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Purpose: To provide an in-vivo verification using diode detectors of a patient prescription dose
calculatedby a three-dimensional treatmentplanningalgorithm.

Method and Materials: Three modelsof diodesspecially designedfor high-energyphoton beams(6-
MV IsoradandQED,and the20-MV QED diodedetectorsmanufactured by SunNuclearCorporation,
Melbourne,Florida) wereused to measurethepercent depthdose(PDD) of a 6-MV and20-MV
photon beamsproducedby a Varian 2300C/D Linac. These diodes werenot waterproof andthe
measurements wereperformedat multiple depths in a solid-water phantom.

Results: ThemeasuredPDD curvesagreewithin 2% with clinical PDD curves scannedin a watertank
to depthsup to 25 cm. This allowsscaling of thediodedose readingmeasured at thepatientskin to a
depth inside thepatient which is usually theprescription point or theisocenterfor a multiple beam
SAD treatmentasdefinedin a 3D treatmentplan.

In-vivo measurementswereperformed on real patients.Thedoses scaledto themeasurementdepth
weresummedfor all beamsand comparedwith thecalculated valuefrom thetreatment planning
system(TPS). Thetreatment sitesand agreementarelistedbelow.

- 10 headandneckcases thusfar, 0.4%-6.7%differencebetweencalculatedand measureddoses, 
- 8 pelvis casesthusfar, 1.9%-6.5%difference betweencalculatedandmeasureddoses, 
- 6 breastcasesthusfar, 2.3%-5.4%difference betweencalculatedandmeasureddoses,
- 4 chestcasesthusfar,1.3%-6.7%differencebetweencalculatedandmeasureddoses.

Conclusion: An in-vivo dosimetric methodhas beendevelopedto measuredelivered dose to the
prescription point at a depth within the patient.Overall agreement betweenthe measured and TPS-
calculateddoseto theprescription point falls within ± 7% asrecommended by the TG-62 protocol.


