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Purpose:
The objectivesof this studywereto measurethe leakageradiation levelssurroundingthe tomotherapy
machineandto determinethetenthvalue layers(TVL) for concrete.
Methods:
A custom designedshield was fabricated with Cerrobend to shield a 1000cc spherical ionization-
chamberusedin thesemeasurements. Measurements wereperformedinsidethe treatmentroom at the
height of the axis of rotation (AOR). Leakage measurementswere performed for rotationaldelivery
with the field size of 5x40cm2 and all the MLC leaveswere closed. For TVL measurements, concrete
slabs of 2.2g/cc were used. Measurements were repeated with full scatteringconditionsof a 30cm
diameter phantom.
Results and Discussion:
Theresults indicate that our measured leakagevaluesare2-4 timeslower thanthevendor’s data. This
differenceis attributed to the low energy scatterbouncingoff the walls. The resultsalsorevealedthat,
for distances>3m, the leakageradiation followed the inversesquarerelationshipwithin ±10%. Under
full scatteringconditionsradiation levels are approximately2.5-4 timeshigherfor locationsin the front
of the gantry. This increaseis higher alongthe AOR. For points that arebehindthe gantry and away
from theAOR, measuredphantomscatter componentis muchlower dueto attenuation by thehardware
of the machine. TVL measurementsfor the tomotherapy machinewerefound to be 21cm for Leakage
radiation. Theseresultsare in agreement with the publishedliterature2. Whenthe phantomscatteris
included in the measurementsTVL droppedto 11cm. This is due to higher attenuationfor the low
energyscatter.
Conclusions:
Measuredleakagelevelsaroundthe tomotherapy unit werefound to be 2-4 timeslower thanthe values
reported. Thetenthvaluelayer (TVL) for thetomotherapybeamwasfoundto be21cm of concrete.
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