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Purpose: The cylindrical geometryassociatedvith the currentlow-enegy interstitial brachytherapysourcesis known to produce
lesserdosenearthe endsof eat soucethatarel) highly dependenbn sourceconstuctionand?2) potentiallyharnful to a sucessful
brachytheapy treatment.The aim of this work was to establishan expermentl techniquefor quanttative determination of the
anguar variation of photon enegy spectraemitted by the low-energysources.

Method and Materials: A high-purity Germaniumdetector designedfor low-energyphotonspectromefr was usedto measire the
erergy spectraemitted by brachythergy sourcesA remote-contolled source holderwas constructedo hold the source at a desired
souceto-detecor distancewith minimum disturbanceo the emitted photonsandto preciselyrotatethe sourcearounda radial axisin

the soure@’s bisector.Two '®Pd source models, one congructedwith tradifonal titanium encapslation and the other with a novel
polymerencapslation wereusedto ted the experimentakdup andto study the dependencef angularspectradistribution on souce
constuction.

Results: Larger than 40% reducton in photon fluencewas obseved near the endsof both sourcemodels relative to the fluence
emitted along the radid directionin their bisecbrs The useof polymer encapsulatiomesultedin minimal encapsidton-induced
spestral hardening to the photonsemited by bare'®pPd. It also resuted in improvedspatial isotropyof the emited phota fluenceas
comparedto the titanium encapulation. Additional variations in angularfluence distribuion that were linked to specifc sourcce
constuctionfeaturesvereaso observed.

Conclusions: The angular distribuion of phobon energyspecta emitted by low-energybrachytherapygourcescanbe measued with
high accuracy (betterthan4%) using a high-resoltion photonspectrometerThis completespectal informationis neededor accurate
determinaton of dosedistributionaroundeachsouce andfor optimizing the sourcedesignto reducefluenceanisotiopy.



