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Purpose: The cylindrical geometryassociatedwith the current low-energy interstitial brachytherapysourcesis known to produce
lesserdoseneartheendsof each sourcethatare1) highly dependenton sourceconstructionand2) potentiallyharmful to a successful
brachytherapy treatment.The aim of this work was to establishan experimental techniquefor quantitative determination of the
angular variation of photon energy spectraemittedby thelow-energysources.

Method and Materia ls: A high-purity Germaniumdetectordesignedfor low-energyphotonspectrometry wasusedto measure the
energy spectraemitted by brachytherapy sources.A remote-controlled source holderwasconstructedto hold the source at a desired
source-to-detector distancewith minimum disturbanceto theemitted photonsandto preciselyrotatethesourcearounda radialaxis in
the source’s bisector.Two 103Pd source models, oneconstructedwith traditional titanium encapsulation and the other with a novel
polymerencapsulation wereusedto test theexperimentalsetup andto study the dependenceof angularspectradistribution on source
construction.

Results: Larger than 40% reduction in photon fluencewas observed near the endsof both sourcemodels relative to the fluence
emitted along the radial direction in their bisectors. The useof polymer encapsulationresultedin minimal encapsulation-induced
spectral hardening to the photonsemittedby bare103Pd. It also resulted in improvedspatial isotropyof theemitted photon fluenceas
comparedto the titanium encapsulation. Additional variations in angularfluence distribution that were linked to specific source
constructionfeatureswerealso observed.

Conclusions:The angular distribution of photon energyspectra emitted by low-energybrachytherapysourcescanbe measured with
high accuracy(betterthan4%) using a high-resolution photonspectrometer.This completespectral informationis neededfor accurate
determination of dosedistributionaroundeachsourceandfor optimizing thesourcedesignto reducefluenceanisotropy.


