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Biomarkers and Lifestyle (AIBL) study of ageing. A comprehen-
sive metric encapsulating both microscopic changes in fibre density
and macroscopic changes in fibre-bundle cross-section (FDC) was
obtained for each white matter fixel, and compared across groups
using FBA, both at the whole-brain level, and subsequently across
specific fibre tracts-of-interest. We further investigated whether
changes in FDC were related to amyloid accumulation in MCI pa-
tients, by subdividing this group and comparing AB+ (n=20) and
AB- (n=13) MCI participants. Results: Whole-brain FBA exhibited
significant FDC decreases in AD patients compared to controls,
across various fibre tracts (uncinate, inferior fronto-occipital
(IFOF), left arcuate fasciculi, splenium and genu) (see figure 1).
When statistical analyses were limited to these fibre tracts-of-inter-
est, MCI patients exhibited significant FDC reductions in the bilat-
eral posterior cingulum and right uncinate fasciculus (see figure 2).
When MCI patients were subdivided by AP status, only the AB-
MCI group exhibited significant FDC decrease, and only in the
left posterior cingulum. Conclusions: These results suggest substan-
tial reductions in structural connectivity of various WM pathways
arise in AD, and exhibit the value of FBA in identifying changes
within specific fibre pathways, even in crossing fibre regions.
Furthermore, while disruptions to the posterior cingulum and
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Figure 1. Significant FDC decreases in AD compared to healthy control
subjects. Significant reductions in FDC (FWE-corrected p-value < 0.05)
upon whole-brain FBA are shown from coronal, axial and sagittal views.
Fixels are coloured by percentage decrease in the AD group compared to
healthy controls (HC) as per the scale bar.
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Figure 2. Significant tracts from tract-of-interest analysis.

Left panel: mean FDC (diamonds) and 95% confidence intervals (bars) for
each tract-of-interest displayed for AD and MCI groups, displayed as percent-
age difference from healthy control subjects. Significant tracts (p<0.05) are
displayed above dotted line in colour (bilateral posterior cingulum and right
uncinate fasciculus), while non-significant findings shown in grey. The corti-
cospinal tract (CST) is displayed at the bottom for comparison.

Right panel: tracts-of-interest displayed and colour-coded to match left panel.

uncinate are likely associated with early cognitive impairment,
they do not appear to be associated with high A accumulation.
Further longitudinal studies are necessary to determine any relation-
ship between specific changes in white matter connectivity and pro-
gression in AD.

HC MCI AD
n =95 n =33 n =49 p-value
Age 78.3 (7.5) 79.4 (7.6) 77.4 (8.2) 0.51
Males 45 (47.4) 16 (48.5) 22 (44.9) 0.94
c-pIB 31 (32.6) 20 (60.6) 49 (100)  <0.001
positivity
ICV 1432.6 (134.4) 14205 (158.6) 1403.0 (137.0)  0.47
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Background: 18F-fluorodeoxyglucose (FDG) positron emission to-
mography (PET) is commonly used to estimate neurodegeneration
in Alzheimer’s disease (AD). Here, we evaluate the utility of surro-
gate perfusion measurements obtained from models of perfusion
using 11C-Pittsburgh compound B (PiB) to estimate neurodegener-
ation and to potentially decrease participant burden. Methods: FDG
and full dynamic PiB imaging were obtained from 110 participants
from the Dominantly Inherited Alzheimer Network (DIAN),
including 45 non-carriers (NC, 38.2%10.1 years) and 65 muta-
tion-carriers (MC, 39.8 £12.0 years). Two surrogate perfusion mea-
surements were obtained from the PiB scan. The first measurement
was SUVRs of early frames of PiB (ePiB, 1 to 9 min) normalized to
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the brainstem. The second measurement was the relative tracer
influx rate (R1) obtained from kinetic modeling of PiB data, using
brainstem as the reference region. Partial volume correction was
applied to take into account the atrophic process. Regional cross-
sectional analyses were performed to evaluate the correlation be-
tween images and estimate the relationship of the imaging bio-
markers with estimated time to disease progression based on
family history. Nine regions were evaluated, including the precu-
neus and the inferior parietal cortex, known to be greatly affected
by hypometabolism. Results: Metabolism and perfusion images
were spatially highly correlated, showing decreased signal in
similar regions (Figure 1). Across all participants, the R1 values
were better correlated to FDG than ePiB was (e.g. r=0.52,
p<0.0001 and r=0.54, p<0.0001 for R1 vs. FDG in the inferior pa-
rietal and the precuneus, respectively, and r=0.28, p<0.005 and
r=0.10, n.s. for ePiB vs. FDG in the inferior parietal and the precu-
neus, respectively, Figure 2). Regional R1 values and FDG signif-
icantly decreased in the MC vs. NC with estimated-year-to-onset
(p<0.05 for the inferior parietal) while ePiB did not decrease but
increased instead (p<0.05 for the inferior parietal) (Figure 3).
Within the MC, R1 values and FDG significantly decreased with
dementia severity (p<0.05 for the inferior parietal) while ePiB

had no relationship with dementia for any regions. Conclusions:

Neurodegeneration estimated by R1 may provide a new measure
of brain function without added radioactivity. EPiB does not pro-
vide good neurodegeneration estimates as it may be contaminated
with B-Amyloid deposition.
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