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Introduction

The current models of Alzheimer’s disease (AD) pathology are limited
to supraspinal models of the disease. Recent findings suggest AD
iInvolvement in regions of the spinal cord, primarily through
immunohistochemical quantification (Figure 1) and volumetric analysis
(Figure 2)."2

Current models of AD pathology do not explain these findings in the
spinal cord, rendering the pathological model of AD incomplete
alongside unexplained symptoms with profound impact on patient
quality of life. It is necessary for the AD pathology model to be
expanded to include the spinal cord to develop a more complete
understanding of AD pathology in addition to improving patient
treatment quality.

Figure 1: Wang et al., 2015 Figure 2: Lorenzi et al., 2020
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Methods

Data Access & Usage:

Baseline "®F-AV1451 (Flortaucipir) PET and T1-W MPRAGE
MRI Scans were sourced from the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) accessed via the University of L
Southern California Image and Data Archive (IDA). Sgnalcord  Verabre

Cohort Selection:

Two cohorts, consisting of AD and Cognitive Normal (CN),
were derived from the ADNI3 and ADNI4 imaging cohorts,
each consisting 10 subjects (n=10). Subjects possessed both
a baseline (bl) '®F-AV1451 tau PET image and bl T1-W
MPRAGE MRI image. ADNI3 and ADNI4 images were
manually inspected for viability and image quality, eliminating
scans without C1 or more of the spine visible, and those with

artifacts, such as tumor.

Pipeline Construction:

A novel PET preprocessing pipeline was created using a Processed PET  Segmentat
combination of functions from 4 distinct softwares: Statistical
Parametric Mapping (SPM) 25, Spinal Cord Toolbox (SCT),
SynthStrip, and Multi-Image Analysis GUI (MANGO).

PET processing

MRI processing

Raw T1W
MRI

segmented labeled (SCT)

(SCT)
(i1 +i2)>.1

PET Masking

Smoothed Spinal Cord ROl shrunk to

egmentation
Image overlayed ROl selection
e

fit
C1
- !

ROI Selection

Conclusion

Results:

There is no significant difference
between AD and CN mean tau
uptake values in C1 (Figure 3).

Discussion:

Quantified results yield statistical
insignificance, suggesting that tau
UV is not discriminating between AD
and CN. Although true, UV is not a
reliable unit for statistical and
pathological analysis. SUV or SUVR
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IS required for concrete conclusions.

Seven images were overlaid using
SPM25. Visual similarity among final
Images suggest a strong degree of
consistency and resistance to scan
variations (Figure 4).

Manual ROI drawing is a strength as
It ensures spinal cord targeting
without presence of an atlas.

Spinal cord quantification of tau is possible:

Mean uptake values yielded by MANGO ROI analysis in conjunction
with manual ROI selection indicate that the quantification of mean
uptake value in the cervical spine is possible through this pipeline.

Methodological advance in the study of AD spinal cord
pathology:

The accessibility and efficacy of the pipeline enables its further
usage in application to AD PET and MRI scans.

The pipeline requires further construction, calling for more
research in AD spinal cord imaging:

While accuracy may be decreased through hindrances such as PVE
and limited scan visibility in application of this pipeline, the absence
of a solution in AD spinal cord imaging but not in AD cortical imaging
suggests that more involvement in AD spinal cord imaging research
IS necessary.

Clinical and pre-clinical impact:

Achieving a more comprehensive image and understanding of the
extend of AD pathology contributes to treatment of under-explained
symptoms and treatment of AD as a whole.




