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PURPOSE Pl h ldMETHODSPURPOSE PlaceholderMETHODSPURPOSE PlaceholderMETHODS
• 24 hr continuous video EEGData Collection & AnalysisTo explore the spectral and coherence characteristics of the Subject• 24 hr continuous video EEGData Collection & AnalysisTo explore the spectral and coherence characteristics of the Subject

• 200Hz sampling rate
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paradoxical arousal response to zolpidem after severe brain injury
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32 ld l d i 9 i• 200Hz sampling rate• Single subject, unblinded studyparadoxical arousal response to zolpidem after severe brain injury. • 32 year old male, near drowning 9 years prior

• Longitudinal bipolar montage (International 10-20 system)
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S h i b i i j MCS f 2• Longitudinal bipolar montage (International 10-20 system)• Subject admitted to inpatient neurology unit • Severe hypoxic brain injury; MCS for >2 years
• XLTEK data acquisition system (XLTEK Ontario)

Subject admitted to inpatient neurology unit Severe hypoxic brain injury; MCS for 2 years
XLTEK data acquisition system (XLTEK, Ontario)

• Maintained home zolpidem doseBACKGROUND • MRI: Left thalamic lesion
• Two- and three-second EEG segments with minimal artifact

Maintained home zolpidem doseBACKGROUND MRI: Left thalamic lesion

Overview:
• Two- and three-second EEG segments with minimal artifact 

• 10mg crushed in solution by mouth via syringe
BACKGROUND

• Arousal response to zolpidem discovered incidentally by motherOverview:
identified

10mg crushed, in solution by mouth via syringe • Arousal response to zolpidem discovered incidentally by mother

Zolpidem is commonly used to induce sleep in healthy adults
identified• Every 3-5 hours during day• Zolpidem is commonly used to induce sleep in healthy adults.

• Power & coherence spectra estimated using five Slepian
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• Power & coherence spectra estimated using five Slepian• 18FDG-PET OFF and ON zolpidem• Paradoxical arousal response observed in some brain-injured
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Sample EEG Segments Selected for Analysis. Observed BehaviorObserved BehaviorZolpidem 10mg dosesParadoxical arousal response observed in some brain injured
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functions as tapers7Sample EEG Segments Selected for Analysis.
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D f hi h ltpatients the physiological basis for which is unknown
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• No study to date compares EEG & PET characteristics of the available for  Days 2,3 and 5
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arousal response to zolpidem in severe brain injury in humans
y

LUE: flexor posturing
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Smooth goal directed movementsDay 1 Day 2 Day 3 Day 4 Day 5 Day 6arousal response to zolpidem in severe brain injury in humans. LUE: flexor posturing Smooth, goal-directed movementsDay 1 Day 2 Day 3 Day 4 Day 5 Day 6

Ab t B i I j RUE: 1-1 5Hz resting tremor Elimination of resting tremorAbout Brain Injury: RUE: 1-1.5Hz resting tremor Elimination of resting tremor
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2 LLE & RLE: extensor posturing Object manipulation
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• Over 1 4 million cases annually 2 LLE & RLE: extensor posturing Object manipulation 
Over 1.4 million cases annually.

RESULTS (pen spoon baseball)
• Etiologies: head trauma cerebrovascular events seizure RESULTS (pen, spoon, baseball)
• Etiologies: head trauma, cerebrovascular events, seizure, RESULTS

cardiopulmonary insufficiency intracranial masses infectious orcardiopulmonary insufficiency, intracranial masses, infectious or p y y, ,

inflammatory diseases metabolic disorders toxic ingestionsinflammatory diseases, metabolic disorders, toxic ingestions. 
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• Recovery of communication years after injury is extremely rare.3
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Recovery of communication years after injury is extremely rare.
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H lf lif 2 4 h (i h lth bj t )5• Half life = 2 4 hours (in healthy subjects)5 Average % PowerAverage % PowerHalf life  2.4 hours (in healthy subjects) Average % Power Average % Power 

Ab t EEG P & C h S t DISCUSSION Decrease at 7 67HzDecrease at 7 67HzAbout EEG Power & Coherence Spectra: DISCUSSION Decrease at 7.67HzDecrease at 7.67HzAbout EEG Power & Coherence Spectra:
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• Power spectra used to estimate the relative contributions of each CoherenceCoherence Findings Possible Mechanisms
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• Power content of each frequency band changes with arousal state
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Dysfunctional communication and motor control with: power spectra is increased activation of frontal systems 40%
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Coherence between regions suggests correlated activity
Dysfunctional communication and motor control, with:
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• Coherence between regions suggests correlated activity • Global hypometabolism (L>R) on 18FDG-PET mediating executive and pre-motor function via release thalamus
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Global hypometabolism (L>R) on FDG PET mediating executive and pre motor function, via release 

striatum
20%

• May be used to establish prognosis after severe brain injury6
• Narrow aberrant EEG spectral peaks in 7 11Hz of thalamocortical outflow

striatumMay be used to establish prognosis after severe brain injury • Narrow, aberrant EEG spectral peaks in 7-11Hz of thalamocortical outflow. 0%

range globally ti tiglobus F3-C3 T5-O1 Fz-Cz Cz-Pz F4-C4 T6-O2range globally As a GABA-A1 agonist zolpidem may inhibit the
activationglobus F3 C3 T5 O1 Fz Cz Cz Pz F4 C4 T6 O2
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Intermittent spectral peaks at 70 80Hz
As a GABA-A1 agonist, zolpidem may inhibit the inhibitionpallidus The bars represent the mean percent decrease in

PET Images OFF and ONPET Images OFF and ON ZolpidemZolpidem • Intermittent spectral peaks at 70-80Hz GABA sensitive neurons of the globus pallidus interna zolpidemzolpidem??
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Global metabolism increased ~2 fold The OFF state low frequency peak (at 7-11Hz) may and upregulating cortico-striato-pallido-thalamo-corticalGlobal metabolism increased 2 fold. The OFF state low frequency peak (at 7 11Hz) may 
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k ( fi ) 8 10 A di ff i l REFERENCEScorrelate to pathologic conditions: hypoxic-ischemic networks (see figure) 8-10 A direct effect on cortical REFERENCES
% Change in correlate to pathologic conditions: hypoxic ischemic networks (see figure). A direct effect on cortical 

1 Brefel-Courbon C Payoux P Ory F Sommet A Slaoui T Raboyeau G Lemesle B Puel M Montastruc JL Demonet JF Cardebat D Clinical and Imaging Evidence of Zolpidem Effect in% Change in 
encephalopathy alpha coma thalamic deafferentation inhibitory interneuronal networks likely also contributes

1. Brefel Courbon C, Payoux P, Ory F, Sommet A, Slaoui T, Raboyeau G, Lemesle B, Puel M, Montastruc JL, Demonet JF, Cardebat D. Clinical and Imaging Evidence of Zolpidem Effect in 

Hypoxic Encephalopathy Ann Neurol 2007; 62: 102-105

% g

M SUV* encephalopathy, alpha coma, thalamic deafferentation. inhibitory interneuronal networks likely also contributes Hypoxic Encephalopathy. Ann Neurol 2007; 62: 102-105.
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