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Intensity modulated radiation therapy (IMRT) modalities are now becoming the treatment of choice in clinical practice. One concern 
related to the complexity of dose delivery is that higher contribution from scattered photons can lead to softer photon spectra. This 
may lead to non-negligible changes in beam radiation quality. Recent reports indicated that the quality factor in IMRT photon fields 
can vary by as much as 20% depending on location and field settings. We investigated radiation quality for a fan beam geometry 
typical for tomotherapy. A 10x1 cm2 field at the surface of water phantom has been modeled for a 6MV Varian 2100C/D Linear 
Accelerator using BEAM99 from target to MLC leaves to generate phase-space files that were subsequently used in the water 
phantom. 750 million particles were simulated in the field contained in the water phantom and the resulting phase-space file was used 
with BEAMDP to generate the spectrum in several scoring regions. Arrays of scoring regions 4x2 mm2 in area were set to fully cover 
areas from the central axis to penumbra. Electron energy spectra were further converted into dose mean LET and quality factors using 
ICRU recommendations. Although there appears to be a trend towards higher quality factor values in the penumbra area, this change 
is fairly small, at most 3% in locations where dose is only 5% of central axis dose. We conclude that change in radiation quality is not 
likely to be an issue in tomotherapeutic approach when X-rays of 6 MV are used. 
 


