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Purpose: To incorporatea magnetic tracking system with a brachytherapyrobot to provide real-time information on position and
orientation of anatomicalstructures.

Methods and Materi als: A custom-built six-degree-of-freedomrobot was engineeredfor highly accurate prostate brachytherapy
implantations. The robot was tested and optimized in phantomto provide sub-milli metererror in seed placement. However, an
implantation’s accuracymaybe limited by the ability to transfer3-D anatomical dataandconvert it to the robot’s coordinate frame.
This transformationis difficul t if theimageris not fixed,becausethetransformationfrom anatomical coordinatesto robotcoordinates
changes dynamically. We testedthecharacteristics of a Minibird II trackingsystem(Ascension Technology,Burlington,VT) which
consists of a transmitter thatemits a magnetic field anda sensorto providefeedbackof positionandorientation. Multiple sensorscan
be added to determine the relationship between the robot and an ultrasoundprobe, for example. An analysis of the Minibi rd’s
accuracy in relationshipto thehighly precise movementsof therobotin threedimensionswasperformed.

Results: The robot’s movement comparedto the magnetictracker’s positional informationover 24 cm of travel waswithin 1.21%,
0.77%and 1.18%in the x, y, and z directionsrespectively.

Conclusion: Using magnetic tracking, a robot designed for brachytherapyimplantationmay usenearly any imaging modality to
acquire anatomical data. A sensormayattachto a free-hand ultrasound probeor fluoroscopymachine, for example. This opensthe
possibil ity of usingtherobot for needle insertionsotherthanprostateLDR procedureswith a rectalprobe. Therobotcan be modified
easilyfor accurate needle targeting of manysoft tissuestructures. Lastly, the cost of magnetictrackingis small (in equipmentand
upkeep cost) when compared to 3-D infrared tracking,while also eliminating the “line-of-sight” issuesthat may occur with those
systems.  


