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Purpose: To incorporatea magretic tracking sysem with a brachytherapyrobot to provide reattime informaton on postion and
orientaton of anatomicabtructres

Methods and Materials: A cugsom-built six-degreeof-freedomrobot was engineeredor highly accuate prostte brachytherapy
implantations. The robot was tesed and optimized in phantomto provide sub-millimeteremor in seed placement. However an
implantation's accuacy may be limited by the ability to transfer3-D anabmical dataandconwert it to the robot’s coordnat frame.
This transformationis difficult if theimageris not fixed,becaisethe transformationfrom anatomcal coodinatesto robotcoordinates
charges dynanically. We testedthe characteristis of a Minibird Il trackingsystem(Ascenson TechnologyBurlington,VT) which
consiss of atransnitter thatemits a magnetc field anda sensorto providefeedbackof positionandorientation Multiple sensorgan
be addal to determine the relationshp between the robot and an ultrasoundprobe, for exanple. An anaysis of the Minibird’'s
acalrag in relationshipto thehighly precise movementsof therobotin threedimensionsvasperformed.

Results: The robots movemat comparedo the magnetictracke’s positional informationover 24 cm of travel waswithin 1.21%,
0.77%and 1.18%in the x, y, and z directionsrespectiely.

Conclusion Using magretic tracking, a robot designed for brachytherapymplantationmay useneaty any imaging modality to
acqure anabmical data. A sensormay attachto a free-hard ultrasoun probeor fluoroscopymaching for example This opensthe
possilility of usingtherobot for needé insertionsotherthanprostatd DR proceduresvith arectalprobe Therobotcan be modified
easilyfor acarat neede targeting of manysoft tissuestructures. Lasty, the cost of magnetictrackingis small (in equpmentand
upkeep cost) when compared to 3-D infrared tracking, while also eliminating the “line-of-sight” issuesthat may occurwith those
sysens.



