2 ®: UNmOZ Bl0| ARSI XIZE0 DR X2 R Al Mata ol HAHE CieiEaluo]

[ iy g

E{(Multi leaf collimator, MLC)2| SENZ} X|Z2AHIZl0]| O|X|= skS %i7tsH 20X} Stk

-

Hab 2 Hhe o HR00) A A HIQF HURA|EEIAMMK| Z2(Stereotactic body radiation therapy, SBRT)

Edie SEX}O} MEIMO @t =dEok Madtot oHtoko| R MR 5| MX|Z(Volumetric modulated arc
therapy, VMAT)E A[glist SIXISS 22 10X = 708 MESIHLCE Truebeam STx(Varian Medical

system, Palo Alto, CA)2] high definition MLC(HD MLC)2} Vitalbeam(Varian Medical system, Palo Alto,
CA)| ZHAF=l millenium MLC(M MLO)ZE AF235I41, X|2AH=lE Edipse(Version 13.7, Varian Palo Alto
USA, CA)E 0|85t0{ St 7102 SIXtOtct 22} 2714 S25IRACt MLC| SElof M2 X2AElS E
7k517| I PTV coverage, conformity |ndex(CI) homogeneity index(H)S H|mst¥{n, HAXZIL 2t 2
EZ UMM ABote HI X|HE BAGIRNCH, HAEZM N MEF HAS H|wst| 2l6t0] Vous

HUISICE F7IMe = 2t HeldEz X2 HXO| 20| & HIHS ZAGHICL,

EEl

Z 3} : PTV coverage= HD MLCE XE5H H|Q SBRTO|IM ZtM2F0] 0.52 %, ZFQ SBRTOIA Tt
Maknt [chAERo] 2t24 0,68 %, 113 %2 M MLCO| HIsH ZABIICE CI9F Hi= X9t SBRT X2 Ao
M HD MLC7} 1.144, 10792 M MLC2| 1.160, 1.092 ECt 2 $X|2 LIERACHP(0.05). ZEZE7|o] M2k
H7l= T2 SBRT X[ZAZ0IA X|22H= 2 HQ| HRME0| HD MLCOIA 1.48 %= FOFRICE. MEMR
VMAT2 HD MLCE & ot X2 A=A 29| Vaout WA MEF0] 0.53 %, 1.42 %, 2R Vos2t Tt Maf
0] 0.97 %, 0.69 %= ZASIACHP(0.05). L VMATE 252 HD MLCE A3t X|Z2AIZ0l|A] AlALQ]
HRMZ0] 0.83 %= =0IXLCL CIE X2EY HWIIKIES2 F MLCE &M&st X[2AE Afo[off 2 XIo|E
HOIX| 22UCHp»0.05).

Z 2 2 947 1} SBRTLF MM VMATT} 20| X|2 HEX{0| Z00(7} B0 F7|7} &S 2L HD MLCE

24|
A3t 20| PTV coverage & AAMXRXI HS 1 HOjlM CiA 0|F0| Y= A2 LIENGOLE 11 Q| A
EH’“OE i, 2 o, SRR Mol Qulol YMATOIM= MLCO| HElZt XIZAIEl0l O|X s Fak2

3X| LQtCE

» SHAIR0] : High definition MLC, Millenium MLC, HYEHIHHAMX| R, 2XHE S| X2

M E therapy, IMRT)= th@Z2]Ho]El(multi leaf collima—

tor, MLC)9| &A1& 0|85}, 7]=9] AAFAUA=S
A7) A ZHAA 2] & (Intensity modulated radiation HAMAR] S o gk Ad=f 2325 vhso] ¥ 5= = A
2790tV ey IMRTE= ZF ZARoRo]| S713t seg—
RHOITIR}: B4 BCH Sl mentation® & 213} Monitor Units®] Uil X Z2A]
iz s S8 pol2 L ol 2715101 A % TAS] S0l ol LA}
E-mail: changnj@naver.com g -5o] HoAH, Fx}e] BEHEHS e o= Q= ol
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o] Ut}@ L-AHZ 5|12 %] & (Volumertic modulated arc
therapy, VMAT)= 4] A s @7] flsto] HE
2] 9] DA} FA, 31 &, MLC o5 9 &%, A&
= THsHA HStA7 I AT S ALSE] IMRTO] HSH
BEAR] AR R ARFE A U= A= 7ot d
VMATA 2 28He A=Es 47 §15ko] MLCO| &
AQlo 2 ARG g HEAZIH, o]t MEe A
SAE Al A== fluenced] sl THE01x]A Hrt, o]
fluence®] A3} &= &= MLC 20 oJs)] A=,
A5 A L] Aol P& rA7] wzel MLCE A=A
9 AR 5ol QlojA] mll-f- Fa37t @ o)k

AAAA AL X F (Stereotactic body radiation
therapy, SBRT)= €|2H4 dAl&A" 2719 9F 24t
Al =2 FF AoleS 71T = iz 2L AR 4 #eE A
FW¥(hypofractionated radiotherapy) 2.2 |3}t
0k WAL O] Bo] 48T SBRTE 1op0

