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Abstract

The study was conducted targeting 25 patients who underwent the respiratory gated radiation
therapy in the abdominal region at Radiation Oncology of a University Hospital from December
2013 to June 2014 and types of cancer included liver(64%), CBD(8%), gastric(8%), GB(8%),
pancreas(8%), SMA(4%). The means of ITV and PTV volume are 471.44 cm3 and 425.48 cm3,
showing an increase in volume. Normal tissue volume was also found to have increased due to
the increase of the section selected from PTV section to ITV section. Right kidney showed a
significant increase in differences between increase in normal tissue volume, increase in target
volume and increase in therapy irradiation area and difference between the means of dose
applied to normal tissue. There was no significant difference in the mean dose applied to normal
tissue according to the respiratory average. Both kidneys showed a significant difference in the
difference between mean doses of target moving and normal tissue. In this study, both therapy
methods through PTV section and ITV section volume setting were appropriate for protection
doses of normal tissue and distributed over 95% of the prescribed dose and therefore, it is
considered to be okay to be optionally used depending on the patient’s therapeutic purpose. But
in order to minimize the unexpected side effect, the plan of PTV section and ITV section should
be established and used by evaluating normal tissue protection dose.

B keyword : | Respiratory Gated Radiation Therapy | Internal Target Volume | NTCP(nomal tissue complication
probability) |
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Table 1. general characteristics

characteristics o]
N(%)

sex

male 18(72)

female 7(28)
age

40~50 2(8)

50~60 6(24)

60~70 12(48)

70~80 5(20)
cancer

liver 16(64)

CBD 2(8)

gastric 2(8)

GB 2(8)

pancreas 2(8)

SMA 1(4)
aim

pall 17(68)

salvage 2(8)

post 2(8)

post CCRT 1(4)

radical 3(12)

total 25(100)
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PTV, ITVE o83 A2 oM TF=24 A4 A
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B Azl W A Fi A v, target 24 t
FEFF7O me FFRAI Rl v NS
Hlawste] gz B48 g A AFEAE
B7VSFATHT]. EAREA Y 0. 23= SPSS 1904 A
stol SRR TAA oMF FATE A8k
SAREA skt Table 2][Table 3.

Table 2. normal tissue complication probability (NTPC)
model (X=2EX: FnEF8])

whole ¢ 28 Gy in 2— Gy fractions for primary liver cancer

liver ¢ 32 Gy in 2- Gy fractions for liver metastases

kidney 18-23 Gy and 28 Gy, in 0.5-1.25 Gy/fraction,

45 Gy to the whole stomach are associated with
late effects

stomach

Table 3. recommended value probability of side

effects normal tissue dose
(R=2Ex: FoEF9))

volume based on
segmentation of
the individual

volume dose (Gy), or Rate notes on
organ dose/volume dose/volume
segmented (%)
parameters parameters
mean dose 5 excluding
(30-32 patients with
whole liver pre—existing liver
- disease or
liver GTV hepatocellular
3D-CRT or meanASose (50 carcinoma, as
Whole liver ¢ tolerance doses
are lower in
these patients
bilateral mean dose 5
' whole (15-18
kidney
organ or  mean dose 50
3D-CRT (28
stomach whole D100 (45 7

organ

small 3D-
bowel CRT V15 (120 cc (10 loops of bowel,
not the entire
potential
peritoneal space
. Zat

1. FAXE X|EH |0

PTV 7+ ITV -7kl A 9] 2+ whole liver, right
kidney, left kidney, stomach, target 748 =4 3}o]
1] 13}91 T}, whole liver, right kidney, left kidneyell 4]
A W7 ITV 77kl A B AR 2& & =+ U3
tHFig. 3]. CTY S AlT7d3te] dojxl HA 7319
AAE (D) EA, (@)olA Yepd AF R} & F0]e] ¢
4e HAFE S 4 g Ak =5 AA P sk

3
o CTERez A74 & ATz AtzdtHTable 4].

Table 4. comparing the volume of the section of zones

PTV and ITV
voulme
characteristics PTV m p-valle
(mean<SD, om®)  (mean+SD, cm’)

whole liver 1%%?i%i 16256(;%%i 0,031
left kidney 1321-2? 215 51.%551 0019
stomach 215556;91 3115;.%3; 0.142
target 4??6591_1?11 4230451: 0.675

* data presented as mean standard deviation.
t p—-Value from SPSS 19.0 for Window

(a) PTV (b) ITV
Fig. 3. PTV & ITV section volume comparing
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o} right kidneyell AW f-9j¢t S7kx1E Ve AT
[Table 5].

Table 5. comparison of normal tissue dose volume and
average differences

Vol difference  mean difference
(meanzSD, cm®) (mean+SD, cGy)
whole Liver 169.76+74.35 57.2+66.57 0.889

characteristics p-value

right kidney 27+11.44 57+92 0.015
left kidney 3133 127.5%£180.65 0.304
stomach 65+27.71 87.5+157.39 0.833

3. target volume Xi0|2} S5 HHX|Of =
MAIZ R0 HF2 M2ZF WHX| X[0|H|Z

ALY S
PTV F3rol| A ITV 302 target volume 2ol
Eclipse softwaredll Al =522 ZA3}9oH ITV +
o AHo] F74E & S ATk AHo] Fvhet
9% v HgzAo] we AFPEA Ao]o| A right
£ UehiitHTable 6].
Table 6. target volume average volume increase

in value and comparative average received
by normal tissue dose

characteristics  target volume difference mean p-value

whole liver
Mdd 0.304
right kidney 3
Mdd 45.96+36 cm 0.004
left kidney Mdd 0.40
stomach Mdd 0.191

* Mdd: Mean dose difference

RPM systemell Al 327} b &3l 715 54

st} AU BAbe] 557 HAAE Fo & 4
=

7]

Table 7. comparing average breathing apparatus and its
average normal tissue dose

characteristics respiration mean p-value

whole liver Mdd 0.833

right kidney Mdd 0.674
+

left kidney Mdd 4.22%1.24 sec 0.107

stomach Mdd 0.362
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Table 8. comparison of average normal tissue dose and
therapy irradiation filed difference

treatment field size

characteristics . p-value
difference mean
whole liver Mdd 0.304
right kidney Mdd 2 0.004
+
left kidney Mdd 16.69£14.70 cm 0.40
stomach Mdd 0.191
Target Moving®] 42 MIM softwareol| 4] 1A
% T7H2 Cine $4902 TR F A3} 27
He FEo ZAd] 499 & 9L & A
[10]. #5549 235 Zol7] 91314 39 54 F 3
X E o] &3}tk Target Movingol] W& A= 9]
M= 2ol Rt kidney, Lt kidney 7} f21 8k 2}
ol& YERHAcH Table 9].

Table 9. average comparison of normal tissue
dose of tumor tissue and moves with the
average value

characteristics target moving mean p-value

whole liver Mdd 0.723

right kidney Mdd 0.030
+

left kidney Mdd 0.8220.40 cm 0.003

stomach Mdd 0.436
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