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Introduction

Pathologic changes of tissue structure of the brain parenchyma are difficult to measure by conventional magnetic resonance imaging (MRI)
techniques. The recently developed technique of diffusion kurtosis imaging (DKI) (1-3) has shown its potency for tissue characterization (4,5). This
method investigates the non-Gaussian diffusion pattern of water and can be interpreted as a measure of tissue structure complexity. Solitary brain
neoplasms in patients are often glioblastomas (GBM) or metastatic tumors (Met). The differentiation based on conventional MR imaging (MRI) can
be challenging, especially in cases with primary glioblastomas. The purpose of this study was to evaluate whether the DKI technique is able to detect

differences between glioblastoma and metastatic neoplastic tissue within the tumor and in the surrounding area.

Methods

In this IRB approved and patient consented study we evaluated 9 patients with solitary metastatic disease and 14 patients with glioblastomas. Scans
were performed using a 3T scanner, we compared diffusional measures of mean (MK), radial and axial kurtosis (radK, axK); mean (MD), radial and
axial diffusivity (radD, axD) and fractional anisotropy (FA) data for the solid tumor core based on T2-weighted images as well as mean kurtosis,
mean diffusivity and fractional anisotropy for the near surrounding tissue. A dual spin echo sequence (TR 2300ms, TE 109ms, parallel imaging factor
2, two averages, 4mm slice thickness, Matrix 1282, scanning time 11min 57sec) was used. An anatomic T2 scan for reference reasons was acquired
with identical slice positioning. The t-test was used to test for group differences. In a subgroup analysis we separated the glioblastomas into solitary
neoplasms mimicking metastasis (n=9) and diffusively infiltrating tumors (n=5) and compared those with the data of metastatic neoplasms. The

tumor data were compared to normal appearing contralateral white matter.

Results
In the primary analysis we found significant differences between GBM and Met for FA (p<0.041), MK (p<0.046), axK (p<0.034) of the tumor tissue
and mean kurtosis in the surrounding tissue (p<0.032) (Fig. 1). In the subgroup analysis between Met and Met-mimicking GBM there were

significant differences found for FA of the tumor tissue (p<0.047) while there was no difference in the surrounding tissue.

Conclusions

Diffusional kurtosis imaging can be used to characterize tissue differences between glioblastomas and metastatic neoplasms of the brain.
Glioblastomas tend to have higher FA values, which might be caused by the more infiltrative nature of GBM. Metastases are characterized by higher

mean and axial kurtosis values, indicating an increased tissue structure complexity compared to glioblastomas.
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Figure 1.
Diagram showing the significant differences (“*”’) between the glioblastoma
and metastases groups. For comparison the mean data for normal appearing

white matter of the contralateral side (NAWMCc) are shown as well. Acknowledgement: We thank Jens Jensen, PhD (NYU, USA), Hanzhang Lu,

PhD (UT Southwestern Medical Center, USA), for their technical
help and Ali Tabesh, PhD (NYU, USA), for his help with data
processing.
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