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Purpose: TomoTherapy usesMegavoltageCT (MVCT) to verify patient position andalignmentprior to treatmentandit is usually
goodenoughto verify thepatient’s positionandanatomyprior to treatment. However, sometimes,a greaterresolution andcontrast in
patient imagesobtained by the MVCT scanwould be beneficial in verify ing patientanatomyand set-up. The effectsof changing
different machineparametersand consequently the signal to noise ratio (SNR) had on MVCT imagequality and resolution were
studied.

Method and Materi als: Themachineparameterswerechangedin two waysandtheir effectson MVCT imagequality were studied,
first by imaging with different doses, and thenwith different beamenergies. A cylindrical phantom with a resolution plug (different
sizeholes) wasscanned. The machine pulse amplitudecontrol (PAC) value wasvariedin intervals to adjustdelivereddoseandthe
resulting imageswere analyzed.CTDI measurementswerethen madeat eachof the varying PAC values. A Catphanphantomwas
imaged to measurelow contrast visibility, uniformity, andspatial resolution. Next, theinjectorcurrent (INJI) waschangedto modify
theMVCT beamenergy. Thecylindrical phantomwasscannedagainandtheCatphanphantomtestswererepeated

Results: Increasingthe PAC value leadsto an increasein dose. In observingthe images that were taken, it can be seethat the
resolutionandquality of the imageimprovesasthe PAC value is increased.Also the low contrastvisibili ty and uniformity of the
images improve. Theimageswerenot noticeablyimprovedasmuchfor changesto INJI asmeasured visually or by imagingtests.

Conclusion: Slightly higherdoseduring a MVCT scancanimprovethe imagequality andresolution for the TomoTherapy system.
Theseobservationswill beusedin future investigation of morecomplex imaging tasksto improve MVCT imaging.


