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Experience of 2 pediatric ECMO centers 

• From january 2018 

• 40 children 

• VA and VV ECMO 

• 0 to 18 years 

Nantes (France) Genoa (Italy) 
Dr Stefano Pezzato 
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ECMO and neurological outcome 

 Hervey- Jumper. J Neurosurg Pediatrics 2011 

• 102 ECMO centers in the US 
• From 1990 to 2009 
• 31 335 ECMO patients < 18 years 
• All indications 
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Cerebral autoregulation and ECMO  

Short. Ped Res 1993 

Controls VA ECMO 
• 14 healthy newborn lambs 
• VA ECMO vs controls 
• Progressive decrease of CPP 

Supposed mechanism : loss of pulsatility 

Pre ECMO period ECMO run Post ECMO period 

Secondary injury Brain primary injury 

Cannulation Decannulation 

Autoregulation 

?? 



Questions 

1. Can we monitor AR at bedside during ECMO ? 

2. Clinical impact of cerebral autoregulation disorders? 

3. Can we control them? 

• Type of cannulation 

• ECMO flow 

• Optimal ABP 

• Optimal PCO2 

• … 



Which signals and index? 

RSO2 
ABP 

ICM+ 

COx 

http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjA_N7P2o3eAhUKExoKHfkMBYIQjRx6BAgBEAU&url=http://www.medtronic.com/covidien/en-us/products/cerebral-somatic-oximetry/invos-5100c-cerebral-somatic-oximeter.html&psig=AOvVaw1PFN7bwSavmG_A32-rKK9Y&ust=1539873679574672
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RSO2 artefacts 

Values > 95% 

• For the moment manually removed 
• Need automatic funtion to be used at bedside 
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filter ? 

 
 



ABP artefacts removal : peak to peak 
filter ? 

 
 



Variables derived from COx 



Variables derived from COx 

Cox 0.3 

« Critical » zone   



Variables derived from COx 

Cox 0.3 

« Critical » zone   % time with Cox > 0.3 



Variables derived from COx 

AUC  
global COX 
 

AUC  
Cox > 0.3 

Cox 0.3 

« Critical » zone   % time with Cox > 0.3 



Variables derived from COx 
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global COX 
 

AUC  
Cox > 0.3 

Cox 0.3 

« Critical » zone   % time with Cox > 0.3 

Cut off?  
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ABPopt, ULA, and LLA :  
single window approach 

1. How is ABP distributed? 
2. How are the error bars distributed?  
3. Do we have the U shape curve?  
4. How is the fitting of the curve?  
5. Which values of ABPopt do we get?  
 

Periods of 8h 
Bins of 2 mmHg 

Periods of 4-6-8-12 hours ? 
Bins of MAP of 2-3- 5mmHg width ? 
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Multi‐window ABPopt calculation with weighting 
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ABPopt 

ULA 

ABP 1 point/min 
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• Multi-window approach 

Liu. J of Neurotrauma 2017  
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- Length of the calculation window increasing from 2 to 8 hours 
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But also hypertension !!! 

VA ECMO 
5 years  
Fulminant myocarditis 
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From ABPopt 
• Delta ABP-ABPopt 
• % time  +/- 5 mmHg 

From LLA 

• AUC ABP < LLA 
• % time with ABP < LLA 



Influence of PCO2 

– Arterial PCO2 : only discontinuous values : 2 to 4/day 
– Continuous veinous PCO2? 

 

 

 



Conclusion 

• AR monitoring in ECMO is feasible using routine 
devices 

• Artefacts removal : manual for the moment 

• Multi‐window ABPopt calculation with weighting is 
feasible  

• Inclusion of the influencing variables in the model in 
process 

• Results of the association between AR impairment 
and neurological outcome in the CARNet meeting 

 


