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3. Treatment Planning

2| &AL Eclipse treatment system 15,6(Varian
Medical System, Palo Alto, CA)2 A28t} PTV A
vl A7k Daily dose 2.7 Gy 17H1, & 459 Gyo.2 %
YAt Total dose?] PTVAIA L] 95%0]/4fo] 2ot 11
PTVOl= at Ut Aifo] ARHA 51 OARO= 24
31o] AaFo] Eoj7teE AHlekR| 2 A3 (Inverse treat—
ment planning system)< 3131
VarianAFe] Vital beam(Varlan Medical
System, Palo Alto, CA)& ©|-&35}9aL oUA= 6 MV-S
AR, B4} & 2 Arc Full field VMATZ} 4 Arc X—
Jaw split VMATS: Al&Jsto] & 2071¢] A 2A12S 513k

Full field VMAT A EA3-& [socenterEs PTVY] ¢
2o upe} dure- X2 A4S skl 2709] Arc field
£ ARESHAIT Arc88 AIRES 300, T8 AEE

140~179= PTVe] u}e} A4<
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AALEF ArcE THELL,

i
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F3ct. Collimator angle

2 X JawdolE T8 AAstort [Fig. 1]

X—Jaw split VMAT X2 A1€-2 Full field Arc VMAT

Fig. 1. Example of Full field Arc VMAT field

Fig. 2. Example of X—Jaw split VMAT field
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SAEAS $J3l IBM SPSS Statistics 28H7H-& A5
o] LE glo]E g2 Shapiro-Wilk test® 34 A5t
Two—tailed paired—sample T-testE &3l EA% -2
e s,

d il

1. Conformity index, Homogeneity index

PTVol A4} Aefo] 95% 238t =2 Normalizations
e o 2= A =AY CIoF HIFER Table 10f] UepRT)
Full field Arc VMATA|ZAZS] 73 CI9} HIC] H+to]
747} 1,05+0.04, 1.07+0.008, X Jaw split VMATZ]| 54 2]
O] A9 1,0440,03, 1.07£0.009 ¢t} [Table 1], [Fig. 4.]

2. OARO| CHgt Mz

DVHZ 538l £4% OARS] A
UERALE [Table 2], [Fig. 5.]

10799] 2kx1] Full field VMAT A ZEA &3} X—Jaw
split VMAT X|5A2]9] Hlo|E|l & B 4to & el
o) F9} V5 56.1£6.50%, 50.4£6.30%, V20-& 20,0+

22 Table 2, Table 32

Table 1. Conformity index and Homogeneity index of each plans
Conformity index Homogeneity index
Full field X—Jaw split Difference(%) Full field X—Jaw split Difference(%)

P1 1.031 1.011 —-1.947 1.083 1.087 0.382
P2 1.066 1.028 -3.517 1.070 1.080 0916
P3 1.103 1.074 —2.587 1.080 1.090 0.928
P4 1.043 1.064 2.014 1.081 1.089 0.746
P5 1.142 1.094 —4.215 1.075 1.077 0.122
P6 1.051 1.070 1.848 1.057 1.070 1.237
p7 1.022 1.004 -1.733 1.069 1.061 —-0.795
P8 1.029 1.056 2.631 1.078 1.085 0.667
P9 1.021 1.004 -1.675 1.082 1.074 -0.725
P10 1.022 1.023 0.141 1.071 1.073 0.122

Average 1.053 1.043 —0.,950 1.075 1.079 0.359
SD 0.040 0.033 0.008 0.009
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Table 2. OAR results of Full field VMAT and X—Jaw split VMAT. The data are averaged over 10 patients.

