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(A) with beam stopper device
and (B) without beam stopper
device.
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Figure 2. Flow chart of the BS scatter correction scheme.
Air scans (with and without beam stoppers) were performed
beforehand to obtain the transmission fraction (T) informa-
tion of the beam stopper. These transmission fraction data
were then used to separate the primary from the scatter
events during the object scans.
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Figure 3. Beam stopper device consisting of 5 lead rods was
designed as a birdcage with a radius of 4 cm.

Figure 4. The phantoms consisted of two 5-cm-diameter
cylinders with axial length of 5 cm. (A) Four small cylinders
with a diameter of 1 cm were inserted into the A1 region of
phantom 1. (B) The phantom 2 was placed aside the phan-
tom 1.
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Figure 5. The histogram of T values.
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Figure 6. Profiles of the z = 2.5 cm sinogram at (A) 0˚ and (B) 90˚.

Table 1. Indexes of CS and CV at different regions

Regions CS CV

B C D E A1

Phantom 0 0.5 2 0.5 0

Uncorrected 0.24 0.03 0.53 0.02 1.48 0.07 0.48 0.02 0.077

BS 0.23 0.03 0.50 0.03 1.49 0.07 0.45 0.03 0.095

SSS 0.16 0.03 0.43 0.03 1.53 0.08 0.39 0.03 0.086
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Figure 7. Reconstructed images of the phantoms: (A) ideal image; (B) uncorrected image; (C) image corrected by the BS
method; and (D) image corrected by the SSS method.

Figure 8. Profiles through the phantom image of Figure 7. (A) The horizontal profile at y = 64 and (B) the vertical profile at
x = 64.
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Background: The microPET system provides investigators a helpful tool for the drug development and the imaging

of gene expression. Especially for pharmacokinetic studies on the small animal, the most challenging issue is the

accurate quantification of images. Therefore, an effective and reliable scatter correction method is necessary to

improve quantitative performance. We proposed a scatter correction method for the microPET system with the aim

of estimating the scatter distribution exactly.

Methods: We extend the use of the beam stopper device and divide the animal scan into two sub-scans with and

without the beam stoppers. By assuming that the scattered radiation tends to be a spatially slow-varying function,

the scatter components at LOR blocked by each stopper can be estimated and the whole scattered sinogram can be

recovered using interpolation from these local measurements. The phantom study on the microPET was investigat-

ed and we also simulated the Monte Carlo result as a golden standard to compare with the performance of Beam

Stopper (BS) method and Single Scatter Simulation (SSS) method used in clinic currently.

Results: The scatter fraction evaluated by BS method was 15.24 % and was close to the Monde Carlo result.

Besides, the proposed method outperformed the SSS method in term of the estimated scatter distributions and the

recovery of contrast.

Conclusion: The proposed method considers scatter from outside of field of view and multiple scatter. Thus, it could

improve the quantitative performance with microPET applications.

Key words: microPET, beam stopper, scatter correction
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