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Analysis of Scatter Ray Distribution Using GEANT4-GATE Simulation and
Effectiveness of Silicone Pad in Digital Mammography

Myeong-soo Kim"-Young-kuen Kim?-Young-Il Jang®
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? Dept of Radiologic Technology Gwangju Health University
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Abstract 1In this study, we have researched the effectiveness of silicone pad. A distribution of scatter ray in mammog-
raphy was evaluated using Monte-Carlo (MC) simulation technique and then a silicone pad was applied to remove the
scatter ray for improving image quality, Molybdenum target and Molybdenum filter combination made a difference of
59.8% to a number of photon at 17.5 keV. On the other hand, Tungsten target and Rhodium filter showed a variation of
24.5% at 20 keV. Mean 68 of SNR was increased in Selenia and mean 1,04 of SNR was raised in Senographe. Silicone
pad was significantly effective to reduce the scatter ray that was generated by primary X-ray. It can decrease an absorp-
tion rate of scatter ray to patient body and whilst it improve the image quality from increasing SNR,

Key Words : Digital Mammography, Monte-Carlo simulation, Scatter ray, Silicone pad, Signal to noise ratio(SNR)
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Fig. 1. Simulation image of a silicone pad and CIRS015
phantom designed by Meshmixer soft ware: (1a)
head-silicone pad, (1b) CIRS015 phantom

Fig. 2, Silicone pad construction: (2a) a mold printed by
3Dprinter, (2b) Fabricated silicone pad on lab-based
condition
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Fig. 3. Comparison of X-ray spectrum intensity between siemens X-ray spectra calculation and SRS Report78
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Fig. 4, Monte-Carlo simulation images using GEANT4-GATE and 1D pixels histogram profile at iso-center of x-axis: (4a) Simulation
image without silicone pad, (4b) simulation image with silicone pad, (4c) without silicone pad, (4d) with silicone pad,

Table 1, Air Kerma and exposure doses detected by Raysafe Xi between Selenica dimensions system and Senographe essential

Selenica dimensions Senographe essential
(27 KVp, 32 mAs) (27 KVp, 32.5 mAs)
Dose(mGy) Dose(mGy/s) Dose(mGy) Dose(mGy/s)
Air-Kerma 3,196 9.982 1.238 3.064
1/2point at background 2.550 7.961 0.939 2.326
Edge point 2,367 7.387 0.841 2.082

Background

Table 2, Signal to Noise Ratio between without silicone and with silicone pad measured by imageJ

Senographe essential Selenia Dimensions
Without silicon ~ With silicone pad  Abs difference Without silicon ~ With silicone pad  Abs difference
pad (%) pad (%)
Point 1 147.326 221,550 50.3 N/A 9.347 N/A
Point 2 159.734 246,162 54.1 N/A 10.048 N/A
Point 3 57.278 177.567 200.1 2.344 3,243 38.4
Point 4 99.417 120.9533 21,7 2,764 4.715 70.6
Point 5 167.590 182.5 8.9 7.509 7.782 36
Average 67.2 37.5
keVoll A A} o= 7| 9] 38)| 2lo|& ATk Fig. 4= =H| 5 X 10°719] FA5 2§3to] At A, e A2 b
7HE= AlEdold 2uE YEhlal Q) 4aft 4boflA A =5 A85HA o2 AR, 449 AP =E 283t A
U2 = Hga ook Mg e Aol YAt Mo BEEAL 2 2409 WS BAF S+ YAk
ARRHS] AL YRS AZHOR SISk Fig dak Table 1A SAA NN Aol g ulg)
AT =S ARG v BB Aol Be A SHEUL, 2E 2HolH9) e BalnuE 2Yw
2 4dofA A2 sj=of gAtet alhetalo] Sk $of A o} 2-3u 9] Aol & 2 SISk, Table 2+ + %
A= AS 224 3|2 vl or Sl 4 Uik Ho A A2 4= TmageJ 2 57119 WA F oA SAT
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