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of oloff MY¥EXZE E“ﬁm ’\'HI Aol Mel HEo{FE LotE X} Sot

CHAN 9 HiEd: 20Wo|(XE: 10H, 5 10YH) RUEZEEHMs EXE HASZE Adstyon dHozs ZH2 =ZoM
3D-CRT+= PhilipsAtel P|nnac|e§, TOMO= TomoTherapyAtel TOMO Planning Systems 0|23l X|Z2H &2 MIct Dose-
Volume Histogram (DVH)2| prescribed dose (PD)oll i §F PTV2|l Homogeneity index (HI)2F Conformity index (C)& 5k, X

MZZF 9| dose- volume ZHAHIE H|WSHRICE

A 1} Homogeneity index (H)2F Conformity, index (Cl)= TOMOOIA <=8t ZEE LIEMCE V5 gnerv (the percentage
ipsilateral non-PTV breast volume that was delivered 50% of the prescribed dose)= 3D-CRT: 40.4%, TOMO: 18.3%, Vx 1 (the
average ipsilateral lung volume percentage receiving 20% of the prescribed dose)= 3D-CRT: 4.8%, TOMO: 14.2%, Vo 1on (the
average heart volume percentage delivered 20% and 10% of the prescribed dose in left breast cancer)= 3D-CRT: 1.6%, 3%
TOMO: 9.7%, 26.3%2| ZIE Ho{FLCt

A B muet EXte| wAIMX|ZAH E e E2 PTVOM dste MPFEEZE HoiFch J2{L TOMO= £2 Homogeneity
index (HI), Conformity index (Cl)2t BreastE ZE & o= &E0| U= ghHol| Lung@t Heartd| M= H2 LZEMEO| ASS & =+
U710 TOMOS| HAMMX|IZHEA| Folsiol & M2 ARE
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Table 1. Dosimetric parameters

Homogeneity index

[(D2_PTV-D98  PTV)/Dprescription PTV]x100

D2 PTV (Gy) Dose covering 2% volume of PTV
D98 PTV (Gy) Dose covering 98% volume of PTV
Dprescription_ PTV (Gy) Prescribed dose to PTV

Conformity index 1+(V100_ NORM/V100_ PTV)

V100 NORM (mL) Volume of normal tissue receiving at least 100% of prescribed dose
V100 PTV (mL) PTV receiving at least 100% of prescribed dose

*PTV=planning target volume

Vx prv PTV receiving at least 100% do prescribed dose
Vso_1BnpTv The percentage ipsilateral non-PTV breast volume receving more than 50% of prescribed dose
Vx L The percentage ipsilateral lung volume receving more than x% of prescribed dose
Dxv, 1 The percentage of prescribed dose delivered to x% of ipsilateral lung volume
Vx u The percentage ipsilateral heart volume receving more than x% of prescribed dose
Dxv u The percentage of prescribed dose delivered to x% of ipsilateral heart volume
10%) = o2 3lgleh. 279 3ake AKX 88 A4 Table 2. Comparison of HI, CI

214 A2 Breast boardell & AANE LA A} A E
fAsA. A3 whsed X (Computed  Tomography,
Ultra-Z, Philips)Z o]-&-¢l] CTRXES A3¥sto] J4HS
2] S5loieh X SAZ A A & olm|A]of] Il FA= F
ok A28 44|23 (Planning target volume) & A AA17]
= &, A, fate g yelyct 3D-CRT X 872 (Pinnacle
Ver 7.6 c, Philips)& non-coplanar beam .2 F Aol ZH
o A AdTdlle Akl H43) HES XsAYS

A|$e). Tomotherapy *] 5 A3 (Tomotherapy planning sta-

3l

tion)<- field width: 2.5 cm, pitch: 0.25, modulation factor: 2
o gk FUeA A 83tel HH NEARS 57
slolek. X SAIR ol o3l dofz] AF-AF s|EaS vt
Bto & Homogeneity index, Conformity index, Vx prv, Vso_

2 gelo] Wlasigln

T

IBNPTV, VXL, Dx i, Vx.H, Dxe uf

Ao te3} PrH(Table 1)+

4 3z

3D-CRT$} Tomotherapy2] X 84128 42128} & Dosimet-
ric parametersol] 23t A2F-A1H s|AETWS v]2E o)

Homogeneity index?} Conformity index®] A2k H]i:
3D-CRT+ Homogeneity index: 8.25, Conformity index: 3.25
9] Zk& TOMOY Homogeneity index: 7.16, Conformity in-
dex: 1.112 vyepytcH(Table 2).

Vxprve] A% ¥]l3E 3D-CRTE Vigprv: 94.8, Vos_prv:
99.9, Voo prv: 1002] 7EE TOMOE Vigoprv: 95.1, Vos prv:
99.6, Voo prv: 1002 L}E}SITH Table 3).

Vso_snerve] A% B3 3D-CRTE Vsos_nerv: 40.49] 7k

12

HI, CI 3D-CRT TOMO

HI (Homogeneity index) 4.7~13.1 (8.25) 4.85~8.5 (7.16)
CI (Conformity index) 1.9~8.88 (3.25) 1.05~1.19 (1.11)

HI: Homogeneity Index/Cl: Conformity Index

Table 3. Comparison of Vx pry

PTV 3D-CRT TOMO
Vioo prv 87.3~98.8 (94.8) 94.4~959 (95.1)
Vos prv 99.5~100 (99.9) 99.2~99.9 (99.6)
Voo prv 100 (100) 100 (100)

Vx prv: PTV receiving at least 100% do prescribed dose

Table 4. Comparison of Vso iz-nerv

Non-PTV breast 3D-CRT TOMO

25~64.7 (40.4)  11.7~242 (18.3)

VSOle-N PTV

Vso serv: the percentage ipsilateral non-PTV breast volume
receving more than 50% of prescribed dose

S TOMO: Vso_is ery: 18352 LFERFTH(Table 4).

