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This study reports a novel device for intensity-modulated x-ray brachytherapy (IMXBT). 
The device comprises three main modules: an x-ray source (an x-ray tube or a LINAC 
with a thin anode and conditioning optics), an insertable hollow needle and an expanding 
pipe guide connecting an x-ray source with a needle. The guide is provided with two 
diaphragms to create a parallel beam. The needle has a built-in pseudo-target (a metal 
target or a reflecting crystal with a defined cut off angle) that serves as a radiation source 
placed in or near the center of the localized tumor. When the parallel x-ray beam 
irradiates the pseudo-target, it emits x-ray radiation with an energy defined by the 
characteristic line of the target material and the beam intensity decay is similar to a point 
radioactive source. When the beam irradiates the crystal, the reflected beam is parallel 
and therefore the beam intensity decay follows an exponential law only. Thus, the energy, 
intensity, space distribution and decay mechanism of the x-ray radiation delivered to the 
tumor may be adjusted in accordance with the predefined treatment requirements. Dose 
distributions in air and water-equivalent phantoms will be presented for a range of 
adjustable x-ray energies, various shapes and materials of the needle’s pseudo-target. The 
developed device could be used for the treatment of localized cancers including prostate, 
breast, brain, and other tumors. This (IMXBT) treatment technique should be superior to 
traditional brachytherapy with less needle insertions, better dose uniformity and 
conformity, and effective protection of critical structures. 


