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Introduction: 
Cerebral autoregulation (CAR) maintains stable cerebral blood flow (CBF) despite fluctuations in mean arterial 
pressure (MAP). While supplemental oxygen is routinely administered in the ICU, its effects on dynamic CAR 
remain poorly characterized. Hyperoxia induces cerebral vasoconstriction and may alter autoregulatory capacity, 
yet no prospective study has systematically evaluated this in critically ill patients. The aim was to investigate the 
short-term effects of stepwise normobaric hyperoxia on dynamic CAR in sedated ICU patients, with subgroup 
analysis based on presence or absence of acute brain injury (ABI). 
Methods: 
Prospective, monocentric, interventional physiological study (HUB-ICU). Patients underwent a four-step oxygen 
protocol. CAR was assessed via TCD using Mxa (Pearson correlation, MAP vs. CBFV), ARI (model-based step-
response fitting), and TFA (coherence, gain, phase shift via Welch's method). 
Results: 
  
  
35 patients were included (23 males; 11 with ABI). PaO₂ increased significantly across steps (baseline 101 
mmHg; FiO₂ 50%: 160 mmHg; FiO₂ 100%: 367 mmHg), while PaCO₂, pH, and mean CBFV remained stable 
throughout (p>0.05), excluding hypocapnia as a confounder. Mxa showed no significant changes across 
conditions (baseline 0.39, FiO₂ 50% 0.38, FiO₂ 100% 0.41, return 0.37; p=0.68), nor did ARI (baseline 3.14, 
FiO₂ 50% 2.40, FiO₂ 100% 3.99, return 3.11; p=0.208). TFA gain showed a non-significant downward trend 
during hyperoxia (baseline 0.83, FiO₂ 50% 0.77, FiO₂ 100% 0.69, return 0.72; p=0.059), suggesting a possible 
attenuation of MAP-CBFV transmission that did not reach statistical significance. 
Conclusion: 
Short-term normobaric hyperoxia does not significantly affect dynamic CAR in critically ill patients, regardless of 
ABI status. Acute FiO₂ increases appear hemodynamically safe. The TFA gain trend and effects of prolonged 
exposure warrant further investigation in larger cohorts. 
References: 
1.https://doi.org/10.1161/01.STR.15.3.413 
2. https://doi.org/10.1152/AJPHEART.00165.2011 


