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Development of DICOM Convert Program for the Geant4
Monte Carlo Simulation of the Radiotherapy

Jeongku Kang*, Dong Joon Lee’

*Department of Radiation Oncology, Presbyterian Medical Center, Jeonju
TDepartment of Neurosurgery, llsan Paik Hospital, College of Medicine, Inje University, Goyang, Korea

The DICOM converter program of the Geant4 Monte Carlo simulation code for the application of radiotherapy
was developed. We analysis the header part of the DICOM file and find various parameters, such as matrix size,
pixel size, stored data bits, high bit, and padding values. Especially we evaluate every pixel value of the DICOM
files. To conform the exact convert of the pixel values, we developed the verify program. As a result, the DICOM
formats generated from difference CT vendors can be converted and verified for Genat4 calculations.
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Table 1. Relationship between HU values and mass density
of the materials on the CT image.

U (hounsfield unit) Density (g/cm’)

—2,000 0.000
—1,000 0.010
=773 0.190
—516 0.490
—72 0.950
—34 0.980
—4 1.000

42 1.040

49 1.050

238 1.120
951 1.510
2,000 2.000
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Table 2. Relation for the density and materials.

Density Range (g/cm’) Material
0. 0.207 Air
0.207 0.481 Lungs (inhale)
0.481 0.919 Lungs (exhale)
0.919 0.979 Adipose
0.979 1.004 Breast
1.004 1.043 Phantom
1.043 1.109 Liver
1.109 1.113 Muscle
1.113 1.496 Trabecular bone
1.496 1.654 Dense bone
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0028,0103,Pixel Representation=0
0028,1050,Window Center=00060 00060
0028,1051,Window Width=00360 00360 l
0028,1052,Rescale Intercept=-1024
0028,1053,Rescale Slope=1

Q0031,0000,Group Length=62 @
0031,0010, ?=AGFA PACS Archive Mirroring 1.0 |

0028,0000, Image Presentation Group Length=182
0028,0002,Samples Per Pixel=1

0028,0004, Photometric Interpretation=MCNOCHRCMEZ2
0028,0010, Rows=512
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0028,0103,Pixel Representation=1
0028,0120,Pixel Padding Value=63536
0028,1050,Window Center=50

0028,1051,Window Width=200

0028,1052,Rescale Intercept= -1024
0028,1053,Rescale Slope= 1

0028,1054,Rescale Iype=HU
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Fig. 2. Difference of header part
of DICOM file.

Fig. 3. Difference of bits stored.
(a) bits stored=12 and High bits=
11 (b) bits stored=16 and high
bit=15.
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Fig. 4. Evaluation of converted
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ssion=1) (c) compressed file (com-
pression=2) (d) compressed file
(compression=4).
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