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® Delivered dose to the rectum is not always Effect of Margin Size ;
equivalent to planned dose during prostate RT. Significant differences between planned and g
e Spatial dose variations have been found to be delivered dose were observed for the 7 mm PTV :
predictive of several rectal toxicities [1,2,3]. and 5 mm PTV 20 fraction plans (Fig 2a-d). In both j
e However, traditional DVH-based analysis lacks the cases, a similar region of the posterior rectal wall .
spatial information required. received less dose than had been planned,
® Dose-surface maps (DSMs) are an emerging suggesting PTV margin size does not significantly =
alternative to DVHs that preserve spatial influence the degree to which planned and s
information about dose to an organ’s surface. delivered rectum doses differ. E
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No significant differences between planned and
delivered dose were observed for the 5 fraction
plans, but were observed for the 20 fraction plans
(Fig 2). Maximum mean dose differences were also
smaller for the 5 fraction treatment (8% of presc.

To use DSMs to evaluate the influence of treatment
parameters on the level of spatial agreement between
planned and delivered dose to the rectum.
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dose) than the 20 fraction ones (16% of presc. M .
METHODS ) thar act (16% of presc. .
dose), which could indicate that set-up and motion -
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Study Cohorts uncertainties were larger in the longer treatment.
Three patient cohorts were prepared: Figure 2: (Left) Mean dose difference maps between planned and
1) 20 patients prescribed 60 Gy/20 fr to a 7 mm PTV, delivered DSMs for the three patient cohorts (units of Gy). (Right) Maps of
2) 20 patients prescribed 36.25 Gy/5 frtoa 5 mm PTV, @ 20 fr Cohort = ol . pixels found to differ significantly between planned and delivered DSMs.
ono . .
3) Group (1) replanned to have 5 mm margins. Colorbars indicate p-value ranges.
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each patient s plan and daily treatment fractions. Daily 14 - 14 - comparing the sagittal distances from the prostate PTV
DSMs were aligned and summed together to calculate 5 to the anterior or posterior rectal walls between
DSI\/Is. of delivered dose. Positions of the poste.rlo.r and € 12 - *< 5 olanning and treatment delivery (Fig 3). A significant
anterior rectal walls were also calculated at this time to I . . .
, 7 posterior shift was observed for the posterior rectal
track changes in rectum shape. 3 . . .
0 10 - 10 - walls of patients in the 20 fraction groups. No
\_ * sighificant positional shifts were observed for the 5
it . 8 - 8 - fraction group or the anterior walls. The significant
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Figure 3: Change in sagittal offset of the posterior rectal wall
from the PTV margin between plan and delivery. Mean positions
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Analysis
Diffe\r(ences between planned and delivered DSMs were CONCLUSIONS
evaluated using paired permutation testing. Rectal wall
motion between treatment and delivery was assessed
with Wilcoxon rank-sum testing.
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