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Figure 2. Dimensions of the Jaszack phantom and
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Diameter of spheres is 4 cm.
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Figure 3. Jaszack phantom images with cold spheres, Ideal : ideal reconstructed image(a), Peak :

reconstructed image before scatter correction(b), CW : compton window method(c), DPW :

photopeak window method(d), TW : triple window method(e).
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Table 1. Contrasts of cold spheres in the Jaszack phantom.
TROI ideal *BS ‘CW "DPW  TTW
A 0.55 0.40 0.53 0.47 0.46
B 0.62 0.52 0.90 0.54 0.69
C 0.53 0.40 0.69 0.37 0.53
D 0.61 0.50 0.77 0.45 0.66
F 0.62 0.50 0.79 0.48 0.62
Average 0.59 0.46 0.74 0.46 0.59
*3TD 0.04" 0.06 0.14 0.06 0.09
'ROI ; region of interest
*BS ; before scatter correction
§CW : Compton window method
' DPW : dual photopeak window method
t TW : triple window method
*STD : standard deviation
" 1 STD due to noise.
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Figure 4. Jaszack phantom images with hot spheres, Ideal

(b)

reconstructed image before scatter correction(b), CW :

photopeak window method(d), TW :
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(c)

(d) (e)
* ideal reconstructed image(a), Peak : a

compton window method(c), DPW : dual

triple window method(e).
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(a) (b)

{c) (d)

Figure 5. Reconstructed images of only scatter data for Jaszack phantom with

cold spheres. Ideal scatter(a),

scatter estimated by compton window (CW)

method(b), scatter estimated by dual photopeak window (DPW) method(c), scatter
estimated by triple window (TW) method(d).

(a) (b)

(c) (d)

Figure 6. Reconstructed images of only scatter data for Jaszack phantom with hot

spheres. Ideal scatter(a), scatter estimated by compton window (CW) method(b),

scatter estimated by dual photopeak window (DPW) method(c), scatter estimated

by triple window (TW) method(d).
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Table 2. Percentage recovery of hot spheres in the Jaszack

phantom.
TROI  *BS(%) ‘CW(%) "DPW(%) ¥ TW(%)
A 120.88  103.60 63.27 106.50
B 12204  104.87 63.89 106.22
C 12525  106.39 65.49 107.48
D 12136 104.23 63.49 106.23
F 12064 10371 63.10 105.34
Average 12203  104.56 63.85 106.35
*STD 1.88 1.14 0.97 0.77

ROl ; region of interest

'BS ; before scatter correction

‘cw compton window method

"DPW : dual photopeak window method
FTW triple window method

“STD : standard deviation
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Table 3. Contrasts of hot spheres in the Jaszack phantom.

"ROI ideal  *BS ‘Cw  TDPW  FTW
A 1.98 1.81 2.21 1.83 2.02

B 2.01 1.86 2.28 1.88 2.04

C 1.68 1.62 197 1.64 1.75

D 1.95 1.78 2.19 1.80 1.98

F 1.95 1.77 2.18 1.79 1.96
Average 191 1.77 2.17 1.79 1.95
“*STD  0.13°  0.09 0.12 0.09 0.12

TROI ; region of interest

*BS ; before scatter correction

‘cw compton window method

' DPW : dual photopeak window method
fTw triple window method

“STD : standard deviation

” : STD due to noise.
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The comparisons of three scatter correction methods using
Monte Carlo simulation

Jung-Kyun Bong, M.S,*T Hee-Joung Kim, Ph.D.""
Jong-Doo Lee, M.D.,*" Soo-il Kwon, Ph.D.T

*Research Institute of Radiogical Science, Yonsei University,
TDept. of Radiology, Yonsei University College of Medicine,
fDept of Physics, Kyonggi University,

Seoul, Korea

Scatter correction for single photon emission computed tomography (SPECT) plays an
important role to improve image quality and quantitation. The purpose of this study
was to investigate three scatter correction methods using Monte Carlo simulation.
Point source and Jaszack phantom filled with Tc-99m were simulated by Monte Carlo
code, SIMIND. For scatter correction, we applied three methods, Compton window
(CW) method, triple window (TW) method, and dual! photopeak window (DPW)
method. Point sources located at various depths along the center line within a 20-cm
phantom were simulated to calculate the window ratios and corresponding scatter
fractions by evaluating the polynomial coefficients for DPW method. Energy windows
were located in W1=92-125 keV, W2=124-126 keV, W3=136-140 keV, W4=140-141 keV,
and Ws=154-156 keV. The results showed that in Jaszack phantom with cold sphere
and hot sphere, the TW gave the closest contrast and percentage recovery to the
ideal image, respectively, while CW overestimated and DPW underestimated the
contrast of ideal one. All three scatter correction methods showed an improved image
contrast. In conclusion, scatter correction is essential for improving image contrast
and accurate quantification. The choice of scatter correction method should be made

on the basis of accuracies and ease of implementation.

Keyword : Monte Caro simulation, compton window method, triple window
method, dual photopeak method
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