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Purpose:
To construct an imagingsystemthat usestheexit radiation
from a brachytherapysource during treatment. This system
uses a single flat paneldetector (FPD)andis capableof
trackingthesourceposition in 3D space, with no extra
imagingradiation sourceor extra radiation doseto the
patient.

Method and Materials:
It usesonea-Si FPDandBB tray.TheBB planeis parallel to
detectorsurfaceandhas multiple BBs embeddedwith
mechanical accuracy. Whenill uminatedby anIr-192HDR
source,the BBs castshadowson FPD.Basedon the
geometric relation betweentheBBs andFPD,coordinatesof
HDR sourcein 3D werederived:

xs=xf1xb2/(xf2-xf1-xb2),
ys=yf1xb2/(xf2-xf1-xb2),
zs=-hxb2/(xf2-xf1-xb2),
yf1=yf2,

wherez is perpendicular to FPD, s denotesHDR source,f
denotesFPD,1 and2 refer to two dif ferent BBs.

A kVp sourceat 3.3meters away was usedto align thecenter
BB with thecenterpixel on FPD.Imageacquisition time was
between3 and6 seconds per projection. For a HDR testplan
of 11 dwell points,one projection wastaken for eachdwell
point and theshadowof theBBs weremanually identified
from theprojection images.

Results:
The3D coordinatesfor the11 dwell positionsof thetest
HDR planwereall successfully reconstructedbasedon two
BBs.As a simpleconsistencycheck,therelative distances
betweendwell points werecomparedwith theexpected
values.Theaverageof thedif ferenceis lessthan0.05cm
with a standarddeviationof 0.16cm.

Conclusion:
With automated BB shadow recognitionandfaster FPD, this
techniquepossessesthe potential of tracking 3D trajectory of
a brachytherapysourcein real time, for realtime position
verification or dosereconstruction.