Vx® A% ¥]lZe 3D-CRTE Vi 48, View: 8.1,
Vst 1389 Fh& TOMOT Voot 142, Vgt 354, Vst
55.92 YEskl(Table 5, Fig. 1).

Do, 1.2] A% 8|35 3D-CRT+ Do it 3.1, Dio 1 8.6,
Ds i 19.49] Zk& TOMO+= Dogg i 15.5, Dioww: 23.3,
Dso, ;312 e TH(Table 6, Fig. 2).

Vxndl A% vlae A5 FEE

Ao g2 3D-CRTE
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Table 5. Comparison of Vx i
Ipsilateral lung 3D-CRT TOMO
Vo 1.8~9.4 (4.8) 5.6~332 (14.2)
Vio L 37~154 (8.1) 14.3~67.6 (35.4)
Vs 74~26.7 (13.8)  283~87.6 (55.9) R
R
Vx i the percentage ipsilateral lung volume receving more
than x% of prescribed dose
Table 6. Comparison of Dxy, 1
Ipsilateral lung 3D-CRT TOMO
Daog 11 1.5~55 (3.1) 7.6~28.2 (15.5)
Diow i 3.6~19 (8.6) 13.6~34.9 (23.3)
Dsw 1 9.8~40.7 (19.4) 21.8~39.8 (31)
*Dxy, i the percentage of prescribed dose delivered to x% of
ipsilateral lung volue
Table 7. Comparison of Vx u
Heart 3D-CRT TOMO
G
Voo u 0~7.1 (1.6) 0~25.8 (9.7) y
Viou 0~9.9 (3) 8.9~49.6 (26.3)
Vs u 0~15 (6.3) 39.5~90.9 (69.9)
Vx u: the percentage ipsilateral heart volume receving more than
x% of prescribed dose
Table 8. Comparison of Dxy, u
Heart 3D-CRT TOMO
Daov 1 0.7~3.7 (2.1) 7.8~24.8 (14.8)
Diow 1.1~9.8 (4) 9.8~30 (19.3)
Dsv 1 1.3~33.8 (8.8) 11.4~34.3 (23.4)
Dxv n: the percentage of prescribed dose delivered to x% of
ipsilateral heart volume
Voo ut 1.6, Vigw 3, Vs 639 3h& TOMOE Vo ui 9.7, >
Vo 26.3, Vs ut 69.9% D}E}‘&U}(Table 7, Fig. 3).
Dxa H,,] /H?J: H]J,_,‘ = & OH]—OP—A EH*‘L& 3D-CRT=
Daose it 2.1, Diownt 4, Dsgrtt 8.89] 7k& TOMO+ Doos_
148, DIO%_H: 193, DS%_H: 234E LPE]-‘;};EHTable 8, Flg 4)
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Abstract

Dosimetric Comparison of Three Dimensional Conformal Radiation
Radiotherapy and Helical Tomotherapy Partial Breast Cancer

Dae Woong Kim, Jong Won Kim, Yun Kyeong Choi, Jung Soo Kim,
Jae Woong Hwang, Kyeong Sik Jeong, Gye Suk Choi

Proton Therapy Center, National Cancer Center, Goyang, Korea

Purpose: The goal of radiation treatment is to deliver a prescribed radiation dose to the target volume accurately
while minimizing dose to normal tissues. In this paper, we comparing the dose distribution between three
dimensional conformal radiation radiotherapy (3D-CRT) and helical tomotherapy (TOMO) plan for partial breast
cancer.

Materials and Methods: Twenty patients were included in the study, and plans for two techniques were developed
for each patient (left breast:10 patients, right breast:10 patients). For each patient 3D-CRT planning was using
pinnacle planning system, inverse plan was made using Tomotherapy Hi-Art system and using the same targets and
optimization goals. We comparing the Homogeneity index (HI), Conformity index (Cl) and sparing of the organs at
risk for dose-volume histogram.

Results: \Whereas the HI, Cl of TOMO was significantly better than the other, 3D-CRT was observed to have
significantly poorer HI, Cl. The percentage ipsilateral non-PTV breast volume that was delivered 50% of the
prescribed dose was 3D-CRT (mean: 40.4%), TOMO (mean: 18.3%). The average ipsilateral lung volume
percentage receiving 20% of the PD was 3D-CRT (mean: 4.8%), TOMO (mean: 14.2), concerning the average
heart volume receiving 20% and 10% of the PD during treatment of left breast cancer 3D-CRT (mean: 1.6%, 3.0%),
TOMO (mean: 9.7%, 26.3%)

Conclusion: [n summary, 3D-CRT and TOMO techniques were found to have acceptable PTV coverage in our
study. However, in TOMO, high conformity to the PTV and effective breast tissue sparing was achieved at the
expense of considerable dose exposure to the lung and heart.

Key words: breast cancer, 3D-CRT, helical tomotherapy
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