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Introduction
Alzheimer’s Disease (AD) is a dementing illness characterized by progressive neuronal degeneration
and cognitive decline, affecting ~5-10% of those over age 65 and 30-40% of those over 90. Mild
cognitive impairment (MCI) is a transitional zone between normal aging and early AD, in which
subjects exhibit subtle but measurable cognitive impairments; 15% of MCI subjects per year
transition to AD. Given the urgent need to quantify factors affecting progression from MCI or normal
aging to AD, we developed a brain mapping technique to map and analyze lateral ventricular dilation
by automatically extracting surface-based 3D anatomical models in MRI databases. The ultimate goal
of this work is to create automated measures of disease burden, to better predict conversion from
normality to MCI and MCI to AD, and to detect which therapeutic factors resist neurodegeneration in
drug trials.
Methods
93 subjects were scanned as part of the Alzheimer’s Disease Neuroimaging Initiative
(http://www.loni.ucla.edu/ADNI/), including 31 healthy controls (75.9 years ± 5.2SD), 31
individuals with MCI (77.6 years ± 6.6) and 31 individuals with AD (78.7 years ± 6.7). 3D T1weighted images were spatially normalized to the ICBM-53 average brain template with a 9parameter rigid-body transformation. We then applied our automated segmentation approach (“MultiAtlas Fluid Image Alignment” [1]) to fluidly propagate hand-labeled parameterized surface meshes
into the 93 scans, labeling the lateral ventricles. Mesh surfaces were averaged within subjects to
minimize segmentation error, before averaging the surface maps across subjects. Local ventricular
shape differences and radial expansions were visualized using surface-based statistical maps. P-values
describing the significance of group differences were plotted onto the average surface models,
producing a color-coded map for MCI versus normal subjects, AD versus normal subjects and AD
versus MCI.
Results
Statistical maps of percent differences in radial ventricular expansion between groups and associated
P-values for localized group differences are shown in Figure 1 and Figure 2. As hypothesized, AD
and MCI subjects showed localized volume enlargements in the anterior horn of the lateral ventricles
and in the mid-portion of the posterior horn. In contrast, radial expansions in AD subjects relative to
MCI subjects are pronounced in the anterior horn.
Conclusions:
The MAFIA approach [1] is a sensitive MR brain mapping tool, capable of identifying and
monitoring the progression of AD and its cognitive correlates. Ongoing work is examining its power
for mapping neurodegeneration relative to other morphometric methods, including cortical thickness
mapping [2], Lie Group tensor morphometry [3], and automated hippocampal mapping using adaptive
boosting [4].
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