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PATIENT'S NAME:
DATE OF BIRTH:
DATE OF REPORT:
INTEGRATION BY:

REFERRED BY.

Freddie Owens
9/25/1974
9/2/2016
Ruben C. Gur, PhD
Hank Ehlies

RE: NEUROBEHAVIORAL ASSESSMENT OF MR. OWENS

Background

Mr. Owens was referred for a comprehensive neurobehavioral assessment, comprising of analyses of structural and
functional neuroimaging. The following studies were performed on Mr. Owens at the Medical University of South Carolina
in Charleston, South Carolina, and I have reviewed and summarized them in this report: volumetric analysis of magneticresonance imaging (MRI), and quantitative analysis of positron emission tomography (PET). Notably, the analysesconducted here are not designed to replace a routine clinical reading of the scans by a neuroradiologist or a nuclear
medicine physician, which should reveal any potentially life-threatening finding such as a tumor, arteriovenous
malformation or stroke, as well as any focal findings such as multiple sclerosis plaques or extensive local gliosis. Instead,
the aim is to find and document evidence for more diffuse tissue loss, such as results of mild traumatic brain injury, toxin
exposure, or regions that show abnormalities in resting state ("default mode" activity.) Diffuse volume loss is not usuallydetectable by visual inspection of the images generated by the scan, and require the application of standard software to
the actual data that generate the images in order to quantify volume - in the case of MRI-- or cerebral metabolic rates for
glucose - in the case of PET.

Results of Maqnetic Resonance Imaging (MRI): Volumetric structural analysis
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Figure 1: Volumetric analysis of Mr. Owens's MRI. Volumes
are expressed as absolute z-scores (SDs from the mean)
relative to healthy individuals.
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The MRI was examined quantitatively by Christos Davatzikos, PhD, via delineation of regions of interest (ROI) assisted bya deformable registration
algorithm' (Figure 1 ). Regions
showing a reduction in volume of
> 1 standard deviations (SD)
below normal, and their
corresponding contralateral
structures, are displayed below.

These results show that the
overall volume of Mr. Owens'
brain is in the average to below
average range, with the frontal,
temporal, and limbic lobes being
below average (see profile of
LOBES in Figure 1 ). Such
variability among lobes is
abnormal, as indicated by the
temporal-to-parietal lobe ratio,
which exceeds 3 SDs below
normal (see under RATIO in

Figure 1 ). Frontal and temporal
lobe white matter volume is
reduced, as well as the corpus

'Yangming Ou, Aristeidis Sotiras, Nikos Paragios, Christos Davatziks, "DRAMMS: deformable registration via attribute matching and mutual-saliency
weighting," Medical Image Analysis, 2011;15, 622-639. Ou, Y., Aoari, H., Bilello, M., Da, X., Davatzikos, C., "Comparative Evaluation of Registration
Algorithms in Different Brain Databases With Varying Diffic!y: Results and Insights," IEEE Trans. On Medical Imaging, 2014; 33, 2039-2065.10 Floor Gates Pavilion ] 3400 Spruce Street [Philadelphia, PA 19104 1215.615.3604 ] Fax. 215.662.7903 ] gur@upenn.edu
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Figure 3. PET images of Mr. Owens's brain

The PET study was subjected to a quantitative analysis using a standard regions of interest (ROI) approach.2 The
quantitative analysis of cerebral metabolic rates relative to whole brain (Figure 4) supports Dr. Newberg's clinical readingand points to more specific sets of regions that show abnormal glucose uptake. The analysis indicated relative decreases
in 9 regions (see key for region abbreviations in Figure 4): TP, PH, HI, AM, right OF, UN, C1, C2, and left LM (when
hemisphere not indicated, it is bilateral). Seventeen (17) areas show relative increases in metabolism: right SF, right DL,
right OM, right MF, right IF, right SM, SP, AG. SG, PC, right OM, OL, right OT, right CA, right CP, CN, and LL.

2 Gur RC, Mozley LH, Mozley PD, Resnick SM, Karp JS, Alavi A, Arnold SE, and Gur RE. (1995). Sex differences in regional cerebral
glucose metabolism during a resting state. Science. 267.528-531.
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