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(GateCT®) for 4-D CT

Purpose: Many external surrogatesexist for 4-D CT, but all require somedeviceattachedto thepatient. We evaluated a markerless
optical surfaceimaging systemfor use with 4-D CT.

Method and Materials: A prototypeof the GateCToptical surfaceimagingsystem (VisionRT, London,UK) was installed with a
Philips Brilliance 64 CT simulator(PhilipsMedical,Cleveland,OH). Thesystemis similar to theAlignRT product,but only contains
onecamera pod which is focused on the boreof theCT scanner.It also monitorsthex-ray on signalandsendsregularpulsesto the
scannersimilar to other external respiratory surrogates.First, a staticplatewas imagedto detectany drift in the measuredmotion.
Next, the 4D phantom was usedto createsinusoidal motion with simultaneouslongitudinal motion to model breathingwhilst the
patient wasscanned,andthemotionmeasuredby GateCTwascompared with thephantom motion. Next, the4-D phantommoveda 2
cm marble in a sinusoidal pattern,andthescannerwasoperatedin retrospective helicalmode.Therespiratory waveform wasexported
from theGateCT program to thescanner,andtheinspirationandexhalation imagesetswere reconstructedand compared.

Results:Whenthephantomwasstill, theGateCTpoint track gave a stablereading with a noiselevel of 0.5 mm. When thephantom
wasmoving in oneor two dimensions,theGateCT point trackaccurately recordedtheamplitude,phaseandfrequencyof themotion.
For the 4-D CT scans, the reconstructedCT imagesindicatedthat the amplitude,phase,and frequencyof the marble motion were
recordedaccurately by GateCT.

Conclusion: GateCT hold potential asa markerlessrespiratory surrogate. More work is necessaryto determinethe optimal patient
selection for this technique.


