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Purpose: To evaluatetherespiratorymotional effect on the cone-beamCT (CBCT) imagequality in the
regionof inhomogeneousstructures.

Method and Materials: A phantom systemwasconstructedin orderto simulaterespiratory motion.One
partof thesystemis composedof a moving plateanda motor driving componentwhich cancontrolthe
motional cycle and motionalrange.Theotherpartis solid water phantom containing a small cubic phantom
(2 cm x 2 cmx 2 cm) surroundedby air which simulatea small tumor volumein thelung air cavity. CBCT
imagesof thephantom wereacquiredin 20 differentcasesand comparedwith theimagein the staticstatus.
The20 different casesare constitutedwith 4 different motional ranges(0.7cm,1.6cm,2.4cm,3.1cm) and
5 differentmotional cycles(2, 3, 4, 5, 6 sec). Thedifferenceof CT numberin thecoronalimagewas
evaluated asa deformationdegreeof imagequality.

Results: The relative pixel intensityvalues asa comparedCT numberof static CBCT imageswere71.07%
at 0.7 cm motional range,48.88%at 1.6cm motional range,30.60%at 2.4cm motionalrange,17.38% at
3.1cm motional range.Thetumorphantomsizeswhich weredefinedasthelengthwith differentCT
numbercomparedwith air wereincreasedasthe increaseof motional range (2.1 cm: no motion,2.66 cm:
0.7cm motion , 3.06 cm: 1.6cm motion,3.62cm: 2.4 cm motion,4.04 cm: 3.1cm motion).

Conclusion: This studyshowsthat respiratory motion in theregion of inhomogeneousstructurescan
degradethe imagequality of CBCT andit mustbeconsideredin the processof setuperrorcorrectionusing
CBCT images.


