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Purpose: An elegantmethodof time-resolvedoutput(cGy/min) measurements, or TROM, is presentedasa uniquequality assurance
tool. This temporalsampling techniqueof thedoserateallowsfor visualinvestigationof theoutputundera varietyof circumstances.

Method and Materials: An availabletool hasbeenimplementedto monitor time-resolved acceleratoroutputfor quality assurance.
TomotherapyInc. provides an electrometer and softwarepackage(Tomoelectrometerand TEMS) that can samplecharge readings
from multiple ionization chambers at ratesof 0.1 – 1.0 Hz. The Tomoelectrometer is interfacedto a computerrunning the TEMS
softwareby RS232connector. An ionizationchamber insertedin thephantom is connectedto theTomoelectrometer.Themeasured
chargeis convertedto the dose rateusing the chambercalibration factor and an atmosphericcorrection. Static measurements have
been performed usingan SAD setupat 1.5 cm depth in a solid water phantom. TROM wereperformed on 2 helical Tomotherapy
HiART II systems anda Varian EXδ linearacceleratorfor “beamon” timesin excessof 10 minutes.

Results: The outputdoserateis plotted againsttime for Varian andTomotherapyaccelerators. Rise timeswere< 1 secondfor all
accelerators. TROM show variations on the order of ±1% for the Varian accelerator.Tomotherapyunits showedgreatervariation.
Peak valuesfor bothmachineshave beenfoundto be3.5%abovethe“average”value.

Conclusions: Both typesof machinesexhibit a similar overshoot phenomenonat the onset, but the Tomotherapyunit(s) showed
larger variation for somemeasurements. Temporal measurementsof the output allow oneto examinethe inter- andintra- fractional
doseratevariations,providesinsightinto otherprolonged beammeasurements,andmaybea useful tool for troubleshooting.


