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Table 2. The contrast of between the maximum absorbed dose and volume of organs which are acquired by both a RTP system of the
tomotherapy and a general radiation therapy with an anthropomorphic phantom (Unit in cGy)

Min dose Max dose Mean dose

Linac Tomo Total Linac Tomo Total Linac Tomo Total
Rt kindey 32 14 46 4,436 1,613 6,049 959 275 1,234
Lt kindey 38 17 55 2,534 673 3,207 947 237 1,184
Liver 116 41 157 4,665 1,614 6,279 3,217 904 4,121
Cord 9 2 11 1,952 675 2,627 242 131 373
Spleen 187 210 397 2,577 416 2,993 2,291 318 2,609
Pancreas 196 64 260 4,472 1,603 6,075 1,964 480 2,444
Small bowel 9 3 12 623 196 819 34 15 49
Stomach 90 34 124 3,721 637 4,358 1,789 299 2,088
GTV 4,447 1,539 5,986 4,579 1,605 6,184 4,504 1,575 6,079
CTV 4,436 1,534 5,970 4,597 1,607 6,204 4,513 1,573 6,086
PTV 4,373 1,436 5,909 4,665 1,614 6,279 4,513 1,574 6,087

Table 3. The sum total maximum abosorbed dose and the contrast of between the maximum absorbed dose and volume of organs
which are acquired by a general RTP system (Unit in cGy)

Min dose Max dose Mean dose

T I" D’ V% T I" D' V% T I" D' V%,
Rt Kindey 46 48 2 434 6,049 6,027 —22  —0.36 1,234 1,231 -3 —024
Lt Kindey 55 56 1 1.81 3207 3,083 —124 —386 1,184 1,187 3 0.25
Liver 157 161 4 2.54 6,279 6,261 —18 —0.28 4,121 4,133 12 0.29
Cord 11 12 1 9.09 2,627 2482 —145 —5.51 373 375 2 0.53
Spleen 397 453 56 14.1 2,993 2,900 —93 —31 2,609 2,610 1 0.03
Pancreas 260 265 5 1.92 6,075 6,050 —25 —041 2,444 2,437 —7 —0.28
Small Bowel 12 12 0 0 819 743 =76  —9.27 49 49 0 0
Stomach 124 126 2 1.61 4358 4235 —123 —2.82 2,088 2,088 0 0
GTV 5,986 6,019 33 0.55 6,184 6,168 —16 —0.25 6,079 6,079 0 0
CTV 5970 5,988 18 0.3 6,204 6,168 —36 —0.58 6,086 6,084 -2  —0.03
PTV 5,909 5914 5 0.08 6279 6,261 —18 —0.28 6,087 6,086 -1 —0.01

T': total, I": integration, D'": difference, V*: variation (difference/total*100%).
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A|Z=H1S B3f odo]R AA din] A7) g4 2ol A
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28 FTAAR 1614 cGyE eIt F ASollA e A4

Table 4. A general radiation therapy of a brain tumor patient and the contrast of between the maximum absorbed dose and volume
of organs by TOMO RTP system (Brain) (Unit in cGy)

Min dose Max dose Mean dose
T I" D’ V% T I" D’ V%, T I" D' V%,

GTR MR 4609 4,609 0 0 4809 4774  —35  —073 4,700 4,700 0 0
GTV CT 4,609 4,609 0 0 4796 4,774 —22 —046 4688 4636 —2 —0.06
GTV-cbll L 4,609 4,609 0 0 4,826 4,774 —52 —1.08 4698 4697 —1 —0.38
PTV-cball L 4,556 4,609 53 1.16 4864 4,804 —60 —123 4,707 4,705 —2 —0.04
PTV-cball S 4,489 4,561 72 1.60 4,766 4,717 —49 —1.03 4626 4624 —2 —0.04
PTV-parietal 4,666 4,677 11 0.24 4,773 4,753 —20 —042 4712 4714 2 0.04
Brain stem 2,965 3,062 97 3.27 4780 4267 —513 —10.73 3,270 3,260 —10 —1.85
Rt lens 240 260 20 8.33 290 260 —30 —10.34 259 260 1 0.03
Optic chiasm 3,051 3,071 20 0.66 3,190 3,125 —65 —2.04 3,103 3,100 —3 —0.1
Cord 599 600 1 0.17 3,850 3,551 —299 —7.77 2,881 2,860 —21 —0.61
Brainl 1,237 1,243 6 0.49 5,034 4817 —217 —4.31 3,410 3,411 1 0.02

T': total, I": integration, D" difference, V*: variation (difference/total*100%).

