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Ffects of Attenuation and Scatter Corrections in Cat Brain PET Images
Using microPET R4 Scanner
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Purpose: The aim of this study was to examine the effects of attenuation correction (AC) and scatter correction
(SO} on the quantification of PET count rates. Materials and Methods: To assess the effects of AC and SC,
BEEDG PET images of phantom and cat brain were acquired using microPET R4 scanner. Thirty-minute
transmission images using ®Ge source and emission images after injection of FDG were acquired. PET images were
reconstructed using. 2D OSEM. AC and SC were applied. Regional count rates were measured using ROls drawn
on cerebral cortex including frontal, parietal, and latral temporal lobes and deep gray matter including head of
caudate nucleus, putamen and thalamus for pre- and post-AC and SC images. The count rates were then
normalized with the injected dose per body weight. To assess the effects of AC, count ratio of "deep gray
matter/cerebral cortex” was calculated. To assess the effects of SC, ROIs were also drawn on the gray matter
(GM) and white matter (WM), and contrast between them (GM-WM)/GM) was measured. Results: After the AC,
count ratio of "deep gray matter/cerebral cortex” was increased by 17+7%. After the SC, contrast was also
increased by 12+3%. Conclusion: Refative count of deep gray matter and contrast between gray and white
matters were increased after AC and SC, suggesting that the AC would be critical for the quantitative analysis of
cat brain PET data. (Nucl Med Mol Imaging 2006;40(1):40-47)
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Fig. 1. (A) microPET R4 scanner (Concorde Microsystems Inc., Knoxville, TN). The position of cameras were indicated by the arrow. (B),

(C) cat brain PET acquistion on the microPET R4 scanner.

Table 1. System parameters of microPET R4 scanner”

Specifications Size
Detector Crystal material LSO

Crystal size (mm?®) 2.2x22x10

Crystal pitch (mm) 2.4 (in plane and axial)

Crystal array 64 (8x8 crystols/PMT)

PMTs Hamamatsu r5900-C12
System Number of detectors 96

Number of crystals 6144

Number of rings 32

Ring diameter (mm) 148

Gantry aperture (mm) 130

Axial FOV (mm) 78

Transaxial FOV (mm) 940
Dataset Total sinograms 1024 (3D only) / 63 (2D)

Sinogram size 84x96

Dataset size (Mbyte) 33 (3D only)y / 2.0 (2D)

Sampling size (mm) 1.2
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Fig. 2. (A) Cat head sized phantom, and (B) microPET image of
cat brain acquired using microPET R4 scanner.
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Fig. 3. Atfenuation maps of cat brain using microPET R4 scanner
with ®Ge point source.
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Fig. 4. ROIs of the cat brain microPET image of Frontal lobe, lateral femporal lobe, medial temporal lobe, parietal lobe, occipital lobe,

head of caudate nucleus, putamen, and thalamus.
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Fig. 5. ROIs were drawn on gray and white matter of the caf
brain PET image acquired using microPET R4 scanner.
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Fig. 76(A) No corrected microPET image of cat brain acquired using microPET R4 scanner, (B) atfenuation corrected microPET image
using ®¥Ge point source, and (C) scatter, attenuation corrected microPET image using single scatter simulation scatter correction (SSSC).
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corrected microPET image and no corrected (scaled) microPET image.
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Table 2. Percent Change of 8 Regions Drawn on Cerebral Cortex, and Deep Gray Matter

) " Lateral Medial Head of
Frontal lobe  Parietal lobe  Occipital lobe femporal lobe  femporal lobe caudate nucleus Putamen  Thalamus
Unconected Mt 1.16 1.38 107 121 094 117 115 1.15
(x10% sof 022 025 0.11 026 0.14 021 0.32 017
After AC* M 2.36 3.09 2.76 2.87 251 3.00 291 3.02
(x10% S.D 0.88 0.47 0.30 0.49 0.23 0.49 073 0.43
o M 97.3 1250 1579 138.8 167.3 1565.9 159.9 163.1
hehange — gp 105 97 43 120 8. 54 99 85

AC: affenuation correction, M: mean, S.D: standard deviation
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