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Purpose: To quantify the effectof averageCT (ACT) on improvingtheregistrationof thePETandCT data (Panet al, JNM 05) in a
prospective studyof esophageal cancerpatients.

Method and Materials: We investigated52 studiesof esophagealcancerpatients who underwenta routine PET/CT scanfollowed by
a cineCT scanfor ACT. Thepatientswereinjectedwith 555-740 MBq of 18F-FDGand scanned1 hourafter injection.A helical CT
(HCT) scanwasacquiredin 16 s over90 cm coveragefollowedby a PETscanof 3 min perbedanda cineCT scan of thethoraxfor
ACT. Patientswerefreebreathing during theHCT andACT scans,thecineduration was5.9s to captureat leastonebreathcycle.
Both HCT andACT wereusedfor attenuation correction (AC) of PETdata.Misalignment betweenthePET andCT at thelevel of the
diaphragmandthemaximum standardizeduptakevalues(SUVmax) of theesophagealtumorwereusedto assessthedifferencebetween
the two attenuation correction techniques.

Results: 9 patients (17%)showed over20% increaseor decreasein SUVmax dueto misregistrationbetweentheHCT andPETdata
with onepatientshowinga 50%increase in SUVmax. Themisalignmentat the diaphragm level with themagnitudeof over1 cm was
detectedin 32 patients(62%) with anaveragevalueof 15.1±6.5mm.ACT waseffective in removingthemisalignment in 23 cases
(44%). Additional radiation dosewas5-10 mGy with anincreasein processing time of 5 min.

Conclusion: ACT is effectivein improving theregistration betweentheCT andthePETdatain PET/CT,andis ableto improveAC
of PETdatain 44%of theesophagealcancerstudies.


