AbstractID: 7285 Title: Initial phantom evaluation of a surface imaging system
(GateCT®) for 4-D CT

Purpose: Many exterral surrogatesexistfor 4-D CT, but all require somedeviceattachedo the patient. We evaluated a markerless
opticd sufaceimagingsysemfor usewith 4-D CT.

Method and Materials: A prototypeof the GateCToptical surfaceimaging sygem (VisionRT, London, UK) wasinstalled with a
Philips Brilliance 64 CT simulator (PhilipsMedical,Cleveland, OH). Thesysemis similarto the AlignRT product,butonly conins
onecamera pod which is focusd on the boreof the CT scanner. It also monitorsthe x-ray on signalandsendsregularpulsesto the
scanner similar to other exterral regiratory surrogates.First, a static plate wasimagedto detectany drift in the measurednotion.
Next, the 4D phanbm was usedto createsinusoidal mation with simultaneouslongitudinal motion to model breathingwhilst the
paient wasscannedandthe motionmeasuredby GateCTwascompared with thephanbm motion. Next,the4-D phantommoveda 2
cmmarbkin asinusidd patern,andthe scainerwasoperatedin retrospectve helicalmode.Therespiratoy wavebrm wasexported
from the GateCT program to the scannerandtheinspirationandexhalaion imagesetswere reconsructedand compared.

Results: Whenthe phantomwasstill, the GateCTpoint track gawe a stablereadng with a noiselevel of 0.5 mm. Whenthe phantom
wasmoving in oneor two dimersions,the Gate point trackaccuragly recorded the anplitude, phaseandfrequencyof the motion.
For the 4-D CT scansthe recorstructedCT imagesindicatedthat the anplitude, phase,and frequencyof the mamble motion were
recorcedaccurate} by GateCT.

Conclusion: GaeCT hold potental asa markelessrespratory surrogate. More work is necesaryto determinethe optimal patient
selectio for this techrique.



