
AbstractID:6955Title: Assessment of theradiationshieldingfor a busyPET/CTfacility

Purpose: To verify theadequacyof shielding installedin a PET/CT facility andto validatethepredictionsof thecomputer program
used to designit.

Method and Materials: Optically stimulatedluminescencedosimeters(Landauer,Glenwood,IL) wereplacedat various locations
andintegratedoverthreemonthintervalswithin a PET/CT facility containing two PET/CTscanners (GE Healthcare, Waukesha,WI),
two emptybaysfor expansion, and 16 patient uptakerooms.Softwarewrittenby uswasusedto designtheradiation shielding based
uponhigh projectedworkloadsin all four scannerbays.Thesoftware producesa two-dimensionalplot of weekly radiationdose
superimposedon thefacility floor plan. Typical leadthicknessesrangedfrom 10-25 cm (2-5 HVL at 511keV). Thefacility wasre-
analyzed using thecurrentpatient workload(32 patients/day, 18-FDG radiopharmaceutical, 60 minuteuptake,30 minute scan) andthe
as-built shieldingthicknesses. A clusterof four dosimeterswasdeployedin onelocationto assessthe inter-dosimetervariation.

Results:Measured (predicted) weeklymremdoseswere67(86) insideanuptakeroom,25(14)and43(13) insidethescannerrooms,
1(7) outsideof thescannerrooms,2.2(1.5)at a nursingstation, 1.3(2) in a central hallway, and <0.1(<1) in thepublic areasadjacentto
the clinic. Thevariationamongthe cluster of four essentiall y identically exposeddosimeterswas12%.

Conclusion: Two-dimensional dosemapshelp in visualizing thecontextof and explainthepoint measurements.In addition to the
conservatismbuilt into theprogram, x-raysandvariability in sourcelocations (primarily dosedpatients) mayexplainthediscrepancies
betweenthecalculationsand the measurements. At maximum workloadtheradiation doselevelswithin theuptake roomswould likely
exceedthe regulatorylimit for occupationalexposure.Movementof dosedpatientswithin thefacility constitutes a significant and
complicatedsourceof radiation that shouldbemodeledfor better accuracy.


