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Evaluation of the accuracy of Calypso 4D electromagnetic localization system in Edge accelerator
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Abstract: Objective To evaluate the geometric accuracy of Calypso 4D electromagnetic localization system and study the
attenuation of ray caused by electromagnetic array. Methods Implantable transponders and superficial transponders were placed
in the phantom, separately. The localization precision was analyzed by comparing the displacement of the phantom isocenter
measured with Calypso and actual displacement, and the attenuation of ray caused by electromagnetic array was evaluated by
measuring the dose of solid water with and without electromagnetic array. The phantom isocenter at the same position was
measured repetitively for assessing the system stability. Results The accuracies of implantable and superficial transponders were
(0.02+0.01) cm and (0.01 £0.01) cm. The attenuation caused by electromagnetic array was below 2% for both 6 MV and 10 MV
energies at gantry angles between 325° and 35°, and was lower than 3.4% at gantry angles of 305°and 55°. The standard deviation
of displacement was within 0.012 cm in repeated measurements. Conclusion The accuracy of Calypso localization system is
steadily at submillimeter level, meanwhile, the attenuation of ray caused by electromagnetic array is clinically insignificant.
Calypso 4D electromagnetic localization system which is accurate and reliable can greatly improve the accuracy of radiotherapy.
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Fig.1 Components of Calypso system
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Fig.2 Section CT images of verification phantom for implantable

transponder
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Fig.3 Verification phantom for superficial transponder
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Fig.5 Schematic of attenuation measurement at different gantry angles
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Tab.1 Displacement comparison between couch coordinate system and Calypso coordinate system (cm)

. Actual Displacement measured by Displacement measured by
displacement implantable transponder superficial transponder
Vert 0.32 0.35 0.30
0.52 0.50 0.50
0.84 0.85 0.85
Long 0.23 0.25 0.25
0.53 0.55 0.55
0.96 0.95 0.95
Lat 0.26 0.25 0.25
0.54 0.55 0.55
0.86 0.85 0.85
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Tab.2 Angel comparison between couch rotation and

Calypso measurement (°)

Axis Rotation angle Measurement angle
Pitch 2.4 3
2.0 2
1.6 2
-1.6 -1
2.4 2
Roll 2.4 2
1.6 1
1.0 1
-1.6 2
2.4 -3
Yaw 2.3 2
1.7 1
-1.7 2
-2.0 -2
23 -3
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Fig.6 Attenuation of ray caused by electromagnetic array at
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