Altered T1w/T2w Ratio in White Matter Hyperintensities as an Indicator of Structural
Integrity Loss: Association with Alzheimer’s Disease and Vascular Dementia
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Introduction Results

White matter hyperintensities (WMH) are a prevalent marker of Participant Characteristics: Mean age 72.4 years (SD 7.6); 66.8% female; 30.6% APOE €4 carriers; 32.1% amyloid-PET positive.
small vessel disease in older adults, present in over 90% of adults Tiw/T2w Ratio Associations:
aged 65 and older. They predict increased risk of stroke, cognitive * Age: Greater age was associated with higher residualized T1w/T2w ratio (Figure 2A)
decline, and both vascular and Alzheimer-type dementia. * Diagnosis: Both AD and VD groups showed significantly elevated T1w/T2w ratios relative to SCI (Figure 2B)
Conventional WMH quantification focus on lesion volume, providing * Plasma AB42: Lower plasma AB42 (indicating greater amyloid burden) was associated with lower T1w/T2w ratio
limited insight into the microstructural integrity of tissue. The (B =0.093-0.10, p < 0.05; Figure 2C)
T1lw/T2w ratio is a composite marker sensitive to myelin, water » Vascular Risk: >3 vascular risk factors independently associated with higher Tlw/T2w ratio (B = 0.437-0.445, p = 0.001)
content, gliosis, and tissue damage. Originally validated in multiple
sclerosis, its application to aging cohorts with WMH and mixed Mediation Analyses (Figure 3):
vascular-neurodegenerative pathology has been limited. Although AD - AB42 - Tlw/T2w: Plasma AB42 partially mediated the association between AD diagnhosis and T1w/T2w ratio (indirect effect B = -0.0081). AD
WMH appear similar on imaging across dementia subtypes, they participants showed lower plasma AB42 (greater amyloid burden), and lower AB42 predicted lower T1w/T2w ratio (Figure 3C-D)
invoke distinct mechanisms: AD - AB40 - T1w/T2w: No significant mediation (B =-0.0047, p = 0.16)
* In vascular dementia (VD), WMH result primarily from chronic VD -» Vascular Risk (3+) - T1lw/T2w: Vascular comorbidity burden partially mediated the relationship between VD diagnosis and T1w/T2w ratio (indirect
hypoperfusion and small vessel disease causing ischemic injury effect B = 0.0099, p < 0.05; Figure 4A)
* In Alzheimer's disease (AD), WMH reflect a mixture of direct High vascular burden did not mediate the association between AD and T1w/T2w ratio
proteinopathic effects from amyloid- toxicity alongside vascular
contributions Figure 2. Association of residualized T1w/T2w ratio with age, cognitive diagnosis, and plasma AB42 Figure 5. T1w/T2w Ratio Computation from Structural MR
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