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Cardiac Arrest

Neurological Conseguences of CA

Even survivors of CA suffer from neurological complications.

In 2000, the AHA statement captures the needs of research
incorporating the brain in any cardiopulmonary resuscitation.

Hypothermia as a Neuroprotective Strategy
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Effects of hypothermia leading to recovery on the injured brain after CA

Hypothesis

The brain's response to hypothermic treatment after CA can be directly

reflected in the neural electrical responses

To develop novel quantitative methods for studying the neural firing
patterns to graded levels of ischemic brain injury

To evaluate the relation between the subcortical and cortical rhythms in
the time course of brain injury and its recovery

To demonstrate neural electrical changes to hypothermic/normothermic
treatment in rodents resuscitated from cardiac arrest




Quantitative Assessment of Hypothermic Neuroprotection

Parameters of hypothermia are still under evaluation:
temperature, duration of hypothermia, rate of cooling and rewarming

Temp. 1 - When starts?

How fast?
How fast?

How cold? How long?

» Time

We need real—-time neurological monitoring
during the hypothermia therapy

K v

The effect of temperature modulation to brain
IS needed to assess during therapy.




EEG-Based Direct Assessment of Hypothermic Neuroprotection

The effects of changes in brain temperature on EEG have been
exploited since 1930s. (H. Hogland [1936])

Ischemic brain injury from oxygen deprivation affects synaptic
Transmission, axonal conduction, and cellular action potential firing.
(G. Holmes [1982] and Somjen, G. [1993])

The features of EEG power spectrum during recovery are indicative
Of the course and extent of recovery. (K. Watanabe [1980])

The relation between hypothermia and EEG has been reported.
(H. Fritz [1999] and R. Burger [2003])

. 2

The information content of the EEG is expected to includes

a more direct assessment of the neuroprotective effect of hypothermia.




Quantitative Assessment of Hypothermic Nueroprotection

Cardiac Arrest Model (Rat)
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Quantitative Assessment of Hypothermic Nueroprotection

Recorded Raw EEG
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Quantitative Assessment of Hypothermlc Nueroprotectlon '

Quantitative Measure of EEG \
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Animal Results
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Animal Results

QEEG and effect of

hypothermia after CA
(7 min injury)

QEEG and effect of

hypothermia after CA
(9 min injury)

Information Quantity (1Q)
o o
= o

7 min. injury

under hypothermia (G? H)

x ) -
W tepmadn
: e G BN
z as o
-‘.\_tJ“:-: ‘é“'—"-"‘.gf 35:': 2‘— =
:

LR
_u':_!'.-t"' e

. _temperature change
W

under normothermia (G? N) 1

50 100 150
Time (minutes)

Information Quantity (1Q)
o o
= fo)

{ under hypothermia (Gg H)

9 min.linjury

under normothermia,

. oEali
T

: BT - Pt
TR %~ WL
L .‘.:-.:‘?m,- ‘-?-g‘s

L

Y ek

temperature change

.
=

50 100 150
Time (minutes)




Clinical Results
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Future Research

Temperature Recording
CA
Normothermia Hypothermia Cortex Thalamus
N HRVI T y
2 | y y
s [N | o v | A
¢ | Y v |
Expected Results
Thalamo—cortical
Cortical response Thalamic response and .cortlco—thalamlc
R R relation
- | hypothermia - | hypothermia
Q) Q)
@) (@)
@) @)
< <
: 5 ?
normothermia‘ normothermia‘
Time Time




