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Survival rate at PICU discharge

= 32 - 50.6 %

     

OHCA

survival rate = 0 – 10 %

High morbidity 

++ neurological morbidity

for the survivors



WHAT DOES PEDIATRIC 

LITERATURE SAY on E CPR in OHCA ? 



EXISTING RECOMMANDATIONS (1)



EXISTING RECOMMANDATIONS (2)



EXISTING RECOMMANDATIONS (3)



PRESENTATION OF OUR E-CPR PROGRAM 

in the Ile de France Region 

Out of hospital 

Pediatric cardiac arrest

In hospital but 

Out of Pediatric ECMO Center



PICU

Necker Hospital

20 - 25 ECMO/year

ECMO V-A ++, 

cardiac indications 

mostly

PICU

Trousseau Hospital

45 - 50 ECMO/year

+ Mobile unit 

V-V and V-A 

ECMO, neonatal and 

pediatric

Several calls per year for refractory pediatric cardiac arrest 

- Out of Hospital cardiac arrest

- In Hospital but out of ECMO center cardiac arrest



KEY POINTS OF OUR 

REFLEXION

STRICT SELECTION CRITERIA

EFFICIENT AND EARLY ALERT SYSTEM

WRITTEN ROLE ASSIGNMENT for each

WRITTEN PROCEDURE about :

- Organizing the room

- Material needed

- Cannulation techniques

TRAINING PROGRAM



STRICT SELECTION CRITERIA
EXCLUSION CRITERIA

1. No flow > 0 min, no witness

2. Delayed call and or a predictible time of 

arrival at the ECMO center >60 min

3. Pre-existing severe or evolutive neurological 

disease

4. EtCO2 < 10 mmHg during conventional CPR

5. +/- Immunodeficiency

Discussion +++ in case of :

- Hypothermia

- Presence of life signs 

(spontaneous breathing…)



E-CPR is a RACE AGAINST TIME

GOAL = RUNNING ECMO at maximum M60-M90!

EARLY AND EFFICIENT SYSTEM OF ALERT

Alert at M5 of the 

cardiac arrest = 

right after the first 

dose of 

epinephrine 

administrated

Mobile ECMO 

unit ? > 15 years 

Scoop and run to 

the nearest 

ECMO center ? 

< 15 years







E-CPR in Trousseau

N = 21

Out of ECMO Center

N = 14

OHCA

N = 5

IHCA but out of 

ECMO Center

N = 9

In ECMO Center

N = 7

In TRS 

PICU

N = 4

In other wards of the 

hospital

N = 3

66 calls for CA

7 rescucitated

38 rejected

RESULTS OF OUR PROGRAM (1)

June 2021 – June 2024

Mean distance

20.6 km



RESULTS OF OUR PROGRAM (2)

June 2021 – June 2024

Mean age : 33. 4 months = 2.7 years

o Newborns : 2

o < 1month : 3

o 1 month – 2 years : 8

o 2 – 6 years : 3

o > 6 years : 6

ETIOLOGIES

- CA at birth : 2

- Meconial spiration syndrome : 1

- Septic shock : 7

- Myocarditis : 3

- Cardiogenic shock on third 

degree AV block: 1

- Arrythmogenic righ ventricular 

cardiomyopahy: 1

- Anaphylactic shock : 1

- Drowning : 1

- Undetermined : 4

21 patients



RESULTS OF OUR PROGRAM (3)

June 2021 – June 2024

21 patients

Mean CPR duration before decision of ECMO 57 min [5-192]

Mean canulation time
31min [10-80]

Mean neck surgical (n= 16)
34 min

Mean femoro-femoral in open Seldinger (n= 5) 15 min

Mean CPR duration to ECMO start 86 min [35-223]

Non started ECMO 2



RESULTS OF OUR PROGRAM (4)

June 2021 – June 2024

21 E-CPR

2 survivors 

with favorable neurological outcome

4 successful ECMO weaning

- 1 OHCA (drowning case)

- 2 E-CPR during complicated VV canulation in the PICU

- 1 IHCA but out of PICU

2 deaths before discharge

- 1 not correlated to the ECMO

- 1 from severe neurological damage due to the CA



RESULTS OF OUR PROGRAM (4)

June 2021 – June 2024

14 E-CPR

Out of ECMO center

Explanations of those results 

- Late alert

- Late arrival of the patients at the ECMO center

- Difficulties in having the correct and precise hours of the CA

to be sur of the zero No flow

- Pathophysiology of CA in children vs CA in adult  +++

Program stopped for OHCA 
(except drowning cases or arrythmia)

Even more strict selection criteria ?

+++ on the underlying cause of the CA 

(ex : septic shock)

1 survivor 
Drowning case with severe bradycardia 

due to deep hypothermic state  

Psychological impact on the team

Risk that could be taken for the other patients of the ward during E-CPR



CONCLUSION



CONCLUSION 

Should we canulate out of hospital refractory cardiac arrests in children  ? 

Is pre-hospital canulation for pediatric OHCA an option ? BUT …

From our own 

experience :

No



GRAREC
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