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Clinical study on MRI features for assessing cerebrovascular reactivity in obstructive sleep apnea syndrome
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Abstract: Objective To explore the application value of magnetic resonance imaging (MRI) in assessing cerebrovascular reactivity
(CVR) of patients with obstructive sleep apnea syndrome (OSAS) , and to clarify the changing characteristics of cerebral blood flow regulation
during the progression of OSAS. Methods A total of 37 OSAS patients and 23 non-sleep apnea (NSA) subjects who admitted to Shanghai
General Hospital from January 2023 to April 2024 were retrospectively enrolled. High-temporal-resolution cerebral blood flow (CBF) and
blood oxygen level-dependent (BOLD) -MRI data were collected before, during and between 5 consecutive 24-second breath-holding
stimuli. The breath-holding index (BHI) was calculated by averaging multiple measurements to quantify CVR. Results Compared with the
NSA group, the OSAS group showed significantly higher BHI derived from total CBF (P=0. 010) and superior sagittal sinus flow velocity BHI
(P=0.014) ,as well as significantly higher BOLD signal-based BHI in the whole brain (P=0. 009), gray matter (P=0.011) and white matter
(P=0.010). Subgroup analysis showed that CVR increased gradually with the severity of OSAS, and BHI in the severe OSAS subgroup was
significantly higher than those in the mild OSAS subgroup and the NSA group (P<0.05). Conclusion Elevated CVR in OSAS patients is a
cerebral compensatory regulatory mechanism for intermittent apnea to maintain stable oxygen supply. MRI can accurately evaluate CVR from
two dimensions of global blood flow and regional signal, providing imaging evidence for early identification of OSAS-related brain function injury.
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