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Figure 2: REBOA improves survival and neurological outcomes after ROSC via enhanced 
cerebral perfusion. (A) REBOA rats showed higher median survival rate (REBOA n=4 vs. Sham n=4) 
and (B) improved NDS 4h, 20h, and 24h post-ROSC (REBOA n=5 vs. Sham n=6) compared to Sham 
rats (p<0.05). (C) BSR of REBOA rats displayed faster EEG recovery (REBOA n=6 vs. Sham n=4; 
p<0.05 AUC, slope). (D) OFT showed that relative to pre-CA baseline movement, REBOA rats have 
significantly greater movement at 24h post-ROSC, indicating better neurobehavioral outcome 
(REBOA n=5 vs Sham n=4; p<0.05). (E) REBOA significantly reduced epinephrine need compared to 
Sham experiments (REBOA n=5 vs. Sham n=5, p<0.05). (F, G, H) REBOA significantly increased 
relative MAP, CBF, and CMRO2 post-ROSC (rMAP [7.5-15 min]; rCBF [7.5-10.5, 35-40 min]; 
rCMRO2 [7.5-10.5, 29-40 min]: REBOA n=5 vs. SHAM n=5; p<0.05).

REBOA+MMM during CPR improved systemic and cerebral perfusion during post-ROSC hyper- and hypoperfusion 
while also enhancing neurobehavioral and electrophysiological recovery (Figure 2). A commercial device, suitable for 
simultaneous MMM monitoring of cerebral perfusion, metabolism, and EEG, coupled with AI enabled 
precision-guided resuscitation to optimize REBOA use, may reduce reliance on vasopressor drugs while improving 
cardiac and neurological outcomes and prognostication.

● Cardiac arrest (CA) is a common outcome  of combat injuries and prolonged field care. Survival, recovery, 

and neurological outcome are determined by the quality of coronary and cerebral perfusion during 

cardiopulmonary resuscitation (CPR).1,2,4

● Our experiments utilize the resuscitative endovascular balloon occlusion of the aorta (REBOA) as a 

mechanical vasopressor, replacing the need for additional epinephrine and improving resuscitation. The 

efficacy of this mechanism has not yet been studied in a CA model with multimodal neuro-monitoring 

(MMM) to assess cerebral perfusion in real time. 

● In order to optimize systemic and cerebral perfusion during CPR, a translational model of REBOA+MMM 

was developed in a rat model of asphyxial CA (ACA).

Fasted adult male Wistar rats underwent an induced 7 minute ACA with reduced epinephrine.

● Real time MMM (Figure 1) includes:3

○ Laser speckle imaging (LSI) for cerebral blood flow (CBF) and spatial frequency domain imaging (SFDI), which 
were combined to calculate cerebral metabolic rate of oxygen consumption (CMRO2). 

○ Mean arterial pressure (MAP) and intracranial pressure (ICP) for calculation of cerebral perfusion pressure.
○ Quantitative electrocorticography (ECoG) to calculate burst suppression ratio (BSR). 

● Neurological assessment included neurological deficit score (NDS) and open field testing (OFT). 
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● REBOA was inflated at CPR onset for the experimental 
group and as a fail safe 3 minutes into CPR for Sham rats. 
Deflation of REBOA occurred 30 seconds after return of 
spontaneous circulation (ROSC).
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Figure 1: Rat model with real time multimodal monitoring.
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