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[Abstract] Postoperative neurocognitive disorders are common perioperative complications in elderly surgical patients, significantly

increasing mortality rates, prolonging hospital stays, and reducing quality of life. Low vital status, characterized by decreased
physiological reserves and heightened stress susceptibility, is an independent risk factor for postoperative neurocognitive
disorders. As an intraoperative controllable intervention target, anesthesia depth management has garnered increasing attention
for its impact on cognitive outcomes. This systematic review summarizes recent research advances on the relationship between
anesthesia depth and postoperative neurocognitive disorders in patients with low vital status. Conceptually, postoperative
neurocognitive disorders include postoperative delirium and postoperative cognitive impairment, with the former manifesting as
acute fluctuating consciousness disturbances and the latter as persistent cognitive decline. Mechanistically, patients with low
vital status are more prone to intraoperative brain electrical suppression due to reduced cerebral reserves, increased
neuroinflammatory susceptibility, and heightened sensitivity to anesthetic agents, forming an intermediary pathway of low vital
status — anesthesia depth — cognitive impairment. Clinically, systematic reviews and meta-analyses demonstrate that
anesthesia management guided by EEG biphasic index can reduce postoperative delirium risk in high-risk patients, though
effect sizes are influenced by study heterogeneity. Specific studies on low-vital status patients reveal that the duration of
intraoperative brain electrical suppression mediates 24.2% of the effect between low vital status and delirium severity.
However, there remains controversy in defining the "optimal anesthesia depth" across different studies. Some research indicates
that deep anesthesia may exacerbate postoperative cognitive impairment, while others suggest that moderate deep anesthesia
exhibits neuroprotective effects. Future studies should conduct large-sample randomized controlled trials in debilitated
populations to explore individualized anesthesia depth management strategies , and integrate intraoperative
electroencephalographic monitoring with preoperative debilitation assessment as a core pathway for perioperative brain health

management.
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