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5 Things to Know about 

VA ECMO

No Disclosures
VA ECMO = Venoarterial Extracorporeal Membrane Oxygenation

MCS = Mechanical Circulatory Support

for Refractory Cardiogenic Shock Timing is Critical
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Rapidly Increasing Utilization of Temporary MCS

JACC 2014;64:1407-1415.

Paradigm Shift in Use of Temporary MCS

AFTER CIRCULATORY 
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BEFORE 
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⬇ MORTALITY
JACC 2014;64:1407-1415.
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Think Door-to-ECMO Before Door-to-balloon 
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Journal of the American College of Cardiology Nov 2016, 68 (18 Supplement) B9; DOI: 10.1016/j.jacc.2016.09.897

ECMO 
before PCI

ECMO 
after PCI

Time from ER arrival (mins)

609 ‡

62.5 ‡

145†

115†

† door-to-balloon time (median), p=0.469

‡ door-to-ECMO time (median), p=0.019

Think Door-to-ECMO Before Door-to-balloon 

Journal of the American College of Cardiology Nov 2016, 68 (18 Supplement) B9; DOI: 10.1016/j.jacc.2016.09.897
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Survival After VA ECMO: Patient Selection, Disease, Complications

Day 1-3
Poor survival 
with early 
treatment 
failures
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Survival peaks 
at day 4.  
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support through 
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disease state
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Declining survival 
days 5-12 
Declining survival 
days 5-12 

Subsequent survival is static in 
patients deemed appropriate 
for long term support 

Subsequent survival is static in 
patients deemed appropriate 
for long term support 

Critical Care. 2017 Mar 6;21(1):45. doi: 10.1186/s13054-017-1633-1.

*

ECMO Achieves 
Rapid and Robust

Circulatory Support
But it’s not perfect
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Samuels LE. J Card Surg 1999;14:288-93

HIGH DOSE:  Epinephrine > 10 mcg/min; Dopamine > 10 mcg/kg/min; Dobutamine > 10 mcg/kg/min; Milrinone > 0.50 mcg/kg/min
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Refractory Cardiogenic Shock 
(RCS) 

+ Cardiac Arrest

Refractory Cardiogenic Shock 

↑ MAP

↑ Blood Flow

Aortic root pressure – LVEDP

Adequate oxygenation of 
coronary blood

Coronary integrity 

↓ Stroke Work

↓ myocardial O2

consumption

Reverse metabolic 
derangements  +

Preserve end-organ function

Cardiac Recovery
Cardiac Recovery

Circulatory 
Support

Systemic Perfusion

Coronary 
Perfusion

Ventricular 
Support

LV/RV Unloading

Goals of Temporary MCS

1st Place 

ECMO

Differential Hypoxemia can 
occur in Cardiopulmonary

Failure 
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Mixing
Cloud

Bad 
Blood

ECMO
Blood

Aortic Arch

Centrifugal pump + 
Oxygenator

pO2 110
pCO2 30

pO2 65
pCO2 43

pO2 42
pCO2 65

Continuous Cerebral
Oximetry monitoring

VA ECMO in Cardiopulmonary Failure 

Right upper extremity 
for ABG monitoring 
and pulse oximetry 
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Retaining LV Pulsatility
is Critical
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↑ MAP

↑ Blood Flow

Aortic root pressure – LVEDP

Adequate oxygenation of 
coronary blood

Coronary integrity 

↓ Stroke Work

↓ myocardial O2

consumption

Reverse metabolic 
derangements  +

Preserve end-organ function

Cardiac Recovery
Cardiac Recovery

Circulatory 
Support

Systemic Perfusion

Coronary 
Perfusion

Ventricular 
Support

LV/RV Unloading

1st Place 

ECMO

Goals of Temporary MCS

VA ECMO Provides Circulatory Support but not Ventricular Support

Courtesy of Dr. N Kapur Tufts University 

Tandem      
Heart

VA ECMO

Inadequate LV Venting can be Catastrophic

Left Ventricle

Clot in 
formation

VA ECMO does not unload the LV without an LV Vent Mechanism

LV Loading with VA ECMO LV Vent (IABP) with VA ECMO

LV Vent Options for VA ECMO

Courtesy of Dr. N Kapur Tufts University 

Aortic Pressure
LV Pressure

Inotropes IABP Impella Atrial Septostomy LV Surgical Vent

Patient Selection 
is Critical
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Case Presentation

Michael Samara, MD FACC
michael.samara@allina.com
773-208-2591

Thank You!

The ANW CICU/CTICU Nurses and Staff

Specialty Care Perfusionists

Our Patients & Their Families


