
Background: Apolipoprotein E (APOE) �4 allele is a very well-known
genetic risk factor of Alzheimer’s disease (AD). Recent histopatholgi-
cal and MRI studies in patients with AD demonstrated alterations of
white matter, as well as gray matter. This study aimed to investigate
possible associations between cerebral white matter changes and APOE
genotype in early stage AD. Methods: The authors used Diffusion
Tensor Imaging (DTI) to explore cerebral white matter changes to
detect pathological processes. 26 AD participants were included in the
study of which 13 were APOE �4 carriers and age-, gender-, and
severity-matched 13 were APOE �4 non-carriers. All AD individuals
were met for NINCDS-ADRDA Diagnostic Criteria of probable AD and
their global scores of Clinical Dementia Rating scale were 0.5 or 1.
Voxel-based comparisons for the Fractional Anisotropy (FA) and Mean
Diffusivity (MD) were performed between APOE �4 carriers and �4
non-carriers using SPM5. Results: FA value was significantly lower in
APOE �4 carriers than APOE �4 non-carriers in the bilateral temporal
white matter, right cingulate white matter, left parahippocampal white
matter, right postcentral parietal white matter, bilateral frontal and
occipital white matter. Compared to APOE �4 non-carriers, APOE �4
carriers had significant increase of the MD value in the bilateral me-
dial frontal white matter, right inferior frontal white matter, left pre-
central white matter, and left posterior cingulate white matter
(p�0.005, uncorrected for multiple comparisons). Conclusions: Al-
though the exact mechanism underlying vulnerability of white matter
tracts in APOE �4 carriers is still unclear, these findings indicate that
increased genetic risk by APOE �4 allele is associated with advanced
regional alterations of white matter, as well as gray matter changes, in
early stage AD.
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Background: Alzheimer’s disease (AD) is characterized by regional
reductions in fluorodeoxyglucose positron emission tomography (PET)
measurements of the cerebral metabolic rate for glucose (CMRgl),
which are correlated with clinical severity, progressive and apparent
before the onset of dementia or mild cognitive impairment (MCI). We
have been using statistical parametric mapping (SPM) to analyze PET
data from probable AD patients, amnestic MCI (aMCI) patients and
normal controls (NC) from the AD Neuroimaging Initiative (ADNI).
Our objective was to characterize patterns of cerebral hypometabolism
in probable AD and aMCI, and correlate lower Mini-Mental State
Examination (MMSE) scores with lower regional CMRgl in both the
overall cohort of probable AD, aMCI and NC subjects and the probable
AD group. Methods: Baseline PET images from 298 subjects, includ-
ing 74 probable AD (age 70�10, MMSE 23.5�2.2), 142 aMCI (age
67�12, MMSE 27.1�1.7) and 82 NC (69�10 years old, MMSE
28.9�1.1), were analyzed on a voxel-by-voxel basis using SPM5.
ANOVA with pair-wise comparisons contrasted regional CMRgl in the
three subject groups. Linear regression correlated lower MMSE scores
with lower CMRgl in the overall cohort and probable AD group.
Results: Compared to NC, the probable AD and aMCI groups each had

lower CMRgl bilaterally in previously characterized posterior cingu-
late, precuneus, and parietotemporal regions (P�0.05 corrected for
multiple comparisons), and occipital cortex, hippocampus, parahip-
pocampal gyrus and fusiform gyrus (uncorrected P�0.005). Compared
to NC, the probable AD group had lower CMRgl in frontal regions
(corrected P�0.05). In the overall cohort, lower MMSE scores were
correlated with lower CMRgl in the posterior cingulate, precuneus,
parietotemporal and frontal regions (P�0.05, corrected for multiple
comparisons). In the probable AD group, lower MMSE scores were
correlated with lower CMRgl in left frontal and temporal regions
(uncorrected P�0.001). Conclusions: Findings from this large multi-
center study confirm the previously characterized pattern of regional
hypometabolism in AD and aMCI and implicate additional brain re-
gions. Furthermore, they confirm the previously characterized correla-
tion between severity of clinical impairment in a combined group of
patients and controls, but suggest strongest correlations between clin-
ical severity of frontal and temporal regions by the time AD patients
satisfy criteria for dementia.
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Background: Delineation of temporal lobe structures from MRI scans
is increasingly used in research in dementia. The gold standard of
manual delineation is time-consuming and subject to operator error.
FreeSurfer is a freely-available automated technique which allows
quantification of cortical thickness and a facility to label brain regions
automatically. Automated regional labelling may be particularly diffi-
cult in cases with focal or generalised atrophy. We wished to compare
FreeSurfer regions with manual delineation in such cases. Methods:
MRI scans of 10 controls, 10 Alzheimer’s disease (AD), and 10 seman-
tic dementia (SD) subjects were included. SD is a clinical subtype of
fronto-temporal dementia where temporal lobe gyri may be severely
and focally atrophic. Temporal lobe regions were segmented by Free-
Surfer and compared with manually-delineated regions. Results: Ab-
solute volumes from FreeSurfer differed from manual volumes to dif-
ferent extents depending on region and subject group but were largely
due to differences in protocols - with more temporal stem white matter
included in FreeSurfer regions. Volume differences (FreeSurfer-man-
ual) were different between controls and SD (p�0.05), but not between
control-AD or between AD-SD groups. Importantly however, expressed
as fraction of control volume the FreeSurfer results showed a very
similar pattern of loss to that found with manual measures (Table). In
the SD group the most severely atrophied regions were the left ento-
rhinal cortex, left amygdala and left parahippocampal gyrus. Further-
more, greatest atrophy in the AD group was shown bilaterally in the
entorhinal cortex and hippocampus. There was no evidence for left-
right asymmetry in the control or AD groups. In the SD group the left
temporal volumes were significantly smaller than the equivalent right-
sided structures (p�0.0001) (Figure). Conclusions: Despite absolute
volumes differing for FreeSurfer and manual segmentations, between-
group comparisons revealed remarkably similar patterns of loss with the
two methods: in AD symmetrical losses were most marked in the
entorhinal cortex and hippocampus whereas SD showed profound
asymmetrical, predominantly left-sided, atrophy affecting in particular
the anterior and medial temporal lobe structures.
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