Structure Dosimetric Parameter Full Field VMAT X—=Jaw split VMAT
Lt Lung V5(%) 56.1£6.50 50.4+6.30
V20(%) 20.0£4.15 13.5£3.61
V30(%) 3.68£1.85 223153
Heart Mean Dose(Gy) 8.93+1.65 7.67+1.52
Esophagus Mean Dose(Gy) 6.27+1.77 5.6941,51
Rt Lung Mean Dose(Gy) 4324121 3944111
Rt Breast Mean Dose(Gy) 5.50+1.09 4.83%1.14
Spinal cord Max Dose(Gy) 11.40+3.82 10.7+4.70
Monitor Units MUs 986,8+185 4 1604.5+196.8
Lung Vs — 4.15%, 13.5243.61% & YERST] Full field VMAT tH]
9% ” X-Jaw split VMAT®] A& 87 74k vsollA 24
447%01A) 2T 18,18%7F4) LFEHITL V202 4 919%
woee oA 20 506%714) e, [Table 3]
0% 1;% * el A7) 79~ V302 3.68+1.85%, 2.23+1,52% ©]1l F
. T+ KIS 8.93£1.65 Gy, 7.67+1.52 Gy 2 vreke, Full
- field VMAT o] X—Jaw split VMAT®] A} 82714
@ = V3000141 HA 9.09%041 HH 77.09%7H4] YEFgaL
Heartvao e AFG -§240] 3.42% F7Fol= 79 Ve, B A
" L H 6.09%N4] Hrf 22.81%717) e, [Table
" 4 : 4), [Fig, 3]
& - e @ﬁi fi% Zdazk% 6.27+177 Gy, 5.67+1,51 Gy, i%é‘,i
76y A AR 4324121 Gy, 3.94+1.11 Gy, 922 4}
2 Bt AHEE 5.50+1.09 Gy, 4.83%1.14 Gy, 2 Z|vff A&
2 114%3,82 Gy, 10.7+4.70 Gylch
®) MU 7S 717} 986.8+18542, 1604519681tk
Fig. 3. Dose of Lt Lung and Heart by treatment plan (a) Lt RE glolg ZH& Shapiro—-Wilk test®] p valueZ}

Lung, (b) Heart

Fig. 4. Dose distribution of (a) X—Jaw split VMAT and (b) Full field VMAT
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Table 3. The dosimetric parameter of Lt Lung for Full field VMAT and X—Jaw split VMAT.

Lt Lung V5(%) Lt Lung V20(%)
Full field X—Jaw split Difference(%) Full field X—Jaw split Difference(%)
P1 58.54 53.89 —7.94 14,52 12.79 -1191
P2 63.5 59.12 —6.89 26.47 16.62 -37.21
P3 4283 39.02 —8.89 17.38 8.58 —50.63
P4 60.3 57.60 —4.47 21.59 11.23 —47.98
P5 522 4591 -12.04 20.50 13.92 -32.09
P6 61.41 50.24 —18.18 23.09 11.94 —48.28
p7 52.19 49.71 —4.75 18.38 16.69 -9.19
P8 59.93 51.31 —14.38 2312 16.57 —28.33
P9 60.37 54.64 -9.49 22.56 18.71 —-17.06
P10 50.23 43.45 —13.49 13.25 8.15 —38.49
Average 56.15 50.49 —-10.08 20.09 13.52 —32.68
SD 6.501 6.300 4.156 3,614
005010 2 BT ERE o)Fol 57 g 4% sheick
Two—tailed paired—sample T-test®] p value:= 1% 1
] V5, V20, A7) et AR 000178 V30
£ 0.0040]31 A=, Q2% 7, @B {1, A4 005
olgol .
= H-Jawr split VMAT = Full field WVMAT
Il’é!‘ 5@ Z E Fig. 5. Dose volume histogram for PTV in cyan, Lt Lung in
dark green, Rt Lung in magenta, Lungs in orange, Heart in
B o Al AME gT S 7alel 9% ou) .red, Iﬁsophagus in blue, spinal cord in green and Rt Breast
oFS VMATO.2 & A] X Jaw S A|8+5}o] IMRT Mod— e
ulationss B340 2 Zle) H2p A AIF 5= Tl 2 Mol vaoe 32.6% sk ATE UEih £
71 913 X-Jaw split VMATS Agtetglom Full field  gdepojolof ) Mg g-4o) Zhaets 2318 YL, ol
VMAT Az AR} Hlastel PTVER 538 OARS AT 2 depejolnirt 1 ool q Ao & Zjolg 1
ARFEES WAL LA, o= AL oF 2= 91glom X—Jaw split VMATO] &40
T A=AS] 7F9] CI9F HIS) 3+t ZFol= 22t 0.010]5k 2 A2 AL Hlolali] aikolS oF & 9)9ir)
5 ol Aol 9aieh Al SRR g0 A 1%, V0L 030 i
ohe U 25 71, 225 0, AR Bat AT He o2 e gro s A7) At 220] Yol 1
o Hi AT A= 0.6 Gy, 0.3 Gy, 0.5 Gy, 0.6 Gy= 2 Ajegojodel V3004 Ao e g hadsts By,
= 8ol XJaw split VMATE] A3VE SO $A o) Al sAK o 2 golsio MUl A= Bt
Ao 2 frofuldt 2fol= HolA| Rk, o] 61775 62.5% 57]—6]— gy)r_ RESIT D

Full field VMAT tH] X—Jaw split VMAT©|
A AR VaollA Btglk 71E ©] 10.0%

CEEE

s

]

o]#gt OARS] A = X JawE Wro] MLC7} &l
ko 2 221 4= 9l H £ Aizlke 24 MLC Modu—
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Table 4. The dosimetric parameter of Heart for Full field VMAT and X—Jaw split VMAT.

