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Purpose: To determinetheeffectivedoseof patientsundergoing radiostereometric analysis(RSA) of thelumbarspine

Method and Materials: 12 patientswith total disk replacementprostheticdevicesin thelumbarspineparticipatedin an IRB
approved study to follow thesagittal andcoronal rangeof motion usingRSA. Imagepairswereobtainedat 6 weeks,andthen3, 6,
12,18 and24 months. Five imagepairs wereacquiredat each visit (neutral,flexion, extension,andleft andright lateralbend).
Radiographictechniqueswere recordedfor all acquiredimages. Patient masswasusedto estimateabdominal AP thickness. Tube
outputand half valuelayers were measuredat theappropriatetubeaccelerating potentials. This information wasusedwith theimage
geometryto calculatetheentrancekerma-areaproduct (KAP) incidenton thepatients. TheKAP andpatientthicknesswerethenused
to estimatetheenergyimpartedto thepatientsandtheresulting effective dose.

Results: Theaveragetechniqueused was 141kVp and11.6mAs. The meaneffectivedoseperimagepairwas0.304mSv,andthe
meanpervisit (5 imagepairs) was1.52 mSvwith a standarddeviation of 0.7mSv. The averagefor theentire two yearstudywas
approximately9.1 mSv. This compares very favorably with thevalueof 18 mSv reportedin the2000UNSCEARreport for a single
diagnostic lumbarspinestudy.

Conclusion: Imagequality requirements for RSA arenot thesameasfor general diagnosticimaging. Theuse of high kV techniques
that would resultin unacceptable low contrastimagesfor generaldiagnostic purposesareadequatefor visualizingfiducial beadsused
in RSA. Low dosesallow for the acquisition of multiple imagesetsto detectmotion of prostheticdeviceswith total effectivedoses
that are muchlower thana typical diagnostic lumbarspineexamination.


