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Purpose: To investigate the long-term accuracy and stability of a real-time

electromagnetictracking system (“CalypsoSystem”,CalypsoMedicalTech.Inc, Seattle,

WA) thathasbeenused for localizationandmotionmonitoring for prostateIMRT.

Materials and Methods: Two CalypsoSystemshave beeninstalledin our center and

were calibrated bimonthly. A quality-assurance (QA) phantom provided by the

manufacturehasbeen usedto check the localization accuracy every day. The phantom

was set up underthe guidance of the room laserand checkedwith the beam crosshair.

The measuredisocenteroffsetsin threedirectionswere recordedfor differentcalibration

periods (the time period between two calibrations). The meanvalue and the standard

deviation of the offset for every calibration period were analyzedstatistically. The

systematic error and the random error for prostate localization were calculated and

comparedwith theacceptance testswhenthesystemswerefirst installed.

Results: Phantomlocalizationdata for 9 calibration periodsin oneyearwereusedfor the

calculation of the localization accuracy and stability. The mean offsets in lateral,

longitudinal and vertical directions are 0.08mm towardsright, 0.24mmtoward inferior

and 0.71mm toward posterior. The standard deviations in these three directions are

0.34mm,0.49mm and0.47mm for thesystematic errorand0.67mm,0.9mmand1.29mm

for the randomerror, respectively. The resultsagreedwith the acceptancetests in which

theaveragesetupandtracking accuracywas0.95mmand themaximumerror was1.5mm

whenonly two transponders wereused.

Conclusions: The localization uncertainty using the Calypso Systemis less than 1mm

based on the phantommeasurementsand it wasconfirmedthroughthe acceptancetests.

The systemis accurate and stable for prostatepatient localizationand motion tracking

basedon long termphantomcalibration measurements.


