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Abstract

adiosurgery is a highly precise form of radiation therapy for the treatment of vascular

lesions, certain primary or metastatic neoplasms, or functional disorders. Either intracranial
or extracranial, which are inaccessible or unsuitable for surgical or other management. As the
basis of radiation physics for radiosurgery, this article introduces radiation history, the method of
radiation production, interaction mode of radiations with human, transfer of radiation energy
to the tissue, and dose planning to generate a desirable dose distribution on the target site.
Biologically, the goal of radiosurgery is to cause a precise damage only to the limited tissue
within the target volume without exceeding the acceptable rate of complications. As the
therapeutic ratio is a function of the volume irradiated, the total dose and dose per fraction used,
and the level of acceptable risk, radiation oncologists or practitioners should consider various
radiobiologic factors when using radiosurgery to obtain the maximum therapeutic ratio.

Keywords : Radiosurgery; Fractionated stereotactic radiotherapy (FSRT); Radiobiology;
Therapeutic ratio
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Figure 1. Schematic diagram illustrating parts of radiation physics involved in radiosurgery. In order to understand the principle of radio-
surgery four parts of radiation physics principles are involved in the radiosurgery procedure: radiation production; interaction with
matter; dose deposition; and dose planning.
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Figure 2. Classification of electromagnetic radiation.
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Figure 4. Comparison of dose distribution for three different ra-
diations (Co-60 y-ray, 6MV X-ray, proton). If the target is
located in deep seated area in the patient, y-rays and x-
rays would be unsatisfactory since they deposit more dose
outside the target region than within it. By contrast, the
single proton beam deposits more dose to the target than

to the normal tissues along its entry path (10).
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Table 1. Tolerance dose (TD5/5-TD50/5) to whole-organ irradiation
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Table 2. Normal tissue tolerance to therapeutic irradiation

TD5/5 Volume TD50/5 Volume

Organ 113 23 3/3 113 23 3/3 End Point
Kidney 50 30 23 — 40 28 Clinical nephritis
Brain 60 50 45 75 65 60 Necrosis infarction
Brainstem 60 53 50 — — 65 Necrosis infarction
Spinal cord bcm 10cm 20cm bcm 10cm 20cm Myelitis necrosis
50 50 47 70 70 -
Lung 45 30 17.5 65 40 24.5 Pneumonitis
Heart 60 45 40 70 55 50 Pericarditis
Esophagus 60 58 55 72 70 68 Clinical stricture/ perforation
Stomach 60 55 50 70 67 65 Ulceration/perforation
Small intestine 50 - 40 60 - 55 Obstruction/perforation/fistula
Colon 55 — 45 65 — 55 Obstruction/perforation/fistula
Rectum 75 65 60 — — 80 Severe proctitis/necrosis/fistula
Liver 50 35 30 b5 45 40 Liver failure
Table 3. Kjellberg's dose prescription recommendation for single A= AAZA o= 23| o ko] BxEsHA Ho) o]
fraction radiosurgery using proton beam derived from _ B )
the 1% dose-volume isoeffect line for brain necrosis 2ot WA 7H o] MR AR 543 AR
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.29 27:50 ©] 10~ 154 B2 11 o o] A RS 13l ZAFSho= 7
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