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KEY TAKEAWAY   Quantitative myelin mapping reveals early myelin loss along entorhinal-anchored olfactory–limbic circuits in MCI — linked to odor identification and  cognition  — positioning myelin volume fraction (MVF) as a rapid, clinically feasible complement to the A/T/N framework.

INTRODUCTION

• Olfactory dysfunction is among the earliest features of AD, often preceding memory loss by years and reflecting 
vulnerability of entorhinal cortex (EC)–anchored olfactory–limbic circuits.

• Growing evidence implicates early myelin breakdown as an active event in the AD cascade that interacts with amyloid-β 
and tau pathology.

• Late-myelinating association and entorhinal regions are selectively vulnerable to demyelination (“retrogenesis”), shaping 
network-level spread of pathology.

• We tested whether SyMRI-derived MVF detects early myelin alterations in MCI and relates to olfactory and cognitive 
performance.

METHODS
• Participants: 46 older adults (55–85 y) — 22 MCI, 24 healthy controls (HC).
• 3T MRI: T1-MPRAGE, multi-shell DTI, and quantitative SyMRI MVF mapping via a rapid ~5–6 min 3D-QALAS 

acquisition.
• Behavior: odor identification (OLFACT-20, 4AFC); cognition (MoCA, CVLT, RCFT).
• A priori olfactory–limbic gray- and white-matter ROIs from EC-seeded resting-state connectivity + literature.
• Age-adjusted ANCOVA (HC vs MCI) for MVF and DTI-RD; voxel-wise and ROI regressions of MVF with odor ID 

and MoCA.
• MCI vs HC classification: five-fold cross-validated GLM on PCA-reduced ROI features.

CONCLUSIONS

• SyMRI-derived MVF is a rapid, clinically feasible myelin marker that captures early olfactory–limbic myelin 
loss at the MCI stage.

• Myelin integrity links to sensory–cognitive function, supporting demyelination as a complementary 
mechanism within the A/T/N framework.

• Odor identification adds incremental classification value, highlighting olfactory testing as a noninvasive 
early biomarker.

• Future work: longitudinal validation of MVF for MCI→AD progression, integration of tau, and larger, 
diverse cohorts.

REFERENCES

1.  Bartzokis G. Neurobiol Aging. 2004;25(1):5–18.
2.  Depp C, et al. Nature. 2023;618:349–357.
3.  Sasmita AO, et al. Nat Neurosci. 2024;27:1668–1674.
4.  Rubinski A, et al. Alzheimers Res Ther. 2022;14:139.
5.  Murphy C. Nat Rev Neurol. 2019;15:11–24.
6.  van der Weijden CWJ, et al. Brain. 2023;146:1243–1266.

CONTACT

Qing X. Yang, Ph.D.
Depts. of Neurosurgery & Radiology, Penn State College of Medicine, Hershey, PA
qyang@pennstatehealth.psu.edu

RESULTS

Fig 2. Mean MVF (a) and DTI-RD (b) by ROI for HC (blue) vs MCI (orange), ranked by MVF. Asterisks mark significant 
age-adjusted group differences (p<0.05). Dashed box = olfactory–limbic structures with EC functional connectivity.

Fig 3. Voxel-wise correlations (age and sex-adjusted). MVF with (a) odor identification and (b) MoCA (p<0.05,uncorrected). 
White circles highlight effects within olfactory–limbic structures: hippocampal and parahippocampal regions (1), thalamus 
(2), and amygdala (3). 

KEY FINDINGS

• Lower MVF in MCI across olfactory–limbic gray matter (piriform cortex, hippocampus, parahippocampal 
gyrus, amygdala, thalamus) and white-matter tracts (cingulum, body of corpus callosum), with convergent 
RD increases (Fig 2).

• Higher MVF correlated with better odor identification and MoCA in hippocampal, parahippocampal, and 
thalamic regions (Fig 3 a–b).

Table 1. Demographic & cognitive characteristics of the cohort (group differences age-adjusted, ANCOVA).

Table 2. Five-fold cross-validated AUCs for MCI vs HC from PCA-reduced MVF / DTI features.

Fig 1.. A contrast-illustration of the MVF map in comparison to DTI-FA and MD maps .
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