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[0 O Radiation therapy involves using an external beam treatment machine to pass ionizingradiation through the
patients body, damaging both cancerous and healthy tissues. Nor-mally, several beams are precisely administered
from different angles in a two-dimensionalplane. Due to attenuation, each beam delivers more radiation to the
tissue near the entrypoint than to the tissue near the exit point. Scatter also causes some delivery of radiation
totissue outside the direct path of the beam. Because tumor cells are typically microscopi-cally interspersed among
healthy cells, the radiation dosage throughout the tumor regionmust be large enough to kill the malignant cells,
which are slightly more radiosensitive, yetsmall enough to spare the healthy cells. At the same time, the aggregate
dose to critical tis-sues must not exceed established tolerance levels, in order to prevent complications thatcan be
more serious than the disease itself. For the same reason, the total dose to the entirehealthy anatomy must be
minimized.[J [J Because of the need to carefully balance all these factors, the design of radiation ther-apy is a very
delicate process. The goal of the design is to select the combination of beamsto be used, and the intensity of each
one, to generate the best possible dose distribution.J The dose strength at any point in the body is measured in
units called kilorads.[] Once thetreatment design has been developed, it is administered in many installments,
spread overseveral weeks.[1 [J In Marys case, the size and location of her tumor make the design of her treatment
aneven more delicate process than usual. Figure 3.11 shows a diagram of a cross section ofthe tumor viewed from
above, as well as nearby critical tissues to avoid. These tissuesinclude critical organs [J e.g., the rectum as well as
bony structures O e.g., the femurs andpelvisO that will attenuate the radiation. Also shown are the entry point and
direction for theonly two beams that can be used with any modicum of safety in this case. [ Actually, we
aresimplifying the example at this point, because normally dozens of possible beams must beconsidered.]
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