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2. Investigating Mild Cognitive Impairment Using Quantitative
Parameter Mapping and Amyloid PET

O Yuki Matsumoto", Youichi Otomi", Takayoshi Shinnya", Yuishin Izumi?,

Kouji Fujita®, Tomoyasu Matsuhara®, Shusuke Numata”, Ryouta Mitsuhashi”,
Tomoki Matsushita”, Mana Shimomura", Kouhei Furutani”, Masafumi Harada",
1) Department of Radiology, 2) Department of Neurology,

3) Department of Psychiatry, Tokushima University

Background

Mild Cognitive Impairment (MCI) represents a transitional state between normal
aging and Alzheimer’s disease (AD). Differentiating stable from progressive MCI
remains a clinical challenge. Quantitative MRI parameter mapping, combined
with amyloid PET imaging, may enhance diagnostic precision and prognostic
value in early-stage cognitive decline.

Objective

To investigate the utility of quantitative parameter mapping (QPM) MRI
parameters—specifically T1, T2*, proton density (PD), and quantitative
susceptibility mapping (QPM)—in conjunction with amyloid PET imaging for
distinguishing MCI patients with positive amyloid deposition from those without,
and to assess associations with cognitive performance.

Methods

In this cross-sectional study, 78 participants with clinically diagnosed MCI
underwent both QPM and amyloid PET scanning. T1, T2, PD maps and QPM
were acquired. Amyloid burden was quantified using standardized uptake value
ratios (SUVRs) derived from PET images. Skull stripping was performed using
a combination of FreeSurfer and an Al-based segmentation algorithm in order
to enable region-wise analysis of PET-derived SUVRs, quantitative parameter
mapping (QPM) values, and clinical test scores across MRI-defined brain regions.
Participants were classified as amyloid-positive (A+) or amyloid-negative (A—)
based on PET SUVR thresholds.

Results

A+ MCI participants showed significantly increased PET uptake in cortical
regions and decreased QSM values in the right putamen and right thalamus
compared to A— participants (p < 0.01). Moreover, A+ MCI participants exhibited
significantly increased corpus callosum volume compared to A— participants (p <

0.01).

Conclusion

Quantitative MRI mapping provides complementary information to amyloid PET
in characterizing MCI. Combined imaging biomarkers may help stratify MCI
patients at higher risk of conversion to AD and support individualized prognosis
in clinical and research settings.
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