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Purpose: To assesstheeffect of average CT (ACT) usedfor attenuation correction of PET dataon SUVmax andgrosstumorvolume
(GTV) in liver lesionsof colorectalcancerpatients.

Method and Materials: We studied34 colorectal cancer patientswith metastasisin theliver. A routine PET/CT scanwas
immediatelyfollowed by a cineCT scanof theliver region for ACT. Patientswerefree-breathingduring thehelicalCT (HCT) and
ACT acquisitions.Both HCT andACT wereusedfor attenuationcorrectionof thePET data.59 liver lesionswereincludedin the
studyand SUVmaxfor each lesion wasmeasuredon PETHCT and PETACT. Both PET datasetswereimportedto Pinnacle3 7.6 treatment
planning system.GTVs for PETimagesweregeneratedbasedon theSUV thresholds,normally usedfor assessingtumorresponseto
therapy. Percentagevolumechange, centroid shift andconcordanceindexweredefinedfor eachlesion.

Results:67%of thestudies showedrespiratoryartifactsin PETHCT while 15%demonstrateda differencein SUVmax above20%.The
effect of misregistrationbetweenHCT and PETdatawasmoreevidentfor smallerlesionswith themostpronouncedcaseshowinga
29%increasein SUVmaxfor PETACT, 246% increasein GTV, 2mmshift in GTV centroid locationandconcordanceindexvalueof
0.34.We analyzedcorrelationbetweenthevariationsandthelesion sizewith a non-pairedt-testat 0.05p-valuelevel. The meansof
concordanceindexesin two distributions of thelesionsnormalizedto theirsize(lessandgreaterthan5cm3) wereshownto be
significantly different(p=0.007).

Conclusion: ACT is effectivein improving theregistration betweentheCT andPETdatain PET/CT, which is importantwhenusing
PET imagesfor treatmentplanning.Misregistrationis morepronouncedfor smalllesionsand shouldbeconsideredin thegeneration
of theGTVs.