2

AT EA717E Adstel Qi AR EA

=
A~
T

e wo o

BN

—

230 o omr

star QIrk© olo] AN A AwFEar FAdol ¥
& PR MLCO] F-840] F24=a 9lom, o]2gt o]
2 7|29 HshE gy MLC(Millenium MLC, M
MLC, Varian Medical system, Palo Alto, CA)Xt} &
al5-0] FAHE 1AM E MLC(High definition MLC, HD
MLC, Varian Medical system, Palo Alto, CA)7} 7H&
o] A o7& Ag71<7](Linear accelerator, LINAC)
o] A-g=ct” HD MLC= 4 243 774 4 99 &
=% E(leaf end)®] HeFoll HZtE Fro] T (leaf
transmission)?} § 7t A4 (interleaf leakage), WF
S%(leaf end penumbra)®] =717} M MLCO] ®]3}| 7}
A= AL, leaf] % 3t gFobA X2 AF A] fluence
£ O Al el 5= qlo] AFAR] olF]o] Qs
0 MLC7} A g Age] njR]= gaFol] et A= =2
SBRTOJ|A] Al8jE]o] X313 HD MLC”} planning target
volume(PTV)9] coverage?} conformity index(CI),
homogeneity index(HI) @ A% 7] H 304 o]Ho]
ATt gl HQIrht2 AHEAR] VMAT AtollA= 2
WA =28 S0 et AFS7gelwt =3t Ho
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0] AA| A4 A-LE = X EAZ A% HD MLC7}
7)%9] SBRT ZAu}e} 7+ 281 Ql=X|of gjgt oI+

o
N
K
o

< o

<
=
>_]
2
>
.
@)
=
=
(@
o
=

i 3

B} e

1.
BN RIS IAE F

Ao 7 Wol Hgx]
L A gRoE 770 2o 7 AHsIqn) 23} wi b
QF SBRTE W2 $Ejel A AlQt, dg), Fa5et, Aoyt
o, FTEe VMATS AJdst SAES 9= 1084

& 7078 A7gsair

Table 1. Average length and volume of targets

Treatment sites Length (cm) Volume (cm3)
3.8~7.4 9.6~75.5
Lung
Avg 4.7 Avg 37.2
SBRT
2.6~7.6 13.3~417.7
Spine
Avg 4.9 Avg 130.8
51~75 75.5~143
Prostate
Avg 6.2 Avg 95.7
5.7~16.8 69.7~3066
Lung
Avg 10.6 Avg 198.0
14,1~192 258.3~695.1
VMAT H&N
Avg 16,5 Avg 456.2
12.6~15.3 681.9~999.8
W. Pelvis
Avg 14.1 Avg 828.0
15~18 446.2~1096
Breast
Avg 16.3 Avg 771.8

SBRT: stereotactic body radiation therapy, VMAT: volumertic
modulated arc therapy, H & N: head and neck, W: whole, Avg: av—
erage.,



AAkslE=29 JA)(brilliance big bore 16-slice,

Philips, Netherlands)2 g} A 2GAE FU5 &
O

4ct, Radiation Therapy Oncology Group 7}o]=2}e1
2 £ Gross Tumor Volume} Clinical Target
Volume(CTV) ¥+ Internal Target Volume(ITV)& 4
skt CTV Ei= ITVol 24k 2491} set up 224
= 183l margine 50 PTVE WHEaL X2 340 ¢
o8 719 AR B7HE fIske] 2 ARRSEE Or-
gan at risks(OARs)2] &2 15t} SBRT} VMATE]
A =H2E PTVE] Zo] 4 A|Ao] 3gt 5= Table 1¢]]
“gel]o] ek

2. X|2AI2

2 8AE A A8L Eclipse(Version 13,7, Varian
Palo Alto USA, CA)E AME-31%aL, MLCO] Fejo] u}
2 FFE gokr] §ls) HD MLCE A2t True-
Beam STx(Varian Medical system, Palo Alto, CA)
2} M MLCE 23t VitalBeam(Varian Medical sys—
tem, Palo Alto, CA)& AFR3}9o, = MLCO A
Algt ALet E2l4 5492 Table 2, Fig, 16 Ae]=
o] QIth719) H 2k} |9t SBRTE] A2 AE-E SalA]
6 MV-FFF(Flattening filter free, FFF)O|UYA] HA}A
= A&, AU Aok, FAR Al &
HhoF VMATO= 6 MV T2 10 MV AL AH8-619
o} MLCO| ¢ 7t F=aAd=ko] S55= 992 Has)s}
7] 9180 collimator®] ZV=E 30°, 330°% 51910, A=
FA0] mokut 7], XS 1#sle] 2 partial arc £=
1 full arc, 2 full arc®] VMAT 713 AM8-519ich Ak
A A 22 3Hdose vioume optimization) ¥7-2 photon

optimizer(version 13.7)& ©|-§5}o] PTVe] #+AsHA A

6.7 cm

92.5%W

Fig. 1.

