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What I can’t do in 20 minutes..

• Review the entire literature regarding 

the evidence for ECMO support

• Review different modalities to provide 

support for organ dysfunction

• So instead we’ll do: ECMO Made Easy

– Concepts are easy

– Details and experience really matter



Goals

• ECMO alphabet soup – what do the 

letters mean?

• Basics of the circuit

• Cannulation options

• Indications and contraindications

• Managing the patient and pump



What is ECMO ?
• Extra Corporeal Membrane Oxygenation

• Used for cardiac and/or respiratory support

• Very similar to cardiopulmonary bypass 
(Gibbon 1953), first bedside use 1970s

• Polymethyl pentene (PMP) oxygenator 
technology has transformed the technique 
into a survivable procedure

• VA: Veno–Arterial: – support for both lungs 
and heart

• VV: Veno–Venous: – support for lungs only

• Unlike CPB, ECMO has no blood reservoir



What is ECMO ?

Basic principle:  

• De-saturated blood is drained via (one or 
more) venous cannulae

• CO2 is removed, O2 added via an oxygenator

• Blood is then returned to systemic circulation 
via another vein (VV ECMO) or artery (VA 
ECMO) 



Physiology of ECLS: VA ECMO

• Replaces/augments both pulmonary and cardiac 
function

• Perfusate mixes in the aorta with blood from left 
ventricle (arriving from compromised lungs);  
thus O2/CO2 content = content of blood 
returning from the circuit + that of pulmonary 
source
– NB Harlequin syndrome with periph VA ECMO

• Systemic blood flow = ECMO flow + pt’s own 
Cardiac Output



Harlequin 

Syndrome



What does it cost?

• ECMO Costs:

– Set up: $2,825,000

– Yearly: $ 2,500,000

– Cost per patient: $90,000 - $120,000

• People Costs:

– Physician investment

– Burn out

– Resource utilization



Physiology of ECLS: VV ECMO

• Replaces/augments pulmonary function only
• Venous blood drains from, and is returned to the 

right atrium
• Oxygenated blood is thus delivered to the 

pulmonary artery and lungs – not physiological
• Goal is thus to assist the native lungs, and if 

necessary to replace them
• Aim to rest native lungs and prevent VILI 

(baro/volotrauma)
• Systemic blood flow = pt’s own Cardiac Output



ECMO Circuitry



Cannulation

• Requires at least one venous access 

point 

• Another venous return for VV

• Arterial return for VA

• Surgical cut down (usually)

• Traditionally realm of  

– General surgeon 

– CT surgeon



Cannulation

• Femoral cut down

• Central requires 
sternotomy

• Bleeding can be a 
big problem 

• Required comfort 
with vascular 
anatomy and 
pumps 





Newer techniques

• Development 
of 
percutaneous 
techniques

• Newer 
materials

• Larger 
cannulas

• Pumps and 
oxygenators



Cannula options

Femoral arterial cannula for adult 
VA or RIJ cannula for VV 

(19 or 21 French)

Femoral venous cannula for adult 
VA or VV  

(23 or 25 French)



Guidance

• Fluoroscopy

• Echocardiography



The Avalon Elite

VV ECMO Cannula



The Avalon Elite VV Cannula







Anticoagulation
• Heparin most commonly used unless proven 

HIT (ie both PF4 and SRA positive)

• (Bivalirudin and argatroban are very difficult 
to use for ECMO)

• Given systemically in the ECMO circuit

• Generally to an ACT of 200 secs or PTT 60-80 
secs

• We use anti-Xa levels aiming for 0.35 as goal



Complications



The Ultimate Complication



Candidates for ECMO

• ECMO is appropriate as a support mechanism 
in patients with REVERSIBLE conditions

• It does not treat the underlying condition, 
and is therefore acceptable only if the 
underlying pathology is REVERSIBLE



Cardiac Indications



Respiratory Indications

When the underlying disease is reversible



Contraindications



Volume drives outcome

• About 30 cases/year improved 

outcomes

• Decreased complications and costs

• Improved utilization 



Outcomes

Data from ELSO ECMO registry (2013)



ECMO Team
• Intensivist lead team 

– Heart failure Cardiologist for VA ECMO 

patients

– Heart Failure Surgeon for VA ECMO patients

– Heart failure VAD selection team

– Other relevant personnel

• Physical therapy

• Hematologist

• Respiratory therapist

• Nursing 



• Separate access

• In line (hemofilter included in ECMO 

circuit)

• CRRT circuit dovetailed with ECMO circuit



Replacement

Dialysate

Effluent



ReplacementDialysate

Effluent



ECMO CRRT options



ECMO is better if you can avoid 

CRRT



Conclusions

• ECMO is a viable option for adults and 
children

– With REVERSIBLE severe cardio-pulmonary 
dysfunction

– It is NOT a pre-mortem treatment to prolong 
the time until death occurs

• Cannulation and anticoagulation 
strategies are vital parts of the technique

• If ECMO patients require CRRT then 
several options exist, but outcomes are 
worse then if CRRT can be avoided



Thank you


