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Target Audience: DCE MRI practitioner, Preclinical drug development specialists, Physicists, Radiologists.

Purpose: Growing tumors eventually develop a high interstitial fluid pressure state that shuts down convective interstitial transport and results in central
necrotic areas. Gadolinium diffusivity has been reported as a means of characterizing tracer transport where convective transport is absent.[1] We aim
to characterize the temporal change of microcirculatory parameters in gastric cancer xenografts with DCE MRI and to determine the time point where
gadolinium transport explained by diffusivity is observed.

Methods:

Mice: Four male SCID mice were implanted with human gastric cancer xenografts subcutaneously and formed the control population in a preclinical
study. They were scanned at D11, D18, D21 and D24 post implantation. They received a single intraperitoneal dose of sham drug (Xolair (Omalizumab),
a human ant-IgE antibody) at 10 mg/kg on D12.
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DCE-MRI: MRI was performed on a 7T % Intravascular Space Permeability-Surface Area Product
scanner (Bruker ClinScan, Bruker BioSpin
MRI GmbH, Germany). A 3D VIBE sequence
was used with following parameters: TR =
3.04 ms, TE = 1.23 ms, FOV = 36 x 36 mm,
128 x 128 matrix, 8 slices with thickness of 1
mm, & temporal resolution 2 s. Five sets of
baseline images were acquired with a = 6° &

14°. It was followed by a dynamic sequence of
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exhibiting delayed and slow enhancement
were identified using a k-means clustering
algorithm. Tracer behavior in these regions can be described by Fick’s diffusion equation from which the gadolinium diffusivity can be estimated. [1]
Voxels that exhibit delayed and slow enhancement as described by Fick’s diffusion of gadolinium are expressed as a percentage of the total tumor
voxels.
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Results:

As tumor grows, there is an initial increase in % intravascular volume without increase in blood flow from D11 to D18. Blood flow and permeability begin
to show a decreasing trend from D21 to D24. This is accompanied by an increase in the number of voxels explained by gadolinium diffusivity. Between
4.5 10 9.1% (mean 6%) of voxels are explained by gadolinium diffusivity and not by convective transport at D24 compared to zero % at D11

and D18.

Discussion:

Gadolinium diffusivity begins to describe tumor tracer transport from D21 to D24 as convective transport (measured by permeability-surface area product)
begins to decrease. Gadolinium diffusivity has potential as new biomarker in tumors with high interstitial fluid pressure and convection transport
shutdown.
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