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Extracorporeal life support has become standard treatment for a variety of diseases 
leading to loss of myocardial pump function or respiratory function.  From a 
transplantational point of view, the use of extracorporeal life support as a bridge to a 
decision or transplantation has become a standard therapy in a number of centres.  If 
used appropriately and in the right patient population, it has a high success rate and 
patients can be bridged for extended periods of time.   
 
The following support systems are feasible for bridging patients to decision or lung 
transplantation: 
 
A) 
Arterial Venous Interventional Lung Assist (Novalung). 
This support system allows decarboxygenation of the blood.  It is implanted in a femoral-
femoral fashion.  Patients can be awake.  Patients on the system are bed bound and can 
only undergo marginal mobilisation and physiotherapy.  A sufficient blood pressure 
differential is necessary to drive the system.  The system can be employed for days to 
weeks.  In most potential recipients it will not suffice. 
 
B)  
Veno-Venous ECMO 
Veno-venous ECMO support can either be provided via a single dual-lumen cannula 
implanted via the jugular and superior caval vein (Avalon).  Patients on such a support 
system can be awake.  In most cases patients are bed bound and can only be partially 
mobilised as dislocation of the cannula happens easily and they lead to significant flow 
drops and loss of support.  The system is used for oxygenation and decarboxygenation.  
A sufficient cardiac output is required. In many cases oxygen saturation levels on 
inpatients on such a device may be as low as 80%.  Patients can be supported for 
weeks or a month.   
 
Alternatively a veno-venous system can be installed via dual cannulation of the femoral 
vein and the jugular and superior caval vein.  Patients on such a system can be awake. 
They are bed bound in most cases and only marginal mobilisation is possible. Oxygen 
saturation levels on inpatients on such a device may be as low as 80%.  Patients can be 
supported for weeks or a month. Care must be taken to avoid cannula-to-cannula 
perfusion on high flow situations in which oxygenated blood is sucked directly back into 
the system via the venous drainage cannula. 
Specific complications may include a neurological deficit due to thrombus formation 
around the venous drainage cannula, leading to malperfusion of the spinal cord.   
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C)  
Veno-Arterial ECMO Support 
Veno-arterial ECMO support can be provided via open or percutaneous cannulation of 
the femoral artery and vein.  In most cases distal cannulation of the femoral artery is 
necessary to provide adequate perfusion of the cannulated leg.  The system can be 
implanted in awake patients. Patients can be awake on the system.  Only marginal 
mobilisation is possible.  Patients are bed bound.  Depending on the remaining lung 
function and the cardiac output, patients with femoral arterial cannulation show a 
watershed phenomenon with possible oxygen deficits in the coronary system and the 
brain, thus a number of patients on veno-arterial support have to remain intubated or be 
intubated, even though they are on ECMO.  Such systems can run up to a number of 
weeks.  Specific complications may include a neurological deficit due to thrombus 
formation around the venous drainage cannula, leading to malperfusion of the spinal 
cord.   
 
Alternatively veno-arterial ECMO can be implanted centrally via cannulation of the right 
atrium and the aorta.  Patients on such a system can be awake.  They can be fully 
mobilised.  Support is virtually independent of cardiac output, although inpatients with 
extremely high cardiac output (E.g. Sepsis) may require intubation and ventilatory 
support.  Central cannulation avoids the watershed phenomenon.   
 
D)  
Pulmonary Artery to left Atrium ECMO Support 
The pulmonary artery to left atrial interventional lung assist (PA-LA-ILA) is provided 
using either one or two Novalung oxygenators (or other low resistance oxygenators) in 
parallel. This system is blood pressure driven and a sufficient right sided output and 
pump function is necessary.  PA-LA support is mainly provided for pulmonary 
hypertensive patients.  Patients can be awake.  Patients can be fully mobilised.  The 
system can run up to months. 
 
 
Key principles in extracorporeal life support prior to lung transplantation include: 
1. The assessment of the potential patient.   
2. The decision to support either to decision or to transplantation 
3. The decision about the expected duration of support and possible exit strategies.   
4. A robust system of continual re-assessment of eligibility of the patient for further 

ongoing or withdrawal of support. 
 
 
General principles: 
 
Eligibility 
1. Potentially eligible patients for ECLS include patients that are listed for lung 

transplantation and undergo a rapid deterioration. 
2. Patients who are currently being assessed for transplantation and are likely to fulfil 

the criteria and undergo a rapid deterioration can be considered. 
3. Patients who are not known at the individual centre should on a general basis not be 

considered for extracorporeal life support to transplantation.  They can however 
under exceptional circumstances be considered for extracorporeal life support to 
decision if they are likely to fulfil the requirements for transplantation and a rapid 
assessment is possible. 
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Patient Status: 
All patients on extracorporeal life support have to undergo a full neurological 
assessment, meaning:  
 
They have to be awake on support or support has to be implanted under stable 
conditions and a sedation hold is performed, during which the patient can at least be 
assessed on a rudimentary basis.   
 
Any significant phase of low oxygenation perfusion or events that could be associated 
with a neurological deficit necessitate another assessment.  In sedated patients a CCT 
should also be performed.   
 
Extracorporeal life support in patients with clinically apparent sepsis is extremely difficult 
and should, as a general principle, not be offered.  If so, it should only be offered on a 
bridge to decision basis and the decision to actively transplant should only be made 
once the underlying infection is under control. 
 
In sedated patients, the immobilisation and the status of the patient leads to a significant 
prolongation in post-operative intensive care stay and rehabilitation.  As a general 
principle support beyond two weeks with a favourable outcome will only be possible in 
highly selected cases.   
 
With patients who are awake and bed bound, an active and robust regime of 
physiotherapy is necessary in order to preserve the maximum possible physical status of 
the patient.   
 
Assessment of the overall physical status will be important as to the decision to continue 
support after extended periods of time.  It is essential that appropriate exit strategies are 
planned with the patient and the relatives prior to commencing support.   
 
In ambulatory patients, support can normally be extended for months.  While there is no 
upper age limit to support, results are greatly dependent on the overall physical and 
biological status of the patient.  Patients above the age of sixty usually do not qualify for 
extracorporeal life support beyond a week.   
 
Patients with significant co-morbidities, as in cardiovascular disease or failure of other 
end-organ systems not related to the declining lung functions and deemed not to be fully 
reversible once support is provided, should not be considered for support.   
 
Patients with ongoing sepsis should not be considered for support.   
 
Despite the urgency of the situation, only lungs with good function should be considered 
for these patients.  Transplantation of marginal organs into patients after an extended 
period of support will usually not be successful, as the expected prolongation of post-
operative intensive care usually leads to a significant decline in organ function in the 
early post-operative period, which severely limits survival of these patients. 


