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Abstract ; Perioperative neurocognitive disorders (PND) are common central nervous system complications
in the perioperative period,and their development is closely associated with dysfunction of the neuroendocrine-
immune network. From the perspective of perioperative composite stress,this review systematically summari-
zes the core mechanisms of the neuroendocrine-immune network in PND,focusing on the stress characteristics
of the hypothalamic-pituitary-adrenal axis and sympathetic nervous system,the bidirectional regulatory effects
of glucocorticoids and catecholamines on glial cell function,and the neuroinflammatory cascades mediated by
related factors. Furthermore,the critical roles of abnormal complement system activation and blood-brain bar-
rier disruption in central nervous system injury are analyzed. Existing studies are mostly limited to individual
molecules or pathways,.neglecting the dynamic interactions among multiple systems and the mechanisms un-
derlying overall regulatory imbalance. Meanwhile, preclinical models fail to adequately replicate the clinical
conditions of older patients, including comorbidities, polypharmacy, and composite stress, thereby hindering
the translation of basic research findings into clinical practice. Furthermore, current single-target blockade
strategies may interfere with normal physiological defense functions and disrupt homeostasis. To address these
limitations,future research should shift from static single-point assessments to multidimensional dynamic mo-

nitoring to accurately identify the critical time window during which cognitive function transitions from com-
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pensation to decompensation. It should also move from broad blockade to selective modulation by developing

targeted receptor modulators to restore self-regulatory capacity. Furthermore,research should transition from

single interventions to comprehensive perioperative interventions throughout the entire care process,integrating

preoperative optimization, refined intraoperative management, and early postoperative intervention into a coordinated

strategy framework,thereby providing new evidence for the precise prevention and management of PND,
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