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1.1. 3D—CRT
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Fig. 1. Immobilization device, Arm-rest and Abches
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Fig. 2. Immobilization device, Arm-rest
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Fig. 3.
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Table 1. Characteristics of 3 treatment modalities respectively
Group
G-3D G-VMAT G-RIMRT
Treatment Modality 3D — FiF(Fied in field) VMAT p—ARC(partial arc) Cyberknife with MLC
beam enegy Photon 6MV/ Electron Photon 6MV Photon 6MV
IrradiatedField modulation static — MLC dynamic—MLC static — MLC

Dose Optimization Forward planning

Inverse planning Inverse planning

Immobilization Arm-rest

Arm-rest Vac—lock

Treatment fraction

Sequential15+5fx(total 20 fx)

SIB 15fx hypo 5fx

breathing DIBH Free breathing Free breathing
breathingMotion control Hold(abchess) verify(CBCT) Tracking(fiducial marker)
Table 2. Dosimetric index of 3 treatment modalities on GTV and CTV
3D-CRT VMAT R-IMRT
GTV—Tumor bed
Hi(homogeneity index) 1.09+0.02 1.07+0.01 1.08+0.03
Dos oi(% of Rx) 94.6543.71 96.75+1 95.57+1.63
CIL_100 %Rx 0.33£0.55 0.73%0.12 0.59£0.1
CL_os %rx 1.3+£0.41 0.97£0.16 1.15+0.09
CTV— Whole breast
Dos (% of Rx) 78.49+10.5 95.84+0.75
CI_100 %rx 0.66%0.08 0.7+0.07
CI_os orx 1.21+0.06 1.29+0.17
Vio(%) 16.05%4.26 12.31£4.01 5.06£1.55
3D—CRT®] 7-9- GTVOIA] Doswin= 94.65£371%02H k-84 A A1 2-82]9] 5.06£1.55 %AHTable 2).
CTVOIA] Dos wn= 784941058 WEFRLTE, Clioo sorxibas
GTVelAl 0.33+0.55, CTVelAl 0.66+0.08°]1L, CI_os virx 2. OARs

L GTVOA] 1.3+£041, CTVOlA 1.2140.060] EAA o2
AL ) SEATE 820 CTVE] 16.05+4.26 %SATE,
VMATE] %~ GTVOIA2] Dos o= 96,75£199.21 CTV
NA] Dos = 95.84%0.752 YERGTE Cl100 sorstit= GTV
of| 4 0.73+0.12, CTVoll4l 0.7£0.070]3L, CI_os wrsi= GTV
oA 0.97+0.16, CTVOlAl 1.29+0.170] EAZ 0 2 AAk
ek SAT 8 AL CTVE] 12314401 %3t
RIMRTOIA = 22 A5F Aol Aut AFARE 7=
Ak, ALY 95 % Eo17h= 842 AgH GTVY
219] 95,5741.63 %ATE. GTVOlA] 0.5940.12] CI_i00 wrs
e AU, CLos urtl- 1,150,090t} B7H Sk
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Table 3= 48715 (0ARs) 9] A=7IHE X 5A 29
IS 7R SARES BojEth

b3

)

AHE BRI 0.1620.03 Gy At 2Ji=shA] 2 =
X

+162.87 Gy%l
VMAT 259 7% 554 ol 5 Gy7IK| A &



A0 HA| ) 274241 44 %, 10 GyZHA1= 17.142.1 %, 20
Gy7IA+= 8.09+2.15 %2 =4 wo oz A}
H ARF2 5463045 Gyt Aol Solit o) A=k
26.2+6.12 Gy o] HatAlEFe 1.88+0.2 Gy= A=)
o}, Wh G el AR Bt 0,59+0.12 Gy, Wl
2 |o] AR BaATS 1.26+0.14 Gyt 9JEs}A]
2= ZA0f| 5 Gy oJsle] AdwFo] AR 84 1329 16+
202,61 ccAaL B A2 2.5 Gy oJste] AlFo] AR 84
2 2005.41£252 .92 GySict,

RIMRT A 55 9] -9 554 Hol| 5 Gy7HA] 2AH &
A0 AA 9] 8.15+2.01 %, 10 Gy7HA%= 2.3840.69 %, 20
Gy7H= 0.5120.37 %2 524 dof] FaHoz AL
AR 1.77£0.59 Gyt Aol S0zt 2o Ak
7.05£8.28 Gyoj o P AL 0.55£0.24 Gy= AKX
22 2 .07+0.86 Gy
B Uehgt, 9 o]l AR Bt AR 0,07+0.03
Gy, BFh & ol AR FAI=-2 0.1£0.07 Gy et 9
_1,:_6}.7\] olo }_xloﬂ 5 Gy o]ﬁ]._o,] Al o] ZA ].Q L0
4574546584 ccRa ] A2 2.5 Gy 0]5}2] Al
= 822 918.16+201.12 GyItHTable 3).

