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About the cover

Alzheimer's disease (AD) is the most common dementia, with
pathological changes beginning 15 to 20 years before clinical
symptoms emerge. Mild cognitive impairment (MCI), as a
prodromal stage of AD, represents a critical window for early
detection and intervention. Conventional cerebrospinal fluid tests
and amyloid/tau PET are invasive, expensive, and poorly
accessible, underscoring the need for noninvasive, sensitive, and
practical early assessment tools.

Spatial navigation impairment is one of the earliest cognitive
symptoms of AD and is highly dependent on the entorhinal
cortexhippocampal circuit. Virtual spatial navigation tasks, which
combine ecological validity with controllability, offer an objective
means to assess navigation function in early AD. The
entorhinalhippocampal region is also among the earliest sites
affected by tau pathology. Plasma phosphorylated tau217
(p-tau217), a minimally invasive blood biomarker, reflects tau
burden and provides valuable information for early AD
assessment. Hippocampal subfields show marked heterogeneity in
structure, function, and pathological vulnerability, and their
volume changes may yield clues to the imaging mechanisms
underlying early spatial cognitive decline.

In this study, we enrolled cognitively normal older adults and
MCI patients. Virtual spatial navigation tasks were used to assess
navigation function; 3D TIWI images were acquired and
processed with FreeSurfer to segment hippocampal subfields and
entorhinal cortex; and plasma p-tau2l7 levels were measured.
General linear models and partial correlation analyses were
performed to examine group differences and intercorrelations,
followed by logistic regression and ROC curves to evaluate the
classification performance of individual and combined models.
Our results showed that MCI patients exhibited significant
navigation deficits, characteristic medial temporal lobe atrophy,
and elevated plasma p-tau217 levels. Navigation deficits were
closely correlated with p-tau217 levels and atrophy of specific
hippocampal subfields. A multimodal model combining all three
indicators outperformed any single indicator. These findings
suggest that virtual spatial navigation is a noninvasive and
sensitive behavioral biomarker for early AD detection, and that
combining it with plasma p-tau217 and medial temporal lobe fine
structure offers a novel multimodal strategy for early diagnosis in
individuals at high risk for AD. Please see text page 19.
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