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Background: Alzheimer’s disease (AD) causes, on average, a symmet-
ric pattern of glucose hypometabolism. However, some patients have
hypometabolism predominantly affecting either the left or right hemi-
sphere. These patients may have atypical presentations that could cause
them to be systematically excluded from clinical drug trials. It is
unknown whether the left or right hemisphere is more likely to be
selectively affected. Furthermore, the frequency of significant hemi-
spheric metabolic asymmetry is unknown. Methods: We evaluated 95
baseline FDG-PET scans in patients with clinically diagnosed mild AD
(MMSE 20-27) enrolled in the Alzheimer’s Disease Neuroimaging
Initiative (ADNI). Each scan was analyzed with Neurostat, providing
3D-stereotactic surface projection (3D-SSP) maps of glucose metabo-
lism relative to pons and corresponding statistical maps of Z-scores
computed in comparison to 27 cognitively normal elderly control sub-
jects. We visually evaluated the pattern of glucose hypometabolism,
considering 5 regions in each hemisphere typically affected in demen-
tia. Hemispheric asymmetry was considered significant when hypome-
tabolism was 2 or more standard deviations greater in one hemisphere.
We also calculated 3D-SSP maps of mean rates of glucose metabolism
and Z-score maps. Results: Ten patients had an FTD-like pattern of
hypometabolism and were excluded from further analyses. In the re-
maining 85 AD subjects, FDG-PET images were symmetric in 70
(82.4%). Hypometabolism predominantly involved left hemisphere re-
gions in 8 (9.4%) and predominantly involved right hemisphere regions
in 7 (8.2%). These groups did not differ significantly in age or dementia
severity as measured by MMSE. Impairment was greater in naming and
word fluency for patients with predominant left hemisphere hypome-
tabolism and clock drawing scores were lowest for those with predom-
inant right hemisphere hypometabolism. Conclusions: Although AD
patients as a group have completely symmetric glucose hypometabo-
lism, individual patterns vary reflecting cognitive differences. In this
sample, roughly similar proportions of left and right predominant hy-
pometabolism was seen in a minority of patients. The frequency of
metabolic asymmetry may differ in community samples. The mecha-
nisms accounting for selective involvement of one hemisphere are
unexplained and need to be explored further. Supported in part by the
Center for Alzheimer’s Care, Imaging and Research and NIH grant
AG024904.
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Background: The Alzheimer’s Disease Neuroimaging Initiative (ADNI) em-
ploys a fleet of 66 phantoms (photo below) for MRI scanner characterization
and to insure the integrity of data pre-processing steps. Eighty-four different
scanners are used in ADNI. Methods: The ADNI phantom is scanned along
with the subject for every ADNI MRI exam. Geometric fidelity is assessed by
comparing the design with observed locations of 160 small spherical fiducial
markers. Differences in expected and observed positions are plotted versus
observed positions below. SNR and relative contrast are estimated from larger
spheres containing solutions of known copper sulfate concentration. Phantom
images are acquired with the same MP-RAGE pulse sequence used for human
imaging. The phantom scan analysis is fully automated and provides estimates
of gradient calibration (proportional to an object’s size as measured by MRI),
non-linear geometric distortion, SNR and contrast properties. Estimates of
within phantom measurement stability were obtained by repeated scanning.
Estimates of phantom to phantom variability were obtained by comparing all
phantoms to single phantom. Results: Repeatability was assessed by scanning
a single phantom multiple times; between scans the phantom was removed and
replaced. Coefficients of variation (CV) for SNR and contrast measures were
found in the 2-4% range. Gradient calibration CV’s were in the range of 3x10-4

to 5x10-4 , the larger CV in the scan frequency encoding direction. The
phantom construction is a stacked plate design. Phantom to phantom variation
is smallest parallel to the plates. Observed CV’s parallel to the plate are
essentially the same as the within phantom measurement error (i.e. within-
plate the manufacturing variability is likely smaller than the measurement
error). The CV perpendicular to the plate is 15x10-4 (3X to 5X larger than
measurement error), and is assumed to be due to variation in the plate stacking
during manufacturing. Conclusions: The leading source of potential error in
gradient measurements using the ADNI phantom is phantom-to-phantom
variability. Owing to the phantom design, that variability is anisotropic. Given
a multi-year study, with thousands of MRI studies, phantoms will occasionally
be damaged (dropped) and must be replaced introducing a confound in the
consistency of calibration measurements.
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