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Extracorporeal life support (ECLS), also known as
extracorporeal membrane oxygenation (ECMO), is
essentially a functioning heart and lung machine 
for a patient in whom their own anatomy or 
physiology is impaired. 

ECMO can be used for many different pathologies, 
which may require either venovenous (VV) or 
venoarterial (VA) for the support of the patient. 

ECMO can provide a bridge for the patient to 
resolve their disease process or provide the patient
time to receive a long-term device or transplant.
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“changes the concept of reversibility “ 



“We suggest that ECPR may be considered as an intervention for selected infants and children (e.g., pediatric 
cardiac populations) with IHCA refractory to conventional CPR, in settings where resuscitation systems allow ECPR 
to be well performed and implemented (weak recommendation, very low-quality evidence). 
There is insufficient evidence in pediatric OHCA to formulate a treatment recommendation for the use of ECPR. “

“changes the concept of reversibility “ 
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When is ECPR?

“ When ECMO flow is instituted during conventional CPR, delivered with manual or
mechanical compressions, or within 20 min of return of spontaneous circulation
without ongoing compressions”



 Provide circulatory support and gas exchange
 Decrease ischemic reperfusion injury

A BRIDGE :

To therapy, intervention, diagnostic, transport and recovery, or
To organ transplant or replacement with another device, or
To palliative care 



Total Total 2023 
(15/10)

2023 
(15/10)

World Europe World Europe

Total Survived Total Survived % Total Survived % Total Survived

Total 208763 54% 33098 57% 9773 53% 1105 59%

Neonates 49191 64% 6550 67% 669 55% 101 63%

Pulmonary 35353 72% 4675 74% 326 64% 53 75%

Cardiac 11124 45% 1569 48% 266 50% 35 54%

ECPR 2714 42% 302 41% 77 33% 13 38%

*World: all ELSO locations
Survived to DC or Transfer
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World Europe World Europe

Total Survived Total Survived % Total Survived % Total Survived

Total 208763 54% 33098 57% 9773 53% 1105 59%

Pediatric 37621 55% 6127 61% 1331 60% 206 68%

Pulmonary 13350 62% 2453 67% 442 73% 65 81%

Cardiac 17238 55% 2755 61% 636 61% 99 69%

ECPR 7033 41% 919 43% 253 36% 42 47%

*World: all ELSO locations
Survived to DC or Transfer



Total Total 2023 
(15/10)

2023 
(15/10)

World Europe World Europe

Total Survived Total Survived % Total Survived % Total Survived %

Total 208763 54% 33098 57% 9773 53% 1105 59%

Adult 121951 49% 20421 53% 7773 53% 798 56%

Pulmonary 53973 58% 10726 63% 2576 65% 312 68%

Cardiac 51887 46% 6496 46% 3945 50% 362 52%

ECPR 16091 30% 3199 34% 1252 32% 124 37%

*World: all ELSO locations
Survived to DC or Transfer





Children with cardiac disease may have limitation to 
effectiveness of conventional CPR

• Limited stroke volume with chest compressions
=> AV regurgitation, restrictive miocardium

• Limited effective pulmonary blood flow and oxygenation with 
compressions

• => Pulmonary outflow obstruction, elevated PVR, cavo-
pulmonary connection

• Aorto-pulmonary run off across a shunt





VASCULAR ACCESS AND CANNULATION

Cannulation for ECPR must be achieved RAPIDLY: 

• peripherally or centrally
• open surgical or percutaneous technique
• hybrid approach



Survival to hospital discharge for children is higher compared to adults

- ECPR is largely offered to children who are in-patients and in ICU environments

- Significantly shorter times between the start of cardiac arrest to return of extracorporeal
circulation and

- Cannulation strategies that more often use neck or central vessels compared to femoral
access

- Early neurologic assessment at hospital discharge suggests good neurologic outcomes
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Out Of Hospital Cardiac Arrest

• Insufficient data  to support the recomendation either applied in the field or in  the 
hospital after ongoing conventional CPR during transport

• To rewarm and resume circulation in hypothermic victims (submersion in water or 
avalanches)

• Neurologic consequences of indeterminate or prolonged hypoxic-ischemic injury
may not be reversible



EQUIPMENT AND PRIMING SOLUTIONS FOR ECPR 

EPCR systems require equipment that is stored “ready” for rapid mobilization
• Pre- assembled dry or wet prime circuits
• Centrifugal or roller pumps
• ECPR systems include a heat exchanger

There‘s no evidence to support one priming method above another

DELAY IN ECMO DEPLOYMENT WHILE AWAITING THE AVAILABILITY OF BLOOD FOR PRIMING IS NOT 
CURRENT PRACTICE 



Postcardiac Arrest Care following ECPR 

Begins immediately after the return of circulation
and gas exchange has been established

- Establish adequate ECMO flow
- Wean inotropic support as much as tolerated

to avoid increased LV afterload
- TTM and potentially maintain hypothermia 33-

34 C for 24-48 hrs – hyperthermia should be 
avoided



Diagnostic and Therapeutic Procedures

Include radiologic imaging and 
interventional cardiac catheterization
to be planned and safely undertaken
without delay 



Risk of neurologic injury is greater with ECPR patients
compared to ECMO patients





The TEAM



Standard high–quality CPR  with minimal interruptions

A Team of skilled providers with rapid cannulation and preparation
of the ECMO circuit dedicated to ECPR

A Team calling system to efficiently mobilize the entire ECPR team and resources

Available 24/7





ECPR is a complex multidisciplinary resuscitation modality that involves substantial
resources and strong institutional commitment

Successful ECPR programs require maintenance of expertise and equipment

Simulation has been widely regarded as beneficial for ECMO team training, 
technical skills, provider confidence, communication and collaboration
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