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Purpose: Breastradiotherapy, particularly IMRT, involveslargedosegradientsanddifficult patientpositioning problems.A critical
requirementfor successful treatmentis accuratereproduction of thepatient’s position assumedduringCT simulation andplanning.
We have developedan image-guidedtechnique,which assistsin accuratelyandreproduciblypositioning thepatient,by displayingher
real-time optical imagesuperimposedon a perspectiveprojection image of her3D CT data.

Methods. TheSingle Projection Technique(SPT)accuratelydeterminesthe3-D position andorientation of a camera from a single
imageacquired of a known model. A calibration jig, composedof tenidentifiablepoints,wasconstructedandCT imagedto provide
this model. In a preliminary study,a regular digital camerawasinstalledin thetreatmentsuite andusedto obtainanimageof thejig.
TheSPT thenprovidedthe coordinatesandorientationof thecamera. Using this information, 3D CT patientdatacould thenbe
projected ontothecamera’s imaging plane.TheCT imagedatawould thenbesuperimposedonto thereal-timepatient imageusing
standardgraphicalsoftware and displayedon a monitor. This would enablethetherapistto view boththepatient’s current and desired
positions,andguidethepatientinto assuming the correctposition.

Results:TheSPTcandetermine theposition andorientation of the camerato anaccuracyof 0.2cm and0.3°, respectively. This
allows anestimatedaccuracy of 5 mm in the fidelity of thepatient’s externalanatomyto thesurfaceCT data. This includes
anatomicalpoints not easilypositionedproperly, suchastheraisedarm andbreastskin surface

Conclusion: We havedevelopeda methodto superimpose a perspective projectionof a CT imageon a patient’s real-time optical
image. Displaying this visual informationwill assist in accuratesetup duringbreastradiotherapy.


