Application of an advanced diffusion-weighted MRI technique to

characterize glioma microstructure and relationship to histopathology

Prasanna Parvathaneni'!, Joanna J. Phillips 34, Juan R Cabrera*, Anny Shai3,Tracy Luks!, Soonmee Cha'#, Susan M. Chang?,
Sarah J. Nelson'? | Janine M. Lupo'?

o‘.
"Department of Radiology and Biomedical Imaging, University of California, San Francisco Graduate Program in @ UCSF
2UCSF/UC Berkeley Graduate Group in Bioengineering, University of California, Berkeley & San Francisco g . n @
Bioengineering @
Uil er Galliaia SDepartment of Pathology, University of California, San Francisco UC Berkeley @, ¢

‘Department of Neurological Surgery, University of California, San Francisco

Methods

San Francisco

Introduction
Background

- Diffusion Tensor Imaging (DTI) techniques have shown great potential in evaluating
tumor cellularity and response to therapy.

Although DTI is very sensitive to underlying tissue structure, it is not specific.
Recent advances in diffusion models such as Neurite orientation dispersion and

MR Imaging Protocol & Processing

3T GE Scanner (w/8-channel head coil)
Anatomical Imaging: 3D T2-weighted FLAIR, 3D T1-weighted SPGR Pre- & Post-Gad

Diffusion-weighted Imaging: 24 DIR, b=1000:; 55 DIR, b=2000; standard SE-EPI
sequence ,2x2x2 mm, 4 b0 images, and SENSE w/R=2 & TOPUP to minimize distortion

Patient Population

* Newly-diagnosed astrocytic gliomas, grade 2-4
Lesion Data Tissue Data

» 60 patients * 101 tissue samples

* Median Age: 40 from 36 patients
* Age Range: 20 -79 * Mean samples/patient:

. . Y . . . T1p T1p
density imaging (N.ODDI) that probe.ur.]derlylng tissue microstructure in normal brain . Gender: 39M / 21F 281 (range 1-4) ost-gad re-Gad
have shown potential new contrast within both T2- and contrast enhancing lesions?. o : O

_ _ o _ _ esion Data| Tissue Sample Data E
NODDI assumes a biophysical model that distinguishes three types of microstructural Grade Classification| Tumor Type | # patients |# patients _# samples 5
environments: intra-neurite(V,.), extra-neurite(V,.), and CSF(V,,) compartments Grade | orocyioma I J e r—
. . . . . . . IJO ASTrocytoma
expressed in volume fractions as well as an orientation dispersion index (ODI). S i\strocytofna 13 9 9 g:
Oligo Astrocytoma 2 1 4
Objective Grade IV Glioblastoma 25 11 31
Total 60 36 102

The goal of this study was to evaluate the relationship between NODDI derived
parameters and histopathological features of glioma compared to that of the Apparent
Diffusion Coefficient (ADC) and Fractional Anisotropy (FA) metrics calculated from DTI.

* Oligoastrocytomas with 1p19q intact were grouped with Astrocytomas
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