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Introduction: Recent interest in oscillating gradient spin echo (OGSE) sequences for DWI contrast in tumors is due to the fact that they are capable of probing diffusion
times on the order of 1 ms, while conventional pulsed gradient spin echo (PGSE) methods are limited to diffusion times on the order of 10 ms. Thus, OGSE contrast
may be based on intracellular changes associated with cancer, such as the known increase in nucleus-to-cell volume ratio (NCR) which scales with tumor grade. In this
work, we use a Monte Carlo simulation of diffusion in a tissue model to 1) determine the behaviour of healthy/malignant contrast with OGSE frequency, 2) determine
the contribution of NCR-mediated contrast to total contrast, which includes the effects of changes in cell volume fraction (CVF), or cellularity, often associated with
malignancy, and 3) determine whether the contrast frequency response can be predicted using a calculated effective diffusion coefficient dependent on diffusion time.

Methods: The tissue model consists of packed cells modeled as concentric nested spheres as shown in Fig 1. The inner sphere represents the nucleus. Physiological
values are used for diffusion coefficients and membrane permeabilities [1]. The cell
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Results: Fig 3 shows contrast as a function of OGSE frequency for gradient amplitudes 5 G/cm (typical of clinical scanners), 40 G/cm and 100 G/cm and for three
different malignant NCR’s. Solid lines show total contrast, and dotted lines show the NCR component of contrast. Fig 4 shows contrast for Gy,,=100 G/cm for
malignant CVF’s of 0.54 (red) and 0.74 (black). Again, total and NCR-mediated contrast are shown. Fig 5 shows signal and healthy/malignant contrast calculated
using the calculated De(tp) (CVF=0.74 for both healthy and malignant tissue).
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