Table 5. A general radiation therapy of a H&N tumor patient and the contrast of between the maximum absorbed dose and volume
of organs by TOMO RTP system (Neck) (Unit in cGy)

Min dose Max dose Mean dose

T I D V¥% T I D V¥% T I D+ V%
GTV 6,894 7,047 153 2.22 7,684 7,587 —97 —1.26 7,337 7,339 2 0.03
PTV 5,720 5,960 240 420 7696 7587 —109 —142 7,194 7,194 0 0.00
Brain stem 308 308 0 000 5092 5029 —63 —124 2167 2,164 -3  —0.14
Cord 290 298 8 2.76 4,770 4550 —220 —4.61 2,718 2,719 1 0.04
Lt parotid gland 3,735 3,782 47 1.26 5385 5262 —123 —228 4585 4,585 0 0.00
Rt parotid gland 4,080 4,086 6 015 5439 5243 —196 —3.60 4,703 4,706 3 0.06
Oral cavity 1,792 2,249 457 25.50 5,554 5,397 —157 —2.83 4,228 4,227 —1 —0.02
Eye 167 168 1 060 1,269 1,182 —87 —6.86 420 418 -2  —048
Mandible 360 363 3 083 5632 5212 —420 —746 3,514 3,513 —1 —0.03
Optic chiasm 513 548 35 6.82 670 615 —55 —821 576 575 —1 —0.17
Carotid space 4392 4470 78 1.78 7406 7293 —113 —153 5716 5732 16 0.28
Pituitary gland 1,186 1,260 74 624 3487 3283 —204 —585 1,931 1,892  —39 —2.02

T': total, I": integration, D": difference, V*: variation (difference/total*100%).
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Table 6. A general radiation therapy of an abdominal tumor patient and the contrast of between the maximum absorbed dose and

volume of organs by TOMO RTP system (Abdomen) (Unit in cGy)

Min dose Max dose Mean dose

T I D V% T I" D’ V% T I" D’ V%
GTV 5497 5,550 53 096 5753 5715 —38 —0.66 5,635 5,635 0 0.00
PTV 5,061 5,167 106 2.09 5,828 5,775 —53 —0.91 5,612 5,612 0 0.00
Rt kidney 36 37 1 2.78 1,863 1,842 —21 —1.13 211 211 0 0.00
Lt kidney 28 28 0 0.00 840 698 —142 —16.90 78 78 0 0.00
Liver 53 54 1 1.89 5,830 5,775 —55 —0.94 2,008 2,009 1 0.05
Cord 35 35 0 0.00 1,922 1,839  —33 —1.72 546 547 1 0.18
Stomach 50 51 1 200 3324 3075 —249 —7.49 1,057 1,058 1 0.09
Duodenum 54 55 1 1.85 5,092 5,032 —60 —1.18 629 628 1 —0.16
Small bowel 35 37 2 5.71 4,028 4010 —18 —0.45 175 175 0 0.00
Esophagus 52 54 2 3.85 3,634 3492 —142 —3.91 1,028 1,027 —1 —0.10
Cord for plan 33 33 0 0.00 2,019 1,928 —91 —4.51 537 535 —2 —0.37
Normal liver 53 54 1 1.89 5811 5775 —36 —0.62 1,991 1,992 1 0.05

Table 7. A general radiation therapy of an endometrial tumor patient and the contrast of between the maximum absorbed dose and
volume of organs by TOMO RTP system (Endometrial) (Unit in cGy)

