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1. INTRODUCTION: 

The overall goal of this multi-year research project in collaboration with the Walter Reed Army 
Medical Center is to develop the necessary technology to make the proton facility in Philadelphia 
the most advanced proton radiotherapy center. Award# W81XWH-09-2-0l 74 comprises phase 6 
ofthis endeavor and consists of the following clinical study: 

Neurocognitive protocol 

Preliminary data suggest that regions of the normal brain exposed to radiation doses that 
has otherwise been regarded as safe and not limited by current radiation treatment planning 
may contribute to the risk of late neurocognitive injury. Radiation dose-dependent 
subclinical vascular effects have been reported in irradiated normal brain tissue and have 
been hypothesized to be a potential mechanism of action. Direct neuronal injury is another 
potential mechanism of injury. 

Purpose: 1) To estimate the degree of cognitive loss following radiation therapy. 2) To 
determine if clinical variables (including medications, age, mood disturbance, fatigue, 
chemotherapy, neurological and cerebrovascular comorbidities) correlate with memory 
decline as measured by neurocognitive testing in a prospective longitudinal study using a 
similar neurocognitive test battery. 3) To describe radiotherapy dose-related changes in 
vascular perfusion, in spectroscopic parameters of neuronal injury, and in changes in the 
degree and directionality of tissue water diffusivity ( diffusion tensor imaging). 4) To 
correlate the MRI findings in regions of interest (RO Is) with neurocognitive changes, 
focusing initially on changes in memory. 

Methods: Eligible subjects will include patients with tumors (benign or malignant) of the 
skull base or patients with low grade glioma or meningioma who require radiotherapy. l 0 
subjects receiving photon treatment plans and 20 subjects receiving proton treatment plans 
with tumors (benign or malignant) involving the base of skull and a total of 40 patients with 
low grade glioma or meningioma will be prospectively enrolled. Baseline perfusion, 
spectroscopic, and.diffusion MRI imaging of the brain utilizing established techniques will 
be used to identify and characterize the regions of interest (ROI) anatomically adjacent to 
the regions of intended high dose irradiation. The MRI data for the RO Is will be registered 
with the radiotherapy treatment planning CT in order to create a single volume of data 
where each voxel corresponds to a vector containing the multi-parametric information. 
Subsequent repeat MRI imaging will be approximately at 1.5, 6, 12, and 24 months 
following completion of the radiotherapy for patients. Both cohorts will repeat standard 
neurocognitive evaluation at approximately 1.5, 6, 12 and 24 months following completion 
of radiotherapy. A normal, control (non-diseased) group will have 70 subjects. This normal 
group will not have radiotherapy. This group will only have neurocognitive evaluation at 
enrollment (baseline) and approximately 3 months from baseline. 

Analysis: Neurocognitive domains will be evaluated at the designated time points. These 
will include: verbal and visual memory; immediate attention, working memory, and 
processing speed; executive functions and affect and depression. The primary analysis will 
be to evaluate within-patient changes from baseline to one year. 
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