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Purpose: To developan intra-operative doseassessmentprocedurethat canbe performedafter an I-125 prostateseedimplantation,
while the patient is stil l under anaesthesia. To accomplish this, we reconstructthe3D positionof each seedandco-registerit with the
prostate contour.

Method and materials: Our seed detection method involvesa tomosynthesis-basedfiltered reconstruction of thevolumeof interest.
For 24 patients, the required cone-beam imageswereobtainedfrom 7 projectionsacquiredover an angleof 60o with an isocentric
imagingsystemadjacentto the treatmenttable. A graphical userinterface(GUI) has beendevelopedto allow visualizationof thefinal
seed positions and to interactively introduce corrections in the seedspositioning, if needed. The co-registration betweenthe
tomosynthesis-basedseedpositions andthe TRUS-based prostatecontour is performedby applyingthe samerigid transformationas
the one derivedfrom thebestmatchbetweentheplanned andthereconstructedseedpositions. Doseanalysisis thenperformedbased
on theco-registeredimages.

Results: In a patient study with an averageof 56 seedsper implant, the automatictomosynthesis-based reconstruction yields a
detection rate of 96% of the seeds and less than 1 false-positive seed per implant. The GUI allows the user to achievea 100%
detection ratein lessthan5 minutes. Theseedlocalization error obtainedwith a phantomstudy is (0.4±0.4) mm. This leadsto small
dosimetric relativeerrors on D90 andV100 of respectively 1.5%and0.3%. Patientdoseanalyses have showna significant reduction
in thedosimetric parameters betweenthe planned and thepost-operative dosimetry. Therelativedifferencebetweenplannedandintra-
operative D90 and V100 arerespectively (11±8)%and (4±3)%.

Conclusions:Our reconstruction method has the potentialto provideaccurateintra-operativeprostatedosimetry, all in lessthan10
minutesextra timeaddedto thewholeimplantation procedure.


