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ABSTRACT

The treatment field size used in radiosurgery is very small (usually less than
50 mm diameter), so a very small detector is needed for accurate dosimetry. The
purpose of this study was to evaluate the reliability of the dosimetry systems
available at Ramathibodi Hospital in the measurement of each parameter of 6MV
linac based stereotactic radiosurgery. The measurements of total scatter factor (Sy),
tissue maximum ratio (TMR) and off axis ratio (OAR) were made by using
Wellhofer ionization chambers, 1C03 with 0.03 cm®, IC10 with 0.14 cm® and 0.6 cc
Farmer NE 2571 in water phantom and X-Omat V films, Markus in solid water
phantoms. The IC10 and PTW Markus chambers seem to be appropriate for
measurement of TMR with the collimator sizes of 20 to 50 mm. The values
determined by both chambers were agreeable within 2%. The TMR values measured
by all detectors for the collimators smaller than 20 mm may be not accurate enough
for clinical use. The total scatter factors determined by all detectors for field sizes
equal to or greater than 30 mm agreed within 2%. Markus and IC10 ionization
chambers showed very close values of total scatter factor within 0.2 %. The values of
IC03 and film for all collimators were about 1% less than the ones of Markus
chamber, 1C10 and 0.6 cc chambers. For the collimators of less than 25 mm
diameter, film presented the highest S; within 1% acceptable. Film measurement
showed the values of off axis ratios inside the beam area to be higher than 1C10 and
IC03 for all collimators except the smallest one with 5 mm showing lower values
outside of the beam. For all beam data measurements, more than one detector is
needed; 0.6 cc Farmer chamber for dose calibration, Markus or IC10 for S; and TMR
with the collimator larger than 20 mm and film for OAR with all collimator sizes and
St for the collimators smaller than 25 mm. Small diode or diamond detectors may
replace the three detectors, 1C10, Markus and film.
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