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THE PHYSIOLOGY



What does it do?

Epinephrine in a catheter

Raises BP to brain and heart (~10 

mmHg)

Raises end-tidal CO2 (~10 cm H2O)

Creates ROSC (40-60% after 40-60 

min)







Field Outcome N=10

ROSC Declared 1 Survived

6 ROSC

4 Rearrested

3 Admitted







If it works who will do it?

Options:

REBOA receiving centers

Field Insertion

MDs in field

Critical Care Paramedic



Head and Thorax 

Elevation CPR: A New 

Way to Perform CPR

• Head and Thorax Elevation CPR using 

a patient positioning device

• Active Compression Decompression 

(ACD) CPR and/or automated CPR

• Impedance Threshold Device (ITD)

Devices work together to improve 

organ perfusion and outcomes

This bundle of therapy = Automated 

Head and Thorax Elevation CPR 

(AHUP), “Head Up” CPR



What happens if we 

combine REBOA with 

Head Up CPR?
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Synergy of Elevation of the 

Head and Thorax and 

Resuscitative Endovascular 

Balloon Occlusion of the Aorta 

in a Porcine Model of 

Prolonged Cardiac Arrest: A 

Pilot Study



Hypothesis
• Cerebral perfusion pressure (CerPP) and coronary perfusion 

pressures (CoPP) will be significantly higher in pigs receiving a 
Automated Head and Thorax Elevation CPR based bundle of care 
+REBOA as compared to the flat position with REBOA.

Components of AHUP CPR in the laboratory. Automated active 

compression-decompression CPR, impedance threshold device, automated 

head and thorax elevation device. Figure adapted from Moore et al. 

Resuscitation 2021.



Methods

• Pigs (~40 kg) intubated, and anesthetized. 

• REBOA placement in the proximal thoracic 
aorta through femoral artery 

• After 36 minutes of AHUP-CPR, animals 
underwent two-minute periods of:
• AHUP-CPR, 

• AHUP+REBOA CPR, 

• ACD+ITD CPR flat + REBOA, 

• ACD+ITD CPR flat



Results

Flat-CPR Flat-CPR+REBOA

CorPP             7± 12 16± 19

CerPP             14± 7 26±12

All CPR performed with active compression-decompression 

(ACD) and an impedance threshold device (ITD)
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Representative study tracing from one 

animal



Head Up CPR with REBOA: Pilot Study 

in Grenoble, France
Guillaume Debaty MD PhD and Nicolas Segond MD

Pilot study of 20 patients

Hopefully to start in 2024



Conclusions

AHUP-CPR + REBOA is feasible and promising.

CorPP and CerPP improved with AHUP-CPR + REBOA. 

These two interventions work synergistically together. 

REBOA provides directed flow and pressure to the heart and brain. 
AHUP CPR improves preload to the right side of the heart and 
reduces intracranial pressure. 

Further work is needed with this device combination to find 
optimal timing of use and hemodynamics. 


