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Purpose: Metabolic changes induced by radiation therapy (RT) provide a biological measure of tumor response to treatment beyond
anatomic changes. In this preclinical study we investigated these changes through longitudinal monitoring of tumor response to
varying doses of RT with 18F-Fluorodeoxyglucose Positron Emission Tomography (FDG-PET) and Computed Tomography (CT). We
sought to establish the metabolic alterations in irradiated tumors at early timepoints following treatment.

Method and Materials: Human HT-29 colon carcinoma cells were inoculated subcutaneously on both sides of the back of 15 nude
mice. Tumors were grown for two weeks, and mice were divided into three groups that received 5, 10 or 20 Gy of radiation to the
right tumor (day 0). Radiation delivery was performed using a single field irradiator with a lead shield containing 1 cm apertures
where the tumors to be irradiated were placed. Every mouse was imaged with both FDG-PET and CT on days -1, 1, 3, 9, and 16. FDG
uptake was analyzed within tumors as the mean and the sum of percent injected dose per gram (%ID/g) over regions of interest
encompassing the tumor volume.

Results: At the start of treatment tumors exhibited low FDG uptake. Outcome was variable within and between the treated
populations. In a mouse with significant pretreatment FDG uptake, mean FDG uptake in the treated tumor was steady whereas the
untreated tumor showed rising mean FDG uptake after 5 Gy irradiation. A correlation was noted between the initial tumor size and
the response to radiation, encouraging subsequent experiments to stratify and study the biological factors influencing radiation
response.

Conclusion: We have applied preclinical imaging and radiotherapy methods to study tumor response to treatment. The preliminary
data reported here will be used to establish future technical and biological approaches towards monitoring cancer therapies.
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