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Background:

Brain atrophy in patients with neurodegenerative disorders can be identified on MRIs. Volumetric analysis of
regional brain structures may help characterize a patient’s condition by quantifying changes associated with
disease progression. Objective: to report validation studies of the first FDA-cleared, fully-automated image
processing system for quantifying volumes of brain structures known to be affected in early AD and related
disorders.

Methods:

The NeuroQuant system first corrects for image acquisition artifacts (including gradient nonlinearities and bias
field inhomogeneities) and normalizes image intensity differences between gray and white matter. Probabilistic
atlas based methods then segment brain structures known to atrophy in AD (e.g. the hippocampus, HC) and
spaces that expand in conjunction with such atrophy (e.g. the inferior lateral ventricles, ILV), to automatically
convert 3D T1w MRIs into volumes in under 10min. Output includes a new MR series with segmented color
overlays (see Figure) and an age-normed numerical volumetric report.

Testing and validation studies included comparison of automatically generated numerical volumes to expert
human manual segmentation to characterize accuracy, scan-rescan comparison to characterize reproducibility,
and comparison of results between patients versus controls to characterize sensitivity to disease processes.
Results:

Volumes derived with manual segmentation were highly correlated with those from NeuroQuant (e.g. bilateral
HC r=.90 and ILV r=.93, p < .001). Volumes derived automatically were highly correlated in scan-rescan
comparisons (HC r=.95, ILV r=.98, p < .001). Fully-automated analysis of MRIs from the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) cohort of AD patients, MCI patients, and controls demonstrated progressive
decline in HC volume and progressive increase in volume of the ILV (p < .001 for each).

Conclusions:

Conventional techniques for MRI quantification are ill-suited for routine use of adjunctive brain volumetric
measurement when diagnosing patients with MCI or early-stage AD. Here we show that modern fully-automated
MRI quantification methods now have the accuracy, reproducibility, and sensitivity necessary to incorporate
objective metrics of brain atrophy into everyday clinical practice.
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