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Abstract

To use contrast—enhanced CT is more effective in the calculation of radiation dose from
RTP (radiation therapy planning) if the results of dose calculation is not significantly different with
non—enhanced CT. In this study, we investigated the usefulness of contrast—enhanced CT to
calculate the radiation dose in the RTP from quantitative comparison with the calculation results of
the non—enhanced CT.

The calculation of radiation dose and MU (monitor unit) was carried out for selected 3—5 patients
treated by 3D CRT (3—dimensional conformal radiation therapy) from separated subparts of brain,
head and neck, breast, lung, liver, and pelvis, respectively. The method and algorithm for
calculation of radiation dose and MU were SAD (source—to—axis distance) technique and
convolution—superposition method. The isodose curves of radiation dose were normalized to
100% at the isocenter and MU for prescription dose was calculated at the same point.

The difference from the isodose lines could not be distinguished quantitatively for most of all
patients of each subpart. The result of MU calculation based contrast—enhanced CT in the brain
case were slightly increased to about 0.3% from results of non—enhanced CT. It was calculated to
about 0.8%—increase in the liver, and about 0.6% in the pelvis. But it was decreased to about
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0.8% in the head and neck, about 1.0% in the lung, and about 0.8% in the breast. Especially, in one
breast patient the result was greatly decreased to 2.4%. These results were shown that the
difference of MU by the use of contrast medium is not significant, but the change of SSD (source—
to—surface distance) from the patient motion or respiration effect have affect on the MU

calculation.
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Fig. 1. Example of planning results for non-enhanced (a) and enhanced CT (b). Isodose lines of 100% are

blue line a the non-enhanced CT and yellow line at the enhanced CT, respectively. Red lineat al CT

isisodose line of 98%.
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Table 1. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for brain
cancers. RAO (right-anterior oblique) and LPPO (left-posterior oblique) etc. mean the field directions.

SSD (cm) MU

non en difference (%) non en difference (%)
RAO 950 95.0 0 158(83)  159(83) 0

1 LAO 935 936 0.1 145(76)  145(76) 0 0
LPO  86.9 86.8 -0.1 51 51 0
HAO 926 92.6 0 105 106 0.9

Bran 2 RT 95.7 95.8 0.1 146(46)  146(46) 0 04
LT 88.7 88.7 0 189(76)  189(76) 0
RAO 942 941 -0.1 123(64)  124(65) 15

3 LT 944 944 0 154(81)  154(81) 0 05
RPO 881 88.2 0.1 82(61)  82(61) 0

Table 2. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for H & N

cancers.
SSD (cm) MU

non en difference (%) non en difference (%)

, K 9.9 954 -05 155(108) 153(106)  -1.9 09
LT 94.9 94.9 0 156(108) 156(108) 0
AP 89.9 90.0 0.1 102 102 0
PA 90.4 90.2 -0.2 93 92 -11

H&N 2 LAO 883 88.4 0.1 85 82 -35 -1.0
LPO 865 861 -04 141(74)  141(74) 0
RPO 865 86.4 -0.1 73(43)  73(43) 0
LAO 928 92.7 -0.1 98 97 -1.0

3 RAO 954 95.3 -0.1 103 102 -1.0 -0.7
PA 91.3 91.3 0 89 89 0
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Table 3. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for Breast

cancers.
SSD (cm) MU

non en difference (%) non en difference (%)
1 RAO 945 94.9 0.4 208(110) 206(109) -0.9 04

LPO 919 92.7 0.8 141(98)  135(94) -4.1

RAO 935 93.7 0.2 199(105) 198(104) -1.0
Bresst 2 LPO 929 92.9 0 153(106) 155(107) 0.9 0
3 LAO 931 93.2 0.1 203(108) 204(108) 0 05

RPO 915 91.7 0.2 154(106) 155(107) 0.9

Table 4. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for lung

cancers.
SSD (cm) MU
non en difference (%) non en difference (%)
| AP o7 a6 0.1 13 134 08,
PA 913 913 0 1 11 0
AP 950 950 0 50 48 40
Lung , RAO %58 58 0 26%) 28E) 34
LAO 931 931 0 179(57)  181(58) 18
A 900 900 0 23 23 0

Table 5. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for liver

cancers.
SSD (cm) MU
non en difference (%) non en difference (%)
RAO 916 91.7 0.1 138(83)  138(83) 0
1 LPO 74.8 74.8 0 71 73 2.8 13
RPO  90.8 90.9 0.1 122(73)  123(74) 14
RAO 890 88.9 -0.1 120(71)  122(72) 14
Live 2 LPO 887 88.7 0 111(66)  110(66) 0 05
RPO 919 91.9 0 67 67 0
RAO 910 91.1 0.1 133(79)  135(80) 13
3 LPO 787 78.7 0 68 68 0 0.9
RPO 909 91.0 0.1 123(73)  125(74) 14
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Table 6. The differences of SSD and MU results in non-enhanced CT and enhanced CT images for cervical,
rectal and prostate cancers.

SSD (cm) MU
non en difference (%) non en difference (%)
, P @9 ®ms6 -0.3 46 47 22
AP 841 841 0 57 56 -18 13
RT 828 827 -0.1 61 62 16
LT 834 87 -0.7 60 62 33
PA 907 903 -04 49 50 20
, AP 866 86.8 0.2 53 53 0 05
RT 837 835 -0.2 61 61 0
LT 840 839 -0.1 60 60 0
AP 914 912 -0.2 101 101 0
Pelvis 3 05
PA 834 834 0 97 98 1.0
PA 907 908 0.1 50 50 0
, AP %07 90.7 0 61 61 0 04
RT 840 838 -0.2 69 70 1.4
LT 834 831 -0.3 71 71 0
PA 909 912 0.3 44 44 0
s AP 900 900 0 57 57 0 00
RT 830 830 0 63 63 0
LT 831 830 -0.1 63 63 0
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Fig. 2. The differences of MU results for the
variances of SSD.
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