


ExtraCorporeal Membrane Oxygenation 

for patients with severe cardiac or respiratory failure   

 - potentially reversible 

 - refractory to maximal conventional Rx 

 

is a modified heart- lung machine  

           - pump, oxygenator, cannulae, tubing 

 

        vein to artery (VA):  cardiac support  

 

        vein to vein (VV):   respiratory support 
 



ECMO looks pretty simpleé 

 
centrifugal pump 

 
oxygenator 

flow sensor 





         
   

   
patients who need ECMO may not be safely 
transportable to a hospital that can provide it 

 

 
 

  . 

 

 

rationale for ECMO retrieval.. 



      First ECMO retrieval in NSWé 

Newcastle, Easter 2007 

24 year-old, streptococcal pneumonia 

attempted conventional retrieval unsuccessful 

6 person ECMO team sent from RPAH, medical 

retrieval team departed scene before they arrivedé 



 
Tamworth, a few months later... 
 
 
34 yo. male farmer: community acquired pneumonia 

Å             ventilated for 3/7: 

                100% O2, PCV 30/17, VT 500ml, prone,  

             L) pleural effusion drained.. 

 

                        - pH 7.02 (6.88-7.12) 

                            - pO2 47 (27-56mmHg) 

                           - pCO2 119 (97-175mmHg) 
average / 12 hours 





 





OMG!. 



Long distance ECMO road  retrieval:  

Tamworth  to Sydney Towne 



 transportation problems.. 
 

patient + medical perfusionist returned by road 
(> 5 hours..) 

surgeon and perfusion technician returned by 
commercial flight.. 

total retrieval duration ~ 20hours.. 



developing an ECMO retrieval program: 

Åwho should you go and get? 

Åwho will go and get them? 

Åwhere will the patients go? 

Åwhat equipment do you need? 

Åhow will the ECMO team and patient be transported? 

Åwho will coordinate the retrieval? 

Åhow will it be funded? 



who will we go get? 
 developing indications for ECMO referral.. 

     2006:   

            

ECMO working party  formed to develop indications for  ECMO referral                                       

 
senior clinicians from:  
 

Royal Prince Alfred  /   St Vincents  /  Prince of Wales / Royal North Shore / Liverpool /   

St George /     Westmead   /  Newcastle  / Nepean  /   Alfred  (Melbourne):  

     



        Non-cardiogenic  
respiratory failure
Potentially reversible

(Pneumothorax / large pleural 

effusion drained, trial of diuresis)

Absolute contraindications to all forms of ECMO
* Signiýcant pre-existing co-morbidity, such as irreversible neurological condition, Child-Pugh B or worse cirrrhosis 

(ascites, hepatic encephalopathy or recent variceal haemorrhage), active malignancy with predicted limited survival.

Absolute contraindications to veno-venous ECMO (for respiratory failure)
* Severe pulmonary hypertension (mPAP > 50mmHg)

* Severe right or left heart failure (EF < 25%)

Absolute contraindications to veno-arterial ECMO (for cardiac failure)
* Severe aortic valve regurgitation

Optimal ventilation
(including PEEP >10cmH2O) 

Consider PCV or CMV: 
VT < 8ml /kg (ideal body weight),

prone ventilation, 
recruitment manouevre

Contact on-call ECMO 
Centre via MRU: 

1800 650 004

*  left heart failure + aseptic febrile illness < 2 weeks,
 marked troponin elevation,  abnormal ECG

 and / or arrhythmia

PaO2 /  FiO2 < 80mmHg 

or  pH < 7.25

for > 2 hours

Cardiogenic  shock
 of any aetiology
Potentially reversible  

OR candidate for destination therapy

Refractory to maximal medical Rx

OR: Fulminant myocarditis* 

requiring inotropes or IABP at any time

NSW INDICATIONS FOR ECMO REFERRAL  



who will go get them? 

+ 

ECMO team: 

 

       cardiac surgeon + medical perfusionist 

                    +/- perfusion technician 

      

Retrieval team: 

 

     retrieval doctor + paramedic or flight nurse 

 



where will the patients go? 

January 2008  

 

            
RPAH and St. Vincentôs Hospital agree to          

share referrals for  ECMO support, providing an 

ECMO team to the referring hospital.. 

 

  



 

            



November 2007: 

 

NSW Ambulance Service established a working party to 

address the logistical / equipment issues for ECMO 

retrieval 

 
representatives: 

 - road, helicopter, fixed wing ambulance  

     - aeromedical engineering 

 - Ambulance Medical Retrieval Unit 

 - ECMO specialists 

 

 

 

 



2009: delivery of Cardiohelp ECMO pumps 







Cardiohelp pump secured on to 

front cabinet of  

 Mercedes Sprinter ambulance 



 







~ 2000 km 







March 2009: 
 
NSW Department of Health provided 
capital funding for ECMO retrieval 
and committed to fund 10 ECMO  
retrievals / year  
    

 


