
AbstractID: 14330 Title: In vivo measurement of normal tissue radiosensitivity using FLT-PET
imaging

Purpose: The goal of radiotherapy is to maximize tumor response while minimizing normal
tissue toxicity; this requires understanding the relative sensitivities of tissues to radiation. We
investigated the feasibility of [18F]-fluoro-3'-deoxy-3'-L-fluorothymidine (FLT) PET to assess
normal tissue radiosensitivity.

Methods and Materials: Ten cancer patients were treated with fractionated radiotherapy. Using
the cellular proliferation marker FLT, patients received two PET/CT scans, one pre-treatment
and another later in the treatment course (1-2 weeks). Following image registration, voxels were
grouped into 10cGy bins according to the planned dose per fraction. Bone marrow
radiosensitivity was assessed using the linear-quadratic (LQ) formalism, taking the ratio of post-
treatment to pre-treatment SUV (SUVratio) as the surviving fraction. Within each bin, the LQ
radiosensitivity parameter α was determined using the mean values of SUVratio and dose,
assuming a constant α/β ratio of 10Gy.

Results: High bone marrow FLT uptake was observed for all patients in pre-treatment scans
(mean SUV = 3.5 ± 0.5). Following treatment, imaging revealed an inverse relationship between
dose and SUVratio. Contrary to the prediction of the LQ model, α was found to depend on both
dose per fraction and total absorbed dose. The relationship between α and dose per fraction was
fit by an exponential (R = 0.92), with decay constant 0.55Gy-1, value at zero 0.45Gy-1, and
approaching 0.08Gy-1 at doses above 1Gy per fraction. Inter-patient variability was observed in
the value of α: Patients who received fewer treatment fractions before the second FLT scan
exhibited higher α-values.

Conclusions: FLT-PET imaging was successfully used to quantify the radiosensitivity of human
bone marrow in vivo. Increased radiosensitivity was noted at doses below 1Gy per fraction, and
radiosensitivity decreased as therapy progressed. Extending this PET-based assessment of
radiation response to other tissues may provide further insight into normal tissue radiosensitivity.


