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Development of an optical fiber based MR compatible gamma camera for SPECT/MRI system
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Optical fiber is a promising material for integrated PET/MRI systems. However, it is
unclear this material can be used for a SPECT/MRI system. We developed and tested an
optical fiber based block detector for SPECT/MRI system and tested its performance. 1.2 x
1.2 x 6mm Y2Si05 (YSO) pixels were combined to form a 15 x 15 block and coupled to an
optical fiber image guide. The image guide had a 22mm x 22mm rectangular input and an
output. The input of the optical fiber based image guide was bent for 90 degree and the
output was optically coupled to a 1-inch square high quantum efficiency position sensitive
photomultiplier tube (HQE-PSPMT). Parallel hole collimator made of tungsten plastic was
mounted on the YSO block. Intrinsic and system performance were evaluated. The system
resolution was 1.7mm FWHM at 1.5mm from the collimator surface, and the sensitivity
was 0.06%. We conclude that developed optical fiber based YSO block detector is promising
for SPECT/MRI system.
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Fig. 1 Input part of the optical fiber based
gamma camera with YSO block (A) whole view

of the optical fiber (B)
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Fig.2 Detector head with tungsten plastic parallel
hole collimator (A) and whole detector (B)
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Fig.3 Two dimensional histogram (A) and
energy spectrum (B) of optical fiber based
gamma camera for 122-keV gamma photons
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Fig.4 Resolution phantom image of the optical fiber
gamma camera (A), simultaneously measured point
source image of Co-57 point source (B) and MRI image
of garlic (C)
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