Heart V30(%) Heart Mean dose(Gy)
Full field X—Jaw split Difference(%) Full field X—Jaw split Difference(%)
P1 3.39 2.68 -20.94 8.66 7.41 -14.43
p2 4.85 1.71 —64.74 9.75 7.8 =20
P3 4,02 1.17 —70.89 9.32 7.5 —19.52
P4 4.51 4.1 —9.090 10.83 10.65 -1.66
P5 1.79 0.41 =77.09 5.88 476 —19.04
P6 3.18 1.29 —59.43 7.06 6.63 —6.09
p7 35 3.62 3.42 9.3 8.02 -13.76
P8 1.84 1.56 —15.21 8.58 8.11 -5.47
P9 7.94 4.99 -37.15 11.53 8.9 -22.81
P10 1.87 0.86 —54.01 8.44 6.96 —-17.53
Average 3.689 2.239 —39.30 8.935 7.674 —14.11
SD 1.853 1.533 1.652 1.523
Table 5. Statistical comparison of OAR.
Structure Dosimetric Parameter o)
V5 <0.001
Lbung V20 0,001
V30 0.004
Heart Mean Dose <0.001
Esophagus Mean Dose 0.070
Rt Lung Mean Dose 0.278
Rt Breast Mean Dose 0.017
Spinal cord Max Dose 0.280
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Study on dose comparison using X-Jaw split in VMAT
treatment planning for left breast cancer including su-
praclavicular lymph nodes.

Department of Radiation Oncology, Seoul Metropolitan Government Seoul National University Boramae Medical Center

Kim Hak Jun, Lee Yang Hoon, Min Jae Soon

Purpose : The usability of X-Jaw split VMAT was evaluated by comparative analysis of the dose distribution be-
tween the treatment plan divided by X-Jaw and Full field VMAT treatment plan in left breast cancer treatment
including supraclavicular lymph nodes.

Materials and Methods : 10 patients with left breast cancer, including supraclavicular lymph nodes, were simu-
lated using vacuum cushion, and 2 Full field Arc VMAT and 4 X-Jaw split Arc VMAT were planned The treatment
plan was designed to include more than 95% of the Planning Target Volume (PTV) and to be minimally irradiated
in the surrounding Organ at risk (OAR). Dose analysis of PTV and OAR was performed through dose volume his-
togram (DVH).

Results : The Full field VMAT treatment plan and the X-Jaw split VMAT treatment plan of 10 patients were ex-
pressed as average values and compared. The difference between the two treatment plans was not large, with a
Conformity index (Cl) of 1.05+0.04, 1.04+0.03, and a Homogeneity index (HI) of 1.07+0.008, 1.07+0.009. For OAR, V5
in the left lung is 56.1+£6.50%, 50.4+6.30%, and V20 is 20.0+4.15%, 13.52+3.61%. Compared to Full field VMAT, V5
decreased by 10.0% V20 by 32.6% in X-Jaw split VMAT. The V30 of the heart is 3.68+1.85%, 2.23+1.52%, and the
Mean dose is 8.93+1.65 Gy, 7.67+1.52 Gy. In the X-Jaw split VMAT, V30 decreased by 39.3% and the Mean dose de-
creased by 14.1%. The left lung and heart, which are normal tissues, were found to have a statistical significance
of that p-value is less than 0.05.

Conclusion : In the case of left breast cancer treatment, which includes Supraclavicular lymph nodes with a
large PTV volume and a length of X Jaw of 15 cm or more, the X-Jaw split VMAT shows improved dose distribu-
tion, which can reduce radiation dose of OAR such as lungs and heart, while maintaining similar PTV coverage
with HI and Cl equivalent to Full field VMAT. It is thought to be effective in reducing radiation complications.

» Key words: Breast radiation therapy, Treatment plan, VMAT, X Jaw split
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