CAROTID ARTERY BLOOD FLOW AND COMPLIANCE ARE PRESERVED DURING ACUTE CEREBRAL VENOUS CONGESTION
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Introduction: Space travel is associated with carotid artery stiffening despite no changes in tunica intima thickness, thereby implicating physiological signaling as a potential mechanism. Purpose: Therefore, the purpose of this study was to determine the role of carotid artery hemodynamics on carotid artery compliance in a simulated zero-gravity environment. Hypothesis: The overall hypothesis was that a simulated zero-gravity environment would lead to cerebral vascular venous congestion, thereby impairing carotid artery shear rate and endothelial-mediated vasodilation, leading to an acute reduction in carotid artery compliance. Methods: 10 healthy-young subjects (26±5 yrs) participated in this study. Subjects were head-up tilted (HUT) to 70° for 20 min to represent the gravitational environment on Earth. Subjects were then head-down tilted (HDT) -6° for 30 min to simulate a zero-gravity environment. Outcome measures were assessed during the last 5 min of HUT and HDT, respectively. Blood pressure was assessed continuously with a Finometer. Carotid artery diameter, blood flow, and wall shear rate were assessed with ultrasound. Carotid artery compliance was assessed as the change in carotid artery diameter for a change in blood pressure. Jugular vein diameter was assessed with ultrasound. Cerebral oxygenation was assessed with near-infrared spectroscopy. Results: Jugular vein diameter was elevated in HDT compared to HUT (Δ6.72±2.06 mm, p<0.01). Cerebral oxygenation was unchanged in HDT compared to HUT (Δ-0.39±18.97%, p=0.77). Peak antegrade carotid artery blood flow was unchanged in HDT compared to HUT (Δ0.13±0.54 L/min, p=0.22). The peak antegrade shear rate was unchanged in HDT compared to HUT (Δ-30.45±171.86 s-1, p=0.14). Finally, carotid artery compliance was unchanged in HDT compared to HUT (Δ-0.27±7.96 dB, p=0.88). Conclusions: Despite substantial venous congestion in HDT compared to HUT, carotid artery hemodynamics and compliance were preserved. It is likely that carotid artery hemodynamics were preserved to maintain cerebral oxygenation. Therefore, acute cerebral venous congestion may not contribute to acute carotid artery stiffening during short-term exposure to zero-gravity.
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