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ABSTRACT

Comparison of the dose aspect that radiation therapy treatments using IMRT, tomotherapy, mArc (modulated
arc therapy). The experimental subject is non-small cell lung cancer patient. The prescription dose is 58.0 Gy to
the volume of PTV(planning target volume). and spinal cord, esophagus, and liver organ is the normal
organ(OAR, organ at risk). Average PTV value is 57.60 Gy in mArc and 61.04 Gy in tomotherapy and 58.95 Gy
in IMRT. The average dose of the Esophagus is 2.84 Gy in m-Arc, 5.14 Gy in tomotherapy, 1.84 Gy in IMRT.
The average dose of the Liver is 19.44 Gy in m-Arc, 12.22 Gy in tomotherapy, 21.97 Gy in IMRT. The average
dose of the Spinal cord is 5.72 Gy in m-Arc, 7.08 Gy in tomotherapy, 6.15 Gy in IMRT. Results of this study
is no significant difference between mArc and tomotherapy and Linac based IMRT in dose study and also,
mArc’s dose coverage and dose volume histogram is better than IMRT and tomotherapy. but, This study is
limited to a disease of cancer. in addition, fewer number of groups. The wide range the more research can be
developed patient-specific treatment techniques and be applied to the patients
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B =RolA olele ArlE Bile WS v
Aoz He] WA A5 AlES mArc (modulated a
rc therapy)®} Helical Tomotherapy, “L2] 3L Linac based
IMRTZ S9sle] 59 0 AgzAe] FHH, 24
o] AA 7 FAE gk, ARA A AMDVH, dose vol
ume histogram) & HIRO. 2 A9 X57|H& FetaL

RIRs
II. MATERIAL AND METHODS

1. 2894 € 7]7)

Ag oz 20159 1085H 20161d 3E7HA]
H] 2 A 324 F Y (NSCLC, non small cell lung cancer) 2.
2zl e gz 10 IS nigeR Sl

AA77RE RAEE 913 SIEMENSARS] SEN
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1. Dose Coverage

Fig. 8. Tomotherapy Dose Coverage — Sagittal
image.

Fig. 7. mARC Dose Coverage — Sagittal image.

Fig. 11. Tomotherapy Dose Coverage — Coronal
image.

235



Comparison of Dose Distribution between the Techniques of Non-small Cell Lung Cancer

Table 3. Normal Lung dose

Normal Lung
i Vs Vio V2o
Treatment techniq

mATrc 22.0% 11.5% 8.0%
Tomotherapy 22.3% 15.2% 10.7%
Linac based IMRT 23.0% 17.0% 13.0%

3. DVH(dose volume histogram) #4]

Fig. 12. IMRT Dose Coverage — Coronal image. womh s

mm‘ﬂ% 55% 5% me 8% 9%
90% \
\
80%
2. Comparison parameter &4 i \

PIVAY Uo] F5AS B3 2 27 mArc A
S 3t 5775 Gyol 7S B9™ Tomoth

Volume (%)
2
¥

— 20% \ \\(“ \
Crapyq IMRT— ZJI—ZJI— 61.04 GY: 58.70 Gy.% }“\j%% E‘ 0% e \
At A 47 6235 Gy, 63.77 Gy, 65.87 Gy i T - \\
F5A=o] YEl T Table 1). N

Fig. 13. Dose volume histogram (mArc).
Table 1. Planning Target Volume dose (unit : Gy)

Mean Max =
mArc 57.75 62.35
Tomotherapy 61.04 63.77
Linac based IMRT 58.70 65.87

Relative Volume (% Normalized)

BAEAY FeAE As ALk L 2 i3
mArc®] 73f- 2.84 Gy, 1944 Gy. 572 GyE H3loH 5w e s aw ew
Tomotherapy ™ 5.14 Gy, 12.22 Gy, 7.08 Gyo.2 UE} Fig 14. Dose volume histogram (Tomotherapy).
won IMRTE 1.84 Gy, 21.97 Gy, 6.15 Gy2| &54

FE H3th(Table 2).

Dose Volume Histogram

1.0,

| ™ -

Table 2. Normal tissue’s absorbed dose (unit : Gy) i LT )
0.7| ‘l \ %l

Normal tissue . Spinal Spinal cord ol

Treatment technique Fsophagus biver cord(Mean) (Max) L0 \ l
o 1} \

mArc 284 1944 572 29.23 TR N |
,\\& {

Tomotherapy 5.14 12.22 7.08 30.93 mi \ —— _ I
LirlaC based IMRT 1.84 21.97 6.15 31.41 LVLOU 1000 20’? 3000 4000 S000 £000 7000

Dose (cGy)
Fig. 15. Dose volume histogram (Linac based

F2AE AT G A2 FFAFORE mA IMRT-

rc, Tomotherapy, IMRTS] Vs, Vi, Vo 7% % 33}
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IV. DISCUSSION
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V. CONCULSION
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Hl A 2o ghe] A 2] 271 7o ARgEES] vl

AP A2 A] F < wo] 22o]al ¢l IMRT, Tomotherapy, mArc(modulation arc therapy)e] X & H-S A
Hol Ze| A 4% vlwstag Gk v AT A%e] §48 oz sl ArA5 S5l 580 GyS
AEPAES 7|Fo s AASIF o £l AV = 2S5 A 78S AA G Y PTVmeans mArc?] 73
$- 57.60 Gy, Tomotherapy”} 61.04 Gy, IMRT 58.95 Gy©| 1t} 2] %= (Esophagus)2] HvF %2 mArc”| 2.84
GySl3iL, Tomotherapy”} 5.14 Gy, IMRT7} 1.84 Gy= YEFSTE ZH(Liver)2 mArc 19.44 Gy, Tomotherpy”t
12.22 Gy, IMRTE 21.97 Gy©] %13l 2 =(Spinal Cord)<> mArc 5.72 Gy, Tomotherapy”’} 7.08 Gy, IMRT 6.15
Gyi SAEJT w2k AFEste o} MEA A 3M To ARE A2 A mArc?t Tomotherapy ~LE]
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