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Purpose: TheCalypso4D Localization®systemusesnon-ionizing AC electromagnetictechnology to localize
implantedBeacon® transponders. Thesystemis capable of real-timemeasurement of internalmotion. Effective
useof this technology in thelung requiresplacingthe transponders in fixedpositionsthatwil l not changeover time.
This studycomparesinter-transponderdistanceover animplantation time periodof 0-57 days in canine lung.

M ethod and Materials: A pulmonologist bronchoscopically implantedthreetranspondersin a single lung lobeof
five caninesunder aninstitutionally approvedprotocol. Distancesbetweentransponderpairsweremeasuredover
0-57 daysusing theCalypsosystem. Thepositionsweremeasuredbothwhenthedogswerebreathingfreelyand
during varied ventilatory amplitudesandfrequencies,variable ventilation. In animalswith at leasttwo transponders,
inter-transponderdistanceswerecalculated.

Results: Themean inter-transponderdistances during breathing patternswerestableon thesameday,at 2.32cm
(freebreathing) and 2.40cm(variableventilation). One animalretainedall 3 transponders at 57 daysandexhibited
significant changein inter-transponderdistancefromday1-9. Changesin mean inter-transponderdistancefrom day
9-29 rangedfrom0.2–1.9mm. For reasonsnot understood,transponderdistanceson day57 for oneanimalwere
largerat 2.0–6.5mm.

Conclusion: Theinter-fiducial distance wasstableregardlessof breathing patternon thesameday. Measurements
takenon thefirst daypost-implantvaried significantly from latermeasurements, probablydueto local tissuetrauma.
Up to 30 dayspost-implant, theinter-transponder distanceswerestable. However,in oneanimal after30 days, the
relationship between transponderpositions changed. More work is requiredto improveimplantretention andto
understandoptimal transponder placement relative to a lung tumortarget. Future studieswill acquiremorefrequent
transponderpositionsto bea more representativemodel of clinical patient data.

This work wassupportedby CalypsoMedicalTechnologies


