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Purpose: To investigate any discrepancies between dose calculations from the Pinnacle
treatmentplanningsystemandfilm measurements at thetissue-air interfaceof anair cavity.

Method and Materials: A ring shaped phantomwith removableinsertwasmadeto simulate an
air cavity within a patient. 6 MV 3D-CRT andIMRT treatmentplanswere generated for both
the cavity (without the insert) and homogeneoussituations (with insert) using the Pinnacle
treatmentplanningsystem(Pinnacle-3TM 8.1r, PhilipsMedical System, Milpitas,CA). For the air
cavity mode,theCTV wasaroundtheanteriorpartof thecavity. Thesamecontourwasused for
the homogeneousmode. Treatment plans weredeliveredandGafchromicEBTTM film was used
to measure the doseat the air cavity surface.Films were scannedwith an Epsonreflective
scanner. Thebluechannel readingwas extractedfor calibrationand measurement. Themeasured
andthecalculateddoses were compared.

Results: In the homogeneous situation, the measureddose is consistently 4% low perhaps
indicating under-responseof the film. However,in theair cavity situation, thecalculateddoseis
muchhigherthanthe measuredvalue. The averagedifferences in the 3D-CRT andIMRT plans
are 18% and 14% respectively. The absolutedifference in the 3D-CRT case is larger than for
IMRT. This is likely due to the fact that the multiple fields used in the IMRT plansprovide
secondary electrons generating from different angles to compensatefor the electronic
disequilibrium.

Conclusion: The Pinnacle system hasdifficulty calculating the doseat the tissue-air interface.
However, the useof multiple, distributedfields, combinedwith optimizationtechniques usedin
IMRT canhelpto offset theeffects of electronicdisequilibriumincurred in theair cavity.


