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Mechanisms of neuronal injury
Energy failure Lack of O2 leads to failure of ATP production; failure of critical cellular 

function

Pump failure Loss of cell membrane integrity and failure to swelling accumulation of 
toxins/wastes

Inflammatory cascades Release of cytokines causing inflammation and swelling

Excitoxicity Dysregulation of neurotransmitters and excessive electrical activity 
leads to cell death and seizure

Reperfusion injury Reintroduction of blood and oxygen into damaged regions furthers 
injury due to increased risk of bleeding and toxin formation

Coagulation cascade Clot formation within cerebral vessels due to impaired formation of 
endogenous anticoagulant leads to stroke



Mechanisms of neuronal injury
Impaired cerebral 
autoregulation

Dysregulation of cerebral vasculature leads to inappropriate flow of 
blood to different regions of the brain leading to stroke or 
hemorrhage

Hyperthermia related injury Fever/elevated temperatures may exacerbate other forms of injury by 
increasing metabolic demand, worsening swelling and excitotoxicity
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Areas of brain injury
Region of the brain Deficit

Hippocampus Memory deficits

Cerebellum and basal ganglia Myoclonus, dyscoordination, gait abnormalities

Cortex and thalamus Attentional, processing and executive 
functioning deficits

Brainstem Dysregulation of blood pressure, temperature, 
heart rate and breathing

Cortex, thalamus and brainstem Level of awareness and consciousness
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Neuroprognostication after cardiac arrest:

Test/Procedure Purpose Advantages Disadvantages

Neurological 
examination

Assess for alertness, 
brainstem reflexes and 
motor activity

Easy serially perform Limited by effects of 
sedatives, paralytics, 
infections, and 
metabolic 
derangements.
Must wait at least 72 
hours after rewarming



Neuroprognostication after cardiac arrest:

Test/Procedure Purpose Advantages Disadvantages

CT/MRI scan Assess for evidence of 
brain injury, swelling 
and stroke

easy to detect very 
severe brain injury and 
swelling. Can help 
determine expected 
deficits.

MRI is not feasible with 
some cardiac devices 
or metallic hardware. 
Requires the patient to 
be hemodynamically 
stable to leave the ICU 
to obtain the study. 
Findings are often 
consistent with 
uncertain prognosis.



Neuroprognostication after cardiac arrest:

Brain MRI (DWI, ADC, and FLAIR) of 2 patients in the good- (A, B) and 2 patients in the poor- (C, D) 
outcome groups between 55 and 99 hours after the arrest. The cortical and deep gray structures were 
qualitatively rated as normal and possibly abnormal in A, possibly and mildly abnormal in B, moderately 
and severely abnormal in C, and all severely abnormal in D.



Neuroprognostication after cardiac arrest:

Test/Procedure Purpose Advantages Disadvantages

EEG Assess brain activity 
with particular focus on 
severe slowing or a 
burst suppression 
pattern, which is 
consistent with poor 
prognosis. Identify if 
abnormal motor activity 
is consistent with 
seizure. Assess if there 
are any subclinical 
seizures.

Easy to perform at the 
bedside.

Wave forms may be 
confounded by 
medications, 
hypothermia, metabolic 
derangement, or 
artifact from ICU 
environment. Requires 
access to an EEG and 
neurologist train to 
interpret EEG.



Neuroprognostication after cardiac arrest:

Test/Procedure Purpose Advantages Disadvantages

Somatosensory evoked 
potential (SSEP)

Assess for absence of 
an N20 signal, which 
indicates that 
information is not 
being transmitted 
between the body and 
the brain.

Not influenced by 
sedatives, paralytics, or 
metabolic 
abnormalities.

Signal and peripheral 
lesions limit accuracy. 
Requires access to an 
SSEP and neurologist 
trained to interpret the 
SSEP. Presence of N20 
does not consistently 
portend good 
outcome.



Neuroprognostication after cardiac arrest:

Test/Procedure Purpose Advantages Disadvantages

Neuron-specific 
enolase (NSE) and S-
100B (calcium-binding 
peptide found in glial 
cells).

Assess for elevated 
levels of these enzymes 
to determine the extent 
of brain injury.

Readily available blood 
tests.

Elevation is not specific 
to brain injury. 
Threshold to 
definitively differentiate 
good from poor 
outcome is unknown 
period test may need 
to be sent out and may 
take a few days to 
result.
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