Extracorporeal support:
Overview of Different Modalities to
Support Heart Failure in Children
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Heart failure in children

“A person has heart failure when his heart is unable
to pump enough blood around to supply the oxygen
the body needs”. world Health Organization

“For a child to grow and develop, the heart needs
to maintain normal pump function, to provide
optimal blood flow throughout the body”.

American Heart Association

2 types
« QOver-circulation failure 1% of newborn
« Pump failure (infection, valve defect, arrhythmias, drugs...)

Signs and symptoms
* Non-specific
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Nomenclature

Extracorporeal support (ECLS)

1. Extracorporeal Membrane Oxygenation (ECMO)
Veno-venous VV
« Veno-arterial VA

2. \entricular Assist Devices (VAD)
3. Cardiopulmonary Bypass (CPB)



Extracorporeal Life Support (ECLS)

 Offered to patients that are likely to die from the
primary disease despite optimal conventional

therapy
* No specific criteria
 Survival rate of ECMO from ELSO registry (JAN O7)
Neonatal respiratory failure 76%
Pediatric respiratory failure 56%
Adult respiratory failure 51%
Neonatal cardiac failure 38%
Pediatric cardiac failure 44%
Adult cardiac failure 32%
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Extracorporeal cardiopulmonary support in critical care. (2005)






VA ECMO - Indications

Inability to maintain cardiac output despite maximal
Inotropic support

As a bridge to recovery

As a bridge to cardiac transplantation

Heart failure from various causes
» Post-operative complications of a repair of congenital
heart defect
» Unable to wean from Cardiopulmonary Bypass (CPB)
* Low Cardiac Output Syndrome (LCOS)
» Cardiomyopathy - Myocarditis - Arrhythmias
ECPR - Extracorporeal Cardiopulmonary Resuscitation



Contraindications

 End-stage irreversible and inoperable disease
»  Significant neurologic impairment

»  MultiSystem Organ Failure (MSOF)

*  Uncontrolled bleeding

* Limited vascular access

**RELATIVE

It remains a case by case discussion among the ECMO
team




VA circuit

VENOARTERIAL ECMO CIRCUIT
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VA ECMO

Different than CPB

* Venous drainage is limited to the amount of flow needed
Circuit blood flow = 30-80 % of cardiac output
Maximize O delivery

* Optimal hematocrit

* Fully saturated hemoglobin

Allow for decreased ventilatory support
* Lung-protective ventilatory strategy

Allow for weaning of inotropes and vasopressors
Decompression of left atrium
Diuresis may be supported by the system
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Disadvantages and complications

_igation of carotid artery

Decreased oxygenation to coronaries
Risks of air or clot embolization

Risks of bleeding

Duration of ECMO depends on
* Recovery

* Transplantation

* Related complications
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Ventricular Assist Devices (VAD)



