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Purpose/Objective: In recent years there has been a renewed attention to tumor volume
regression during radiotherapy. In this work we analyze tumor volume regression in
head-and-neck tumors. We characterize the response in terms of a radiobiological model
with three parameters. Alternative, more sophisticated models are also considered.

Materials/Methods: Published volume data for 14 patients is analyzed. We investigate a
radiobiological model previously used for lung cancer. The model has 3 parameters: an
effective radiosensitivity (ESFd), a “plateau” parameter λ and a time parameter τ which is
the time scale for cells that are no longer viable but remain in the tumor temporarily. The
significance of the radiobiological parameters and the possible use of more complex
models are studied.

Results: The volume regression during fractionated treatment for head and neck cancer
can be classified into three categories previously used for lung cancer radiation response:
“non-responding”, “plateau” and “no-plateau”. The “non-responding” lesions (7% of the
total lesions) have large fluctuations but little or no net volume reduction. The “no-
plateau” lesions (57%) show a roughly linear decrease of the tumor volume with respect
to elapsed time. The “plateau” lesions (36%) present a significant volume reduction early
on but a very slow decrease in the last several fractions. The last two groups are well
fitted to our radiobiological model. More complex models tend to have multiple sets of
parameters describing the same curve.

Conclusions: The volume regression for head and neck tumors followed in the same
three categories as lung tumors. A radiobiological model can be used to fit the individual
patient data and obtain an effective in-vivo radiosensitivity. Even though volume
regression data presents limitations in terms of the number and the significance of
individual parameters that can be obtained, it provides a potentially valuable tool for
quantitative response assessment.
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