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Abbreviat ions:
ICU  = Intensive care unit
PICU = Pediatric intensive care unit
NICU = Neonatal intensive care unit
CICU = Cardiac intensive care unit
crSO2  = Cerebral oxygen saturation
IVH = Intraventricular hemorrhage
eCPR = Extracorporeal cardiopulmonary 
resuscitation

ECMO Neurom onit or ing and Acut e 
Brain In jury:  Neurological Monit or ing 
Associat ed Power  Plans: ECMO Cannulat ion, ECMO Maint enance, 
ECPR, ECMO Decannulat ion, ECMO Bleeding Algor it hm

Inclusion cr it er ia:
- Patients on extracorporeal 

membrane oxygenation (ECMO), 
veno-venous or veno-arterial

- Patients in PICU, NICU, or CICU

Exclusion cr it er ia:
- Known acute brain injury
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Patient in ICU on ECMO

St andard Neurological Monit or ing
- Complete pupillary exam every hour while on neuromuscular blockade
- Complete neuro checks every 2 hours for at least 24 hours 
- Apply cerebral near-infrared spectroscopy (NIRS) and monitor
- Initiate prolonged EEG for a minimum of 48 hours with consideration for 

longer in case of extended neuromuscular blockade (Consult Neurology 
when EEG monitoring initiated)

- For infants with an open anterior fontanelle, obtain daily head 
ultrasound (HUS) for 5 days for screening purposes, could be spaced out 
to a M-W-F schedule following the initial 5 days 

prolonged EEG

Prolonged EEG
- Consider a monitoring holiday at > 5 

days in patients who require 
ongoing neuromuscular blockade to 
avoid pressure injuries

- Determine level of risk and need for 
ongoing monitoring with 
Neurology/Epilepsy

Is there 
concern for an 

acute neurological 
injury?

No Yes

Not ify and Im aging
- Notify clinical team
- Obtain head CT

Concerns for  Acut e Neurological 
In jury/Abnorm al Findings

- Pupillary exam: Changes from 
baseline

- Neuro checks: Mental status 
changes, seizures, weakness, focal 
neurologic deficit 

- Cerebral NIRS: Reduction of  >20% 
from baseline or absolute crSO2 < 
50% in regional cerebral oximetry

- Prolonged EEG: Focal background 
abnormalities

- HUS: Bleeding noted*

*Grade I or Grade II IVH in a neonate 
may not require a head CT and may be 
monitored by subsequent HUS

Is head CT 
positive or negative 

for bleed?

Monit or
Continue standard monitoring until goals for 
oxygenation, perfusion, and flows achieved

Negative 

Wean
- Attempt weaning or neuromuscular blockade 

holiday to facilitate neuro exam as soon as 
medically feasible, ideally within 24 - 48 hours

- Utilize minimally needed sedation to maintain 
medical devices

- Consider sedation holiday following cardiac 
arrest/eCPR to determine qualification for 
comatose post-cardiac arrest neuroprotective 
care and monitoring (see PICU/CICU Post 
Cardiac Arrest powerplans)

Positive

Af t er  Decannulat ion
- Ensure a consult is placed for inpatient Neuropsychology
- All patients should undergo a routine MRI without contrast 

post ECMO before ICU discharge if possible
- Complete a comprehensive neurological assessment 

(consider re-engaging Neurology or consulting Rehabilitation 
Medicine)

Discharge Planning
- Neurodevelopmental follow-up
- < 2 years of age should be referred to the Neonatal Evaluation 

and Outcomes Network (NEON) Clinic
- > 2 years of age should be referred to Developmental and 

Behavioral Health

Off Pathway.
- Consult Neurosurgery to determine if urgent surgical 
interventions needed

- Discuss need for changes to anticoagulation and transfusion 
thresholds

- Discuss timing for repeat imaging
- Discuss need for antiseizure prophylaxis
- Discuss needed changes to neuromonitoring and 

neuroprotective care goals
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