HRAdZFo] BLaEs)

|

SHdose volume constraint)a} -¢-A1@(priority)2 474
|

o AlgEIaL, ZF FAPER e A7 5L gl

=

12

[o

(]

rr

A sl FRARA e &
°
=

564

24 A7l 1%

o % ARAZ] FAsPA A8t A AL 91
FE|EE ARF0] =24 54 et Anisotopic
Analytical Algorithm(vesion 13.7) &= Acuros Ex—

ternal Beam(version 13.7)< 4835}t

3.5 X E

A5 AL H7t= PTVY gy} g A=
Sto] coverage, PTV A4} AR} 95 %7} Al
= AL B9 ClVos w/ Verv)€F PTVE] 95 % A& o] ZA}
w= At 5 %2 Aol AR ARke] BI”1 HI(Ds o/
Dos )& H|wa}9ct,

OARs B7}= 9J8l14] #H|9F SBRT= A= 2 7o) 3
AR} 20 Gy7h AR = 84(Va) S Hlalshlal, &

Table 2. Construction and physical difference between
millennium MLC and high definition MLC

Millenium MLC HD MLC
5 mm inner 2.5 mm inner
(20 cm) (8 cm)
Leaf width
10 mm outer 5 mm outer
(20 cm) (14 cm)
Leaf thickness 6.7 cm 6.9 cm
Composition 925 % W 95 % W
Radius of curvature 8cm 16 cm
Averag.e l.eaf (25% (2.0%
transmission
Maximum interleaf
0, 0,
leakage {(3.0% (25%
Leaf end Dpenumbra at (45mm <35mm

HD: high definition, MLC: multileaf collimator, W: tungsten,

6.9 cm

[llustration comparing the construction difference of Millenium MLC and HD MLC
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9} SBRT:= Cord®] ZthA1Ea} A210] 1 %40] ZAPE]=
AZFE D1 )= HlastRlet, AARS W80 Pt A}
H530] 30 Gy7F 2AMEE 8% z
Aol 25 Gy7t A= &
VMAT A7 20 Gy7} 24
BT 20 Gy7F A= -88(Vao), A 2] BatAle
2 B WSIETE FARSS FZ& Parotid Q] Hat AT A
219 50 %O A== ATH(Dsow), Cord AZS] 1 %] =
AR AEED, o)S Blwslct Aaykeke. Hiagol gyt
At W=g0] 30 Gy7h A= 82(Vao), 21782 B+t
Atk 273l 25 Gy7F 24K = 84 (Vas) & Hlasith
uol-%k% MXI-A .uﬂ-_n!— Ojl,]» /d;d—oﬂ 20 Gy7} }_A].Qh
2GR & 9] Ptk %hlr 20 Gy7} ZAE
BA(Vao)& Blslth A A Gl Hlawshy] flsh
AHATES] 30 %7 AR AAR] Vaowr 0853t
dlo]E]9] HARAS- Statistical package for the social
sciences(Version 20.0, SPSS Inc, Chicago, IL)}-& A&3
At t-8 23 (Wilcoxon signed rank test)2 AF8-3}
o] HD MLC2} M MLC 22 71| }o|2 A5, &
AR Fol4E2 0,052 AAeHc

F

¢

rlr oo o
Y
?

4 il

1. PTV coverage®?} MZFX|&

PTV coverage®| 8715 95t HutAleka} 2|ojAlsF v
3L gE2 Table 30 Y2} Qlet, BtAld-2 #H9F SBRTOA]
B4+ M MLC 5366.39+570.71 cGy, HD MLC 5337.70+
573.60 cGyo|glomn 39} SBRT= M MLC 2234 .42
1£576.04 cGy, HD MLC 2219.57£579.61 cGyS.Z M
MLC®] HtAdwFo] A Uelstt], Azuel VMATOA]
= M MLC 4567.53+112.39 cGy, HD MLC= 4570.14+
112,49 cGy= M MLC9] Hw-AgFo] HD MLCEL; @A
HERETH(p0.05). FthAls2 259 SBRTOIA] Bt M
MLC 2425.48+613.23 cGy, HD MLC:= 2398 46+628.87
cGyol3lom, FAXeF VMATO|A= M MLC 7217.60+
25761 cGy, HD MLC 718241428539 cGy= M MLC¥]
Z|th o] HD MLCHT} =7 Utk (p0.05).

AFFR| 3 CI9; HI W)L £ Table 40 W&} St} Cl=

220} SBRTOA] M MLC 1.160+0.06, HD MLC 1,144+
0.05= HD MLC] CI7} 19]] 77} =215 HErlet, &
ZHF VMATOAE= M MLC 1.034+0.01, HD MLC:=
1.038+0.012 M MLC] gto] HD MLCYT} 1] 7[7H&-

Table 3. Maximum and mean dose in the target for seven sets of treatment sites

Millenium MLC (cