our bi@actor, an increase in axonal extension length and number of
dendrites was observed under ACMF stimulation after 7 days culture. Finally, it was concluded
that our uniform ACMF stimulation bi@actor is a effective tool for the nerve axonal

extension and the neural network regeneration.
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Abstract

Objectives: Resistance to eye opening (REO) is a commonly encountered phenomenon in
clinical practice. We aim to investigate whether REO is a sign of consciousness or a reflex in
severely brairinjured patients

Methods: We recorded REOQ in chronic patients with disosdaf consciousness during a
multimodal diagnostic assessment. REO evaluations were performed daily in each patient and
clinical diagnosis of unresponsive wakefulness syndrome (UWS), minimally conscious state
with (MCS+) or without (MCSpreserved languagprocessing was made using the Coma
Recovery ScalRevised (CRS).

Results:Out of 150 consecutive patients, 79 patients fit inclusion criteria. REO was seen in 19
patients (24.1%). At the group level, there was a significant relationship between tbenwe
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difference in the repeatability of REO in patients in MCS+ compared to UWS and MGS T

6.01, df = 2, p = 0.049). Out of 23 patients in UWS, six showedrREw@m five showed

atypical brain patterns activation.

ConclusionsOur findings suggest a voluntary basis for REO and stress the need for multiple
serial assessments of REO in these patients, especially since most patients show fluctuating
levels of consousness.

Keywords:disorders of consciousness, resistance to eye opening, unresponsive wakefulness
syndrome, minimally conscious state, diagnosis, behavior.
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