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Analysis of microplanar beam radiation response to tumor blood vessel
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Purpose: To assess through experiments how microplanar beam (MPB) irradiation affects tumor cells and
vascular vessels. Methods and Materials: Rat mammary adenocarcinoma (NMU) and human head-and-neck
squamous cell carcinoma (KB) cell lines were irradiated with MPBs or broad beams (BBs) to compare the
effects of the two beam types. The SPring-8 BL28B2 beam line device used employs a microplanar collimator
to emit an array of white X-ray parallel MPBs at approximately 25 pm in width at intervals of 200 pm. The
beam doses were set 500 Gy for the MPBs and 63 Gy for the BBs. Microangiography of the inferior limbs of
the rats was performed about one week after MPB or BB irradiation to evaluate the morphology of
microvasculatures. Results: Microangiographic images of inferior limbs of the live rats showed that
microvasculatures irradiated with the MPBs had a more normal morphology than those irradiated with BBs.
Conclusion: These results demonstrate that MPBs irradiated through a collimator reduce tumor growth speeds
in established cell lines to a greater extent than the current clinical method involving BBs, suggesting that the
microplanar collimator may provide radiation-biological and physical buffering effects.
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Fig. 1. SPring-8 BL28B2 beam line
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Table 1.

Fig. 2. a. normal vascular vessels of the inferior

limbs of the rat., b. 9 days after the

irradiation (63Gy)., c¢. 9 days

broad beam

after the

microplanar beam irradiation (500Gy).
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MPB: microplanar beam

BB: broad beam

NMU: rat mammary adenocarcinoma

KB: human head-and-neck squamous cell

carcinoma





