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Fig. 1. The HU-ED conversion curves in Xio RTP.
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Fig. 2. Home made water phantom.
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to insert inhomogeneity material.
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Table 1. CT number vs electron density

HU ED

Measur. point (hounsfield unit)  (electron density)

Skull bone 800435 1.48
Mediasternum 400420 1.26
Lung —700+40 0.30
Liver (with contrast) 133£13 1.11
Kidney (with contrast) 22648 1.16
Cast 700+15 1.42
Paraffin —110420 0.89
Cork —800+20 0.20
Oral contrast Media 200+40 1.15
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Fig. 3. CT images of inhomogeneity materials (A) compact bone, (B) replacement metal, (C) contrast media, (D) head holder & pilow,

(E) Vac-lok.
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Fig. 5. Dose distribution is represented in
CT images to show the effects of contrast.
& : ] | (A) chest region: 3 Fields-Ant/ RPO/LPO,

‘ ; i ' (B) abdomen region: 4 box technique, (C)
With contrast Without contrast pelvis region: 4 box technique.
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Table 2. Comparison of inhomogeneity materials in phantom

Energy 4 MV 6 MV 10 MV
Materals MU CF MU CF MU CF
Water 131 1.000 124 1.000 113 1.000
Bone 138 1.053 129 1.040 116 1.027
Metal 136 1.038 128 1.032 116 1.027
Contrast 134 1.023 126 1.016 114 1.009
Head holder 134 1.023 126 1.016 114 1.009

1
Ho (.1er 140 1.069 131 1.056 117 1.035
+Pillow
Vac-lok 133 1.015 125 1.008 114  1.009

CF: correction factor relative to water.
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Table 3. The effect of contrast media in human body

With Without CF
contrast contrast
Chest Ant 30 78 1.026
RPO 83 83 0.000
LPO 85 85 0.000
Abdomen Ant 60 59 1.017
Post 60 60 0.000
Rt 75 73 1.027
Lt 72 70 1.029
Pelvis Ant 56 55 1.018
Post 58 58 0.000
Rt 72 7 1.014
Lt 70 69 1.015

CF: correction factor relative to without contrast
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Abstract

A Study of Heterogeneity Corrections for
Radiation Treatment Planning

Je Hee Lee, Bo Gyum Kim, Heung Deuk Park

Department of Radiation Oncology, Seoul National University Hospital, Seoul, Korea

Purpose: To study effectiveness of heterogeneity correction of internal—body inhomogeneities and patient
positioning immobilizers in dose calculation, using images obtained from CT—Simulator.

Materials and Methods: A water phantom (250X250%250 mm®) was fabricated and, to simulate various
inhomogeneity, 1) bone 2) metal 3) contrast media 4) immobilization devices(Head holder/Pillow/Vac—lok) were
inserted in it. And then, CT scans were performed. The CT—images were input to Radiation Treatment Planning
System (RTPS) and the MUs, to give 100 cGy at 10 cm depth with isocentric standard setup (Field Size=10X 10
cmz, SAD=100 cm), were" calculated for various energies (4, 6, 10 MV X-ray). The calculated MUs based on
various CT—images of inhomogeneities were compared and analyzed.

Results: Heterogeneity correction factors were compared for different materials. The correction factors were 2.7~
5.3% for bone, 2.7~3.8% for metal materials, 0.9~2.3% for contrast media, 0.9~2.3% for Head—holder, 3.5~
6.9% for Head holder+pillow, and 0.9~1.5% for Vac—lok.

Conclusion: It is revealed that the heterogeneity correction factor calculated from internal—body inhomogeneities
have various values and have no consistency. and with increasing number of beam ports, the differences can
be reduced to under 1%, so, it can be disregarded. On the other hand, heterogeneity correction from immo—
bilizers must be regarded enough to minimize inaccuracy of dose calculation.

Key words: heterogeneity correction, internal—body inhomogeneities, immobilizers
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