NeuroQuan?t

Validation of a Fully-Automated Medical Device for
Quantifying Regional Brain Atrophy from MRIs of Patients with
Alzheimers Disease and Related Disorders

Comparison to Interactive Manual
Segmentation by Human Expert

For assessment of accuracy, segmentation was performed by
NeuroQuant and by an independent (Neuromorphometrics Inc,
Somerville, MA) third-party using computer-assisted manual
methods.

The manual contour drawing and editing was performed by an
expert neuroanatomist using structure boundary definitions as
described by the MGH Center for Morphometric Analysis. Data
included high resolution MRIs from 40 elderly subjects (half
healthy and half with mild AD, average age 77 years) from the
Open Access Series of Imaging Studies (OASIS)

The Intra-Class Correlation (ICC) was computed for bilateral
volumes obtained with both methods. High levels of
consistency were observed between the two approaches.

Table 1.

Manual vs Automated Segmentation Icc sig
Cerebral White Matter 0.98 p <.001
Cerebral Gray Matter 0.92 p <.001

Cerebellum 0.96 p <.001

3rd Ventricle 0.93 p <.001

4th Ventricle 0.93 p <.001
Lateral Ventricle 0.99 p <.001
Inferior Lateral Ventricle 0.92 p <.001
Hippocampus 093 p <.001
Amygdala 077 p <.001
Thalamus 0.90 p <.001
Caudate 0.82 p <.001
Putamen 0.89 p <.001
Pallidum 0.76 p <.001
Ventral Diencephalon 0.86 p <.001
Nucleus Accumbens 061 p <.002
Brainstem 0.93 p <.001

Application to Alzheimer’s Disease
Neuroimaging Initiative Baseline Data

Sensitivity of the method for detecting atrophy in AD and mild
cognitive impairment (MCI) was demonstrated by comparing
results obtained for a sample of data from such patients to data
from Normal Control (NC) subjects. Raw MRIs were obtained
from the ADNI database of multi-site, multi-vendor data.

All pairwise comparisons between groups were highly (p < .001)
significant for structures known to show atrophy in early AD.
Volumes are collapsed across hemispheres.
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Summary and Conclusions

NeuroQuant performs segmentation of
MRIs of the whole brain and regional
volumetric quantification of structures in
less than 15min with no user intervention.

Numerical results automatically compared
to normative data to highlight atrophy
greater than expected from normal aging.

Automated segmentation shown to be
highly consistent with that performed by
human expert neuroanatomist.

Medial temporal lobe volumes from

NeuroQuant shown to be sensitive to MCI

gnd early AD in multi-vendor, multi-site MRI
ata.

NeuroQuant was developed under GMP
methods and has FDA approval. Results
are suitable for routine clinical use.
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