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Purpose: PigmentedVill onodubr Synovitis (PVNS)is ajoint diseasehatusually afflicts the knee.lt is characterizedby overgiowth
of thejoint’s lining tissue creding friable frond-like appendagsandresuling in monoaticular joint pain, effusion,andultimately
joint damageThegoalof therapyis to treatthe synovialsuface,controlling the growth andsclerosinghefriablevesels.
“Radioisotopesynovectomy’procedirewith P-32 injeded into the kneejoint is anexcellentcandidatdor suchtreatmentdueto the
properhalf life andsteg dosegradent of P-32 beta decay However,it is oftendiffi cult to estmatethedosedistributionin the
irregular-shapgoint spae for the befa emission In this work, we developa fag andaccuratéMonte Calo baseddosecalculation,and
validae it with sphericaphantoms.

Method and Materials: A “dosematix kernel”is simulatedwith MonteCarlo code(BEAMnrc) for single-voxel P-32 source,with
the matrix size15x15<15in 1 mmvoxels.After CT scan with contrast,the patiert kneejoint space (P-32 region)is segmenteaut.
Three-dimensionaldosedistribution is thenobtainedby convolving the P-32 regon with the pre-calculatecddosekemd with
consideation of themediumscding factor for heterogeneitgorrection. This dosecalculationmethodis validatedusingspheical
phartomsof variousdiametes.

Results: Compaedwith theliterature,the dosscalcuated from our methodagreewith otherswithin 1% atthe spherecentersand
within 5% atthebounday. For the patientcase the dosecalculaton showsa non-uniform distribution overthejoint suface.The
averagadosecandiffer more than50%from an estimationusing sphercal geomety with equivalentvolume.

Conclusion: It is importantto calaulate P-32 dosedistribution in 3D using actualgeomety. Thedevelopednethodis fastand
relativdy accurae. Further validationis underprogressusng TLD and film dosmetry.



