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Introduction: For high-energyphoton-emitting brachytherapy sourcessuchas60Co, 137Cs, 192Ir, and 169Yb, themaincontributionof
thesystematicuncertaintyin the dose distributions nearthesourcesis understandingof electronic equilibrium andthe contribution
of β-rays due to radioactive disintegration. Thus, it is important to study these effects in detail to accurately depict dose
distributions nearthesebrachytherapysources.This work studiestherelative importanceof β-ray contributions to total dose(β + γ
+ x-ray), and feasibility of using the approximation “collision kermaequals dosein electronic equilibrium conditions.” Material
and Methods: Characteristicsof kerma and dose distributions were studied for spherical 60Co, 137Cs, and 192Ir sourceswith
composition, encapsulation, and dimensionssimilar to those existing in theliterature.Dosecontribution of β-raysandγ+x-rays were
individually examined using the GEANT4 Monte Carlo radiation transport code. Results: The comparisonof kerma and doserate
distributions indicate~ 20% electronic disequilibrium within 1 mm of sources, with 60Co havethe mostpronouncedeffect. When
examining the dosecontribution of β-rays, 60Co againhad themost pronouncedeffectout to 5 mm beyondthecapsule, with β-rays
contributionsfor 192Ir and 137Cs 1.5 and0.5 mm beyondthe capsule,respectively. Conclusion: The dosimetric effect of β-raysfor
high-energyphoton-emitting radionuclidesandtheinfluenceof theelectronicdisequilibrium nearof thesources were studiedusing
Monte Carlo methods. For 60Co and137Cs brachytherapysources,electronicdisequilibrium hasan important role nearthe source.
For 192Ir the main perturbingdosimetric effectnearthe sourceis from β-ray contributions andnot electronic disequilibrium.


