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Purpose: Singlephotonemission computedtomography(SPECT) imaging on-board radiationtherapy machines mayenhance
radiation therapy.Useof a light-weight, compactdetectorwould bedesirable because of maneuverability, yet is challengedby
truncation and consequently reconstructionartifacts.We hypothesizethat,for a sizeable volumesurroundingthetumor target,and
with properlychosendetectortrajectories,compactdetectors canprovideimagequality thatis comparableto thatof full -sizeSPECT
detectors.

Methodsand Materials: On-board SPECT imagingwascomputer simulatedfor detectors with active surface widthsof 21.2and 40.0
cm.Detector trajectorieswere selectedsuch thatthecommonvolumeencompassedan8-cm-diameterROI surrounding eachtumor in
the torsoof a NCAT phantom.For deeptumors,two common volumes– interior andpartiallyexterior – wereinvestigated.
Radiotracerdistributionwasmodeledfor 99mTc-Sestamibi. Noise-free andnoisyprojection imagesweregeneratedwith ananalytical
simulator thatmodels non-uniform attenuation, collimator& detector efficiency,andspatially-varying spatialresolution.Images were
reconstructedby OSEM.In reconstructed images, root meansquareerror andrecoveredtumor activity wereanalyzedasa function of
detectorwidth anddetector trajectory.

Results: Imagetruncation reducedoverallimagequality. For example, RMS erroroveranentirenoise-freeimageslicewas18 – 35%
worsewith the21-cm-widedetectorversusthelargerdetector.However,for regionswithin thecommonvolumefor both detector
widths,RMS errors differedby lessthat2%. Similar results wereobservedfor noisy images.Moreover,therecoveredfraction of
tumor activity wascomparable,except for whenthesmaller-detector common volumewasinterior – therecoveredactivity was
reducedby 11%.

Conclusions:Preliminary results showthatan8-cm-diameter ROI can be reconstructedusing21 or 40-cm-widedetectors with
comparable RMS errorsand recoveredtumoractivities,supporting theproposalthaton-boardtargetlocalization could be
accomplishedusingcompact SPECTdetectors.


