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NEUROPROGNOSTICATION

• That first question – “Will ____ be ok?”

• Complicated topic with no clear consensus

• Rapidly evolving

• Profound impact



WHY IS THIS IMPORTANT

• Accurate neuroprognostication allows patients 
with good prognoses to be supported 
aggressively, survive, and recover; conversely, it 
avoids inappropriate prolonged care that may not 
be aligned with the goals of care in those with 
devastating injuries.

• Neuroprognostication also guides termination of 
efforts in cardiac arrest and resuscitation and 
helps provide closure for families.



ACCURACY 

• Zero false- positive rate when 
predicting a poor outcome

• Highly sensitive to avoid missing 
individuals destined to a poor 
outcome

• The burden of disabling neurologic 
injury on patients, their families, and 
communities can be profound



“

”

Treatments should be defined as futile only when they 
will not accomplish their intended goal. Treatments that 
are extremely unlikely to be beneficial, are extremely 
costly, or are of uncertain benefit may be considered 
inappropriate and hence inadvisable but should not be 
labeled futile. 

Consensus statement of the Society of Critical Care Medicine's Ethics Committee 
regarding futile and other possibly inadvisable treatments



DEVASTATING BRAIN INJURY

• Neurological injury where there is an immediate threat to life from a 
neurologic cause OR

• Severe neurological insult where early limitation of therapy (defined as 
treatment of disease) is being considered in favor of an emphasis on care (the 
provision of comfort measures)

• Neurocritical Care Society



NEUROPROGNOSTICATION

• Determine prognosis from repeated examinations over time to establish 
greater confidence and accuracy.

• Use a 72-hour observation period to determine clinical response and delay 
decisions regarding withdrawal of life-sustaining treatment in the interim.

• Consider all known prognostic variables in determining risk of death.

• Prognostication should be based on individualized assessment of risk factors, 
rather than on clinical scoring systems.



NEUROPROGNOSTICATION

• Information pertaining to the burden of accrued neurologic injury (both 
primary and secondary) should be assessed in the context of individual 
factors pertaining to the potential for recovery and accepted level of 
disability

• Patient specific

• Overall volume and anatomic location of injured tissue 



EXAM, EXAM, EXAM…..



NEUROLOGIC EXAM

• Brainstem reflexes and motor responses (ensure no confounders)

• Paroxysmal sympathetic hyperactivity 
• 10% of patients with severe acute brain injuries

• Patients with paroxysmal sympathetic hyperactivity frequently require high doses of 
sedating medications and prolonged hospitalizations with worse morbidity and mortality 





NEUROPHYSIOLOGIC TESTING

• EEG
• Rhythmic and periodic patterns have prognostic utility, particularly in hypoxic-ischemic 

brain injury. 

• >50% suppression of background activity in the absence of sedation and loss of 
reactivity when a standardized approach



NEUROPHYSIOLOGIC TESTING

• Sensory/Motor evoked potentials
• Bilateral absence of cortical peaks (N20 potentials) following stimulation of median 

nerves is helpful in predicting poor outcome in hypoxic-ischemic brain injury

• False-positive rates estimated to be around 25%. 

• Technical limitations also curb the potential for the widespread use of nerve conduction 
studies and EMG in the evaluation of patients who are critically ill





NEUROIMAGING

• MRI can provide key information on factors that help estimate the individual’s 
cerebral reserve

• Burden of microvascular injury or white matter changes, degree of atrophy, and areas of 
encephalomalacia.



CHEMICAL BIOMARKERS

• CSF vs Blood

• Neuron-specific enolase 

• Glial fibrillary acidic protein (GFAP)

• Neurofilament light chain

• S100B



HYPOXIC-ISCHEMIC BRAIN INJURY

• Post cardiac arrest, better outcomes are generally seen in shockable versus 
nonshockable rhythms, cardiac versus noncardiac etiology, in-hospital cardiac arrest 
versus out-of-hospital cardiac arrest, witnessed versus unwitnessed events, and when 
bystander cardiopulmonary resuscitation (CPR) is performed. 

• Prompt reperfusion therapies (if ischemic etiology) and targeted temperature 
management also have higher odds of achieving a favorable outcome

• Shivering during TTM and early rebound hyperthermia reflect relative sparing of 
hypothalamic injuries



HYPOXIC-ISCHEMIC BRAIN INJURY 

• Exposure to secondary insults

• Poor clinical exam – Brainstem reflexes, absent motor response or myoclonus

• Imaging – Extensive brain injury (location specific)

• Biomarkers – NSE uptrends, persistent hyperlactatemia

• Neurophysiology 
• SSEP w/ absent N20 peaks bilaterally >24 hours post insult

• EEG w/ absent reactivity, burst suppression or epileptiform abnormalities 





TRAUMATIC BRAIN INJURY

• Details of the injury mechanism and offered therapies are very important

• Diffuse axonal injury is associated with poor outcomes (depends on grades of 
severity and predominant location of injury; high burden of injury in specific 
areas in the brainstem30 and in the corpus callosum appear to reflect the 
most severe end of this spectrum)

• The occurrence of hypotension and paroxysmal sympathetic hyperactivity, 
despite being treatable, carries a negative impact on prognosis. 





SUBARACHNOID HEMORRHAGE 

• Many prognostic tools center on the prediction of vasospasm and delayed 
cerebral ischemia because of their role in secondary brain injury development

• TCDs, Perfusion scans, Vascular imaging

• Leukocytosis, Hypokalemia, and Hyponatremia 

• Paroxysmal sympathetic hyperactivity

• Stress-induced cardiomyopathy 





FINAL THOUGHTS

• The pillars of modern neuroprognostication include a comprehensive 
characterization of injury burden, estimation of cerebral resilience and 
reserve, and the patient’s perception of acceptable degree of disability and 
attitude toward an arduous convalescence journey.

• Ethics, Autonomy and Justice



THANK YOU. 
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