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Abstract The purpose of this study is to evaluate the clinical risk according to the applicator heterogeneity, mislocation,
and tissue heterogeneity correction through a dose verification program during brachytherapy of cervical cancer, We per-
formed image processing with MATLAB on images acquired with CT simulator, The source was modeled and stochio-
metric calibration and Monte-Carlo algorithm were applied based on dwell time and location to calculate the dose, and
the secondary cancer risk was evaluated in the dose verification program. The result calculated by correcting for applica-
tor and tissue heterogeneity showed a maximum dose of about 25% higher, In the bladder, the difference in excess ab-
solute risk according to the heterogeneity correction was not significant, In the rectum, the difference in excess absolute
risk was lower than that calculated by correcting applicator and tissue heterogeneity compared to the water-based
calculation, In the femur, the water-based calculation result was the lowest, and the result calculated by correcting the
applicator and tissue heterogeneity was 10% higher. A maximum of 14% dose difference occurred when the applicator
mislocation was 20 mm in the Z-axis. In a future study, it is expected that a system that can independently verify the
treatment plan can be developed by automating the interface between the treatment planning system and the dose ver-
ification program,
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Fig. 1. Three images constructed to check the difference in
dose according to the type of image. (A) Image data
corrected for tissue density (insert applicator) (B) Image data
through image processing (remove applicator) (C) Image data
changed from tissue density to water density
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Table 1, Parameter for secondary cancer risk evaluation

B Br Y n
Prostate 0.11 -0.41 2.8
Bladder 1.2 0.75 -0.41 6.0
Other Solid 6.2 4.8 -0.41 2.8

(3, baseline cancer rate for male; (3, baseline cancer rate for

female; 7y, per-decade increase in age at exposure over the range
0-30 years; 77, exponent of attained age
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Fig. 2, Result of dose calculation through Monte-Calro
simulation, (A) Transverse (B) Coronal (C) Sagittal (D) Criginal
image data (E) Image data correcting the density of the
applicator to the tissue (F) Image replaced by HU value
corresponding to water
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Fig. 3. Result of vertical profile at the central axis for
Monte-Carlo simulation, The marked area indicates a relatively
high dose calculated by correcting applicator and tissue
heterogeneity.
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Table 2, Excess absolute risk of organ as image model
(Per 100,000 population)

Water Tissue Applicator and tissue
Organ based heterogeneity heterogeneity
correction correction
Bladder 0.13 0.12 0.12
Rectum 12.21 12.04 11.85
Femur 25,17 27.26 27.93
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Table 3, Variation of organ dose according to Z axis mislocation

7 axis mislocation (mm) Dose (Gy)

Bladder Rectum
0 100.0 100.0
5 106.8 102.8
10 109.9 105.8
15 113.6 105.2
20 114.0 105.0
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