SES

Table 3. Dosimetric index of 3 treatment modalities on OARs

VMATS 0|83t A 2.90] -9 GTVE] Dos 0 gt THE 4]
sHEol vlel mAISHA 2 FEH et CTVE] Dos 2
3% 3D—CRTA| 5 o] Bl AA|5] &> gha LERT:
0]% conformal target coverage”} VMATA] &2] A8 ¢
BT A|l7HA] 2271504 CLos vk B4 101] 7}
W}—rJ target coverage+= -ASFS & 4= Ut} R—imrt 8k
23 g9o] v A7 7I5ell Hlel v-9- 4.2m 3D-CRT
735 oh2 X 2Rl Hlsl 2 Hrh
RIMRTAZHE G471 S0] AR Mool e 4=
ol Hsl| @AHA ol Agd7] Kool mi-p-

oItk sHA|EE 287719 5444 =R A=}

255k ;(]

7}bﬁ}u}h A|HS 7}Rck
574 e} w5 ol 3017}% HAES VMAT
X]E‘ﬂo] e} A ZRo] Bl 22.e3k Ao] Ho 2AME
= UERHc
SRk

5““011 A= HotAS A7 X 5o
Al HIS ZAREA 0 & Aol RARE]
= JM% G EU s Rl %k RE 3D-CRTAEHo)A 3
UElL} HEART SAVING®] 714 2 B|2& S 3D-

3D-CRT VMAT R—-IMRT
Ipsi—Lung mean(Gy) 464105 5.46%0.45 1.77+0.59
Ipsi—Lung Vs ,(%) 17.28+1.36 27 4241 44 8.15+2.01
Ipsi—Lung Viocy(%) 12.81+1.43 17.142.1 2.3840.69
Ipsi—Lung Vaocy(%) 9.27+1.54 8.09+2.15 0.51+0.37
heart_Max(Gy) 20.25%+9.35 2624612 7.0518.28
heart_mean(Gy) 1.04+0.19 1.88+0.2 0.55%0.24
LAD_mean(Gy) 2.8740.94 2.7940.5 2.07+0.86
Contra_Breast mean(Gy) 0.2340.07 0.59+0.12 0.07+0.03
Contr_Lung mean(Gy) 0.16%0.03 1.26+0.14 0.1£0.07
Non-—target tissue Vs gy(cc) 780.08+112.51 1329.16+202.61 457 45%65.84
Non-—target tissue V25 gy(cc) 993.93+162.87 2005.41£252.92 918.16%201.12
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Fig. 4. Graph of Dmean of Heart

Fig. 5. Image of 5Gy and 2.5Gy exposed volume of 3 treatment modalities
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The dosimetric guide of treatment modalities for Left
side breast irradiation after conservative surgery

Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University College of Medicine

Kim Tae Min, Moon Sung Kong, Kim Li Zzy, Kim Se Young,
Park Ryeung Hwang, Kim Joo Ho, Cho Jung Heui

Purpose : We retrospectively analyzed doses of each radiation therapy technique used in the treatment for left
breast cancer patients after partial mastectomy through dose results for normalorgans and tumor volume to
use this as a clinical reference for radiation therapy of domestic left breast cancer patients.

Materials and Methods : 40 patients who underwent partial mastectomy on left breast cancer were classified
in 3 treatment methods. The treatment plan was evaluated by Hl(homogeneity index], Dgs %, and Cl(conformity
index), and the Vhot for gross tumor volume and clinical target volume of each treatment method. In Cyberknife
treatment, tumor volume was the same as high dose volume in the other techniques, so no consideration was
given to clinical target volume. Treatment plan evaluation for normal organs were evaluated by mean dose on
ipsilateral lung, heart, left anterior descending artery, opposite breast and lung, and non-target tissue.

Result : Treatment with volumetric arc radiotherapy(VMAT) showed 95.84+0.75 % of Dss«% on the clinical target
volume, significantly higher than that of 3D-CRT. The Dss % value of the total tumor volume was slightly higher
than the other treatments. In Cyberknife treatment, the dose to the normal organs was significantly lower than
other treatments. Overall, the maximum dose and mean dose to the heart were 26.2+6.12 Gy and 1.88+0.2 Gy in
VMAT treatment and 20.25+9.35 Gy and 1.04+0.19 Gy in 3D-CRT therapy, respectively.

Conclusion : In comparison on 3D-CRT and VMAT, most of the dosimetric parameters for the evaluation of the
treatment plan showed similar values, so that there is no significant difference in treatment plan evaluation. It is
possible to select the treatment method according to the patient’'s anatomical structure or possibility of breath
control. Cyberknife treatment is very useful treatment for normal organs because of its accurate dose exposure
to the tumor volume However, it has restrictions to treat the local area, to have relatively long treatment time
and to involve invasive procedure.

»Keyword : breast cancer, DIBH, VMAT, Cyberknife
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