Min dose Max dose Mean dose

T I" D’ V% T I" D' V%, T I" D’ VE%,
GTV 6,557 6,827 270 412 7,825 1,794 —31 —040 7615 7,615 0 0
PTV 6,681 6,859 178 266 7,867 7,808 —59 —075 7,621 7,620 —1 —0.01
Uterus-vagina 4,829 4,836 7 0.14 7,854 7,803 —51 —0.65 7,360 7,362 2 0.02
Intestine 144 146 2 1.39 7,552 7418 —134 —1.77 2,002 2,002 0 0
Rectum 1,350 1,354 4 030 7,146 7,040 —106 —148 5455 5456 1 0.01
Bladder 3,027 3,568 541 1787 7,884 7,746 —138 —1.75 6,000 5,999 —1 —0.01
Rt femoral head 2,980 2,999 19 064 6,168 6,148 —20 —032 3,623 3,622 —1 —0.02
Lt femoral head 2,886 2,894 8 028 5291 5261 —30 —057 3411 3411 0 0

Table 8. A general radiation therapy of a sacrum bone meta patient and the contrast of between the maximum absorbed dose and
volume of organs by TOMO RTP system (Sacrum) (Unit in cGy)

Min dose Max dose Mean dose
T I" D’ V*% T I" D V*% T I D' V%
GTV 4871 5,196 325 6.67 6,347 6,283 —64 —1.01 6,035 6,035 0 0
PTV 4,344 4,803 459 10.57 6,371 6,308 —63 —099 6,014 6,014 0 0
Bladder 84 86 2 2.38 4,397 4,168 —229 —5.21 364 363 —1 —0.27
Bowel 69 73 4 5.80 5,313 5,032 —281 —5.29 784 784 0 0
Rt femoral head 77 78 1 1.30 243 242 —1 —041 129 130 1 0.76
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Abstract

Incase of Same Region Treatment by using a Tomotherapy and
a Linear Accelerator Absorbed Dose Evaluation of
Normal Tissues and a Tumor

Geum Seong Cheon, Chang Uk Kim, Hoi Nam Kim, Gyeong Hun Heo, Jin Ho Song,
Joo Yeong Hong, Jae Yong Jeong'

Department of Radiation Oncology, Catholic University Seoul St. Mary's Hospital,
'Inje University Sanggye Paik Hospital, Seoul, Korea

Purpose: Treating same region with different modalities there is a limit to evaluate the total absorbed dose of
normal tissues. The reason is that it does not support to communication each modalities yet. In this article, it
evaluates absorbed dose of the patients who had been treated same region by a tomotherapy and a linear
accelerator.

Materials and Methods: After reconstructing anatomic structure with a anthropomorphic phantom, administrate 45
Gy to a tumor in linac plan system as well as prescribe 15 Gy in tomotherapy plan system for make an ideal
treatment plan. After the plan which made by tomoplan system transfers to the oncentra plan system for reproduce
plan under the same condition and realize total treatment plan with summation 45 Gy linac treatment plan. To
evaluate the absorbed dose of two different modalities, do a comparative study both a simple summation dose
values and integration dose values. Then compare and analyze absorbed dose of normal tissues and a tumor with
the patients who had been exposured radiation by above two differents modalities.

Results: The result of compared data, in case of minimum dose, there are big different dose values in spleen
(12.4%). On the other hand, in case of the maximum dose, it reports big different in a small bowel (10.2%) and
a cord (5.8%) in head & neck cancer patients, there presents that oral (20.3%), right lens (7.7%) in minimum
dose value. About maximum dose, it represents that spinal (22.5), brain stem (12%), optic chiasm (8.9%), Rt lens
(11.5%), mandible (8.1%), pituitary gland (6.2%). In case of Rt abdominal cancer patients, there represents big
different minimum dose as Lt kidney (20.3%), stomach (8.1%) about pelvic cancer patients, it reports there are big
different in minimum dose as a bladder (15.2%) as well as big different value in maximum dose as a small bowel
(5.6%), a bladder (5.5%) in addition, making treatment plan it is able us to get.

Conclusion: [n case of comparing both simple summation absorbed dose and integration absorbed dose, the
minimum dose are represented higher as well as the maximum dose come out lower and the average dose are
revealed similar with our expected values data. It is able to evaluate tumor & normal tissue absorbed dose which
could had been not realized by treatment plan system. The DVH of interesting region are prescribed lower dose
than expected. From now on, it needs to develop the new modality which are able to realize exact dose distribution
as well as integration absorbed dose evaluation in same treatment region with different modalities.

Key words: radiation therapy planning system, identical treatment region, tomotherapy, linear accelerator, DVH
(dose-volume-histogram)
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