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History of technology
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Invention of steam engine: 1731

1830



History of CPR
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Manual CPR: 1961



Two main designs

Piston-based devices

Load-band devices



RCT with mechanical CPR

Lancet. 2015;385:947–55

JAMA. 2014;311:53–61
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Mechanical CPR

9,4%

Manual CPR

11%Odd Ratio 
1.06 (95% CI 0.83, 1.37)

Survival at

 30D

Resuscitation 2014

4231 patients
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23,6% 23,7%Différence entre 

traitement

− 0.05 (95% CI − 3.3, 3.2)

Survival at 4h

2589 patients

Mechanical CPR Manual CPR
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6%

N=104/1652

7%

N=193/2819

Odds Ratio

0.86 (95% CI 0.64, 1.15)

Survival at

 30 D

4470 patients

Mechanical CPR Manual CPR



In hospital cardiac arrest

2232 patients with mechanical CPR

108 911 with manual CPR

Survival to discharge:

11,8% mechanical CPR

16,9% Manual CPR

P<0,001



Meta-analysis

Survival with good neurologic outcome

Medicine (Baltimore). 2024 Feb 23;103(8):e37294.



Why it’s not working - Quality of CPR
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CCF in manual CPR group = 79%

CCF in manual CPR group = 78%



Why it’s not working – too long

A training question?
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Why it’s not working – too traumatic
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For which patients: 
We should (must) do it

Crit Care Med. 2014;42:e167-70.



For prolonged CPR
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Survival 30D CPC 1-2

Titre du graphique

Manual CPR

Mechanical CPR

3920 patients with CPR > 45min



Lancet. 2020;396:1807-1816

Mechanical CPR was an inclusion criteria



Survival to discharge
Primary outcome
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ECPR

43%

(6/15 patients)

standard CPR

7%

(1/15 patients)

risk difference 

36%, 3·7–

59·2; 0·9861 

posterior 

probability of 

ECMO 

superiority



Change in wave form to improve hemodynamic

Trapezoid Sinusoid P value

SAP (mmHg) 79 (66,86) 62 (58,70) 0.007

Carotid blood flow (ml/min) 52 (20,66) 37 (21,41) 0.04

Cortical cerebral microcirculation (% of baseline) 52 (20,66) 26 (17,43) 0.005
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Maybe some improvement to come…



Gravity Study
Combination of head-up position, active compression-decompression 

mechanical cardiopulmonary resuscitation and impedance threshold device to 
improve outcomes in out-of-hospital cardiac arrest. A prospective controlled 

quasi-experimental trial  

Bundling Technology
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63 patients59 patients

41 18 mmHg3013 mmHg
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ETCO2 values

p<0.001

Control

Head and torso elevation

Primary Endpoint -  Max ETCO2 during CPR

P<0.001

+ 36%

Debaty G et al - Circulation. 2023;148:A141-A141



Conclusion – Mechanical CPR vs. Manual CPR

Not for all patients but useful in special circonstances

Needed for:

• Transport with ongoing CPR

• Bridge to ECPR

• Organ donation
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