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Purpose: During conventional radiotherapy the location of the patients’ anatomy,
particularly the tumor, while the treatment beamis on is of primary importance.This
becomesespeciallyrelevant in treatmentsiteswherelargeintra-fractionmotionhasbeen
observed (upper abdomenand thorax). We have already demonstrated a method for
monitoring the target during irradiation with beam’s-eye-view (BEV) imaging. In this
work we use the intra-fraction datato retrospectivelycalculate the delivered dose.This
canbedonein betweeneach fractionand thecumulativetreatmentdoseupdated daily. If
discrepanciesareseen betweenplannedanddelivered,the treatmentmaybealtered such
thatthedelivereddistributionconverges with theplan.

Method and Materials: The radiotherapy targetis visualizeddaily during radiotherapy
by collecting the exit radiation with an electronic portal-imaging device (EPID). In
betweeneachfraction, the locationof the target in thetreatmentimages is comparedwith
thereferencepositionfrom simulation. Thein-treatmenttarget positionsareintroduced in
the treatmentplanningsoftware assub-fields representingequalfractionsof the original
fields’ monitor units. The dosedistributionsfrom each of the sub-fields aresummed to
calculatethe dosedelivered each day. This distribution is updated daily to provide the
cumulativedelivereddose distribution.

Results: Thedose-volume histograms(DVH) for theplanned anddelivereddistributions
havebeencalculatedfor several patients. Delivereddosesto target andcritical structures
are generatedfor each fractionandcumulatively.

Conclusion: The delivered dosecan be calculated using the information contained in
BEV imagesacquiredduringirradiation. By calculating thedoseactually deliveredto the
target,we canassessour treatmentproceduresaswell asmoreaccurately report clinical
results.
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