Differentiation of Radiation-Injuries and Tumor Recurrence Using Perfusion-weighted imaging
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The differentiation of progressive or recurrent brain tumor from radiation injury after radiotherapy is difficult using
conventional MR imagings(MRI) [1]. Accurate diagnosis of tumor recurrent or radiation injury is critical to
determining therapy [2]. Perfusion-sensitive contrast-enhanced MR imaging(PWI), which has made it possible to
obtain measurements of vascularity within brain lesions, may be useful in differentiation of tumor recurrence
within irradiated lesions and radiation necrosis [3]. Our aim was to evaluate the PWI in the characterization of
newly developed enhancing lesions within irradiated regions after the treatment of brain tumor.

Methods: The PWI were obtained with a gradient-echo echo-planar (GE-EPI) technique with a readout band
width = 250kHz, acquisition matrix = 128 x 128, slice thickness = 6mm, FOV = 24cm, TR = 1500ms, TE =
11.4ms, 60 phases and 20 slices per phase. 15 patients with previously resected and irradiated glioma were
included whose final determination was decided either histologically or clinicoradiologically(8 recurrence and 7
irradiated necrosis). Calculate the normallized rCBVratios (rCBV[enhanced]/rCBV][contralateral tissue]), the
region of interest(ROIs) consisting of 20-40 pixels were located in the enhanced areas on the contrast-enhanced
T1-weighted images. Whenever possible, the ROI of normal white matter was placed contralateral to the ROI of
enhanced region in the same transaxial plane, the same did rCBF and MTT ratios. Mann-Whitney test was used to
determine whether there was a difference in the rCBV/rCBF/MTT tatios between the patients with tumor
recurrence and iradiated necrosis. Significance was set to a P value of < 0.05.

Results: The PWI parameters (rCBV/rCBF/MTT ratios) of tumor recurrence group and iradiated necrosis group
are different. the rCBV ratios of tumor recurrence group is 2.80+1.62, while the iradiated necrosis group is 0.86%
0.70. the rCBF ratios of tumor recurrence group is 2.18+1.14, while the iradiated necrosis group is 0.95%
0.93(Fig.1/2/3). The differences of these two parameter(rCBV/rCBF ratios) between the two groups reached
statistical significance(P =0.011 and 0.037). The area of under rCBV and rCBF ROC curve was 0.893 and
0.821(Fig.4). The sensitivity and specificity of the two patameter between tumor recurrence group and iradiated
necrosis group are stasticed.
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Conclusions: Both the normalized rCBV and rCBF ratios of the tumor recurrence group were higher than those of
the radiation-injuries group. Perfusion-weighted imaging should be the prior choice in distinction of
radiation-injuries and tumor recurrence. The ratios of rCBV and rCBF has important clinical value in
differentiating them.
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