SIMULATION-BASED ANALYSIS OF DOSIMETRIC UNCERTAINTY DUE TO CATHETER
RECONSTRUCTION ERROR IN TRUS-GUIDED PROSTATE HDR BRACHYTHERAPY
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Geometric error in catheter reconstruction impacts target e Systematic shifts of [1-5 mm] applied to all catheters in ANT/POST, LEFT/RIGHT, and SUP/INF directions, simulating mis- * Image-derived Gaussian error distributions in probe axial
coverage and OAR sparing in brachytherapy calibration or misalignment of equipment and lateral directions sampled via Monte Carlo technique
e GEC-ESTRO DVH reporting parameters calculated for each simulated shift * Dose and DVH parameters recalculated for 1000 iterations
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e 31 TRUS-guided HDR prostate single fraction boost (a) Prostate (b) Urethra (c) Rectum 95% confidence interval from Monte Carlo simulations.
cases (prescription dose = 1500 cGy) anonymized Figure 2: Change in GEC-ESTRO DVH parameters (for all cases) for (a) prostate, (b) urethra, and (c) rectum as a function of introduced
. systematic errors. Boxplots show the mean and interquartile range, while red dots show outlying cases. i
» Dose recalenlated under simulated catheter errors y P q g ying . %mall mean changes to Viggy for targets, larger changes in
(systematic and random errors) e Systematic errors of < 2 mm resultin < 2% change in target V} 0%, < 5% change in Dygy, and acceptable urethra dose variability .
: o " . . . . e . e Very small changes in OAR DVH parameter
e DVH curves / GEC-ESTRO key metrics recorded * Rectal dose criteria very sensitive to posterior shifts - validates conservative rectal dose limits in planning ery s changes in O p ceters
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Y5 0 5 1 planning strategy is robust against random geometric errors
. : N ACKNOWLEDGEMENTS
Figure 1: a) US image of prostate with implanted catheters. e Developed software will be useful in evaluation of auto- | [REIOINEV:-X&H N INIL0): 0% VN ¥ e\ , :
b) Lateral and axial profiles measured from ultrasound. matic catheter seementation method KHD acknowledges residency program funding from Cancer Care
\ )|l £ CALICIEL SESHIE GILINELIONS Kurtis,Dekker@KingstonHSC,Ca Ontario and the Ontario Ministry of Health and Long Term Care.



http://www.tcpdf.org

