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                        ECMO  ς 212 procedures 

 

 

 

 



VA ECMO 
     Central or peripheral 

 



VA ECMO 
 Central 

 



VA ECMO 
 Central 

 



VA ECMO 
 Central 

 
  
 Advantages 
 
 Physiological 
 Bigger cannulas ς higher flow 
 Oxygenated blood for coronary and  
 cerebral circulation 
 Easy during CPB 
 LV unloading 

  
 Disadvantages: 
 
 More invasive 
 Bleeding 
 Risk of infection (mediastinitis) 
 Resternotomy needed for decannulation 
 



VA ECMO 
 Peripheral 

  Advantages 
 
 Easy and rapid implantation 
 Can be performed under local anesthesia 
 Avoids sternotomy 
 Less bleeding 
 Cannula removal  - simple  

 
 Disadvantages:  
 
 Increased LV afterload 
 Pulmonary edema 
 Left ventricle unloading 
 Blood stagnation in left ventricle 
 Arlequin syndrome if bad lungs 
  









Crucial points of thoracic ECMO management 

 Cannula tunneled obliquely through the abdominal wall using a 

standard stab technique 

 Seldinger technique for vessel cannulation 

 Cannula additionally secured with double purse string sutures, 4 

pledgets and tourniquets. Tourniquets are secured to the cannula. 

 Closed sternum 

 Full heparin reversal with protamine 

 Point-of- care coagulation evaluation and correction of disorders 

 No heparin for 24h or until signs of increased bleeding persists 



tƻƛǎŜǳƛƭƭŜΩǎ Law 

 

 

 

 

Flow is proportional to the power of fore of the radius 
inversely proportional to the tubing length and viscosity 

Q ς flow 
ɲt ς pressure 
r ς radius of the vessel 
 ́- viscosity 

L ς length of the vessel 
 



 

 



 

 

Å Hemolysis is caused by the generation of negative 
pressure 
 

Å Hemolysis leads to or is associated with other 
blood cellular injury 
 

Å Blood cellular injury is associated with renal 
failure 

 
Å Hemolysis and renal failure can be prevented by 

preventing negative pressure generation 



  

 



 



Negative effects of peripheral VA ECMO ς increased  LV afterload  

 Reinjection of oxygenated blood 
countercurrent into the descending 
aorta. 

 
 Increased LV afterload. 
 
 In 10-20% patients this is associated 

with severe hydrostatic pulmonary 
edema 

 
 Aggravation by MR (induced by LV 

dilatation). 
  
  



Negative effects of peripheral VA ECMO ς increased  LV afterload  

 Risk factors for left ventricle distention: 
 
 High pulmonary  venous return to the 

left atrium 
 
 Failure of aortic valve opening (severe 

LV impairment or excessively high SVR) 
 
 The presence of aortic valve 

incompetence 
 
 Absence of functional MR (off-loading 

the distended ventricle) 
  
  



Eventual ways to unload left ventricle  

                     One of key issues for myocardial recovery 

 Medical therapy (inotropes, aggressive diuresis, CVVHF)  

 IABP 

 Pigtail catheter into LV through femoral aproach 

 Catheter-based trans-aortic axial flow pump (Impella) 

 Pulscath  

 ASD (baloon septostomy) or trans-septal cannula 

 Pulmonary artery venting  

 Surgical cannulation of left atrium / transapical venting 

 Biventricular support 

  



VA ECMO 
Peripheral 

 

  

 

  
 
 
 
 
Surgical cutdown, cannulation through dacron graft 
 
 
 
 
 
 
 
 

 
 
Percurtaneus arterial cannula with distal reperfusion cannula 

 
 
 
 
 
  
   

  

 Percutaneous insertion of arterial cannula, retrograde extremity

 perfusion through  a. tibialis posterior 
 
 
 
 
 
 
 
 

Surgical cutdown, direct vessel cannulation, distal reperfusion 
cannula for limb perfusion 



  
 
 

 
 45 patients:  

decompensated heart failure - 14 pts 
postcardiotomy - 8 pts 
PCI - 6 pts 
heart transplant ς 17 pts  

 Distal limb perfusion (13 introducer sheath and 32 cannula) 
 Nine patients (20%) ς ischemia 

5 (11,2%) pts treated conservatively 
4 (8,8%) pts needed surgery. One pts needed leg amputation (2,2%) 

19 pts (42%) discharged alive 

 



 pECMO has lower  perfusion to lower limb than cECMO 

 

pECMO has higher wall shear stress at the bifurcation of the 
femoral artery, witch may induce vascular complications 

 

pECMO has higher oscilatory shear index of the aortic arch 
and femoral artery (prone to develop vasculopathy) 

 

 pECMO has lower harmonic index (decreased pulsatility of 
the blood flow) 



  

 



 
µ Cumulative rate of LEI was 112 from 667 pts 







  

 

 

 

µ 30 day mortality with pECMO ς 60%, cECMO ς 
67%  
µ No particular advantage of pECMO regading 
oxygenation/ventilation, hemodynamic parameters 
or end organ function 


