Proc. Intl. Soc. Mag. Reson. Med. 21 (2013)

Relating Physiological MR Imaging to Neurocognitive Function in Patients with Glioma

Janine M Lupo', Caroline A Racine?, Angela Jakary', Sarah J Nelson'?, Susan M Chang?, and Nicholas Butowski’
!Department of Radiology and Biomedical Imaging, University of California, San Francisco, CA, United States, “Department of Neurological Surgery, University of
California, San Francisco, CA, United States, *Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, CA, United States

Introduction: Having objective means for integrating neurocognitive function into the management of patients
with high-grade glioma (HGG) is becoming increasingly important as new treatments extend survival and the late
effects of therapy become relevant. The current frameworks for understanding neurocognitive changes over time
remain limited, and may benefit from correlation with imaging which may provide insight into the pathogenesis of
treatment-related brain injury. The goals of this pilot study were 1) to identify quantitative physiological
parameters obtained from diffusion-weighted, perfusion-weighted, and spectroscopic MR imaging prior to surgery
and subsequent therapy that may relate to measured neurocognitive impairment; and 2) to explore whether the
same parameters are related to cognitive changes after surgery (pre-radiation) and 6 months post-radiation.

Methods: Fifteen patients with HGG who agreed to comprehensive neuropsychological assessment and MR
imaging (13 grade 1V, 2 grade lll; median age: 51.5 years, range: 28-63 years), were prospectively recruited for
this study. Nine of these patients were evaluated prior to surgical resection of their tumor (baseline) or any
subsequent treatment. Eight patients were first assessed either immediately prior to (6/8) or two weeks after (2/8)
receiving radiation therapy (3-4 weeks post-surgery) and then again at 6 months post-radiation. Patients were
scanned on 3T GE systems equipped with 8-channel phased array head coils. The imaging exam consisted of T1-
weighted and T2-weighted anatomical imaging, DSC perfusion-weighted imaging (PWI) (0.1mm/Kg gadolinium
bolus injected at 5ml/s; TR/TE/flip = 1500ms/35ms/35°, 80 time points, 24 slices, 4mm slice thickness, 26cm FOV,
128x128 matrix, ASSET w/R=2), diffusion-weighted imaging (DWI) (b = 1000 s/mm?, 6 gradient directions, 4 NEX,
TR/TE = 7000/76ms, 128x128 matrix with 22cm FOV, ASSET w/R=2, 3mm slice thickness), and 3D lactate-edited
H-1 MRSI (2-D phase encoding and 1-D flyback EPSI encoding, TR/TE=1000-1100/144ms, matrix size 16x16x16,
1cc). The above parameters were selected to achieve maximum supratentoral brain coverage in addition to the
tumor site and the MRSI was acquired with automated PRESS volume and out of voxel saturation bands
prescription for maximum brain coverage. Parameters quantified included median rCBV, peak height (PH),
recirculation factor (RF), and percent recovery (%Rec) from the PWI; ADC, FA, longitudinal diffusivity (LD), and
radial diffusivity (RD) from the DWI; and NAA and
NAA/creatine from the MRSI. All values were
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Table 2. Summary of significant correlations between imaging and neurocognitive indices at all time points
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investigate whether imaging metrics before therapy can
determine neurocognitive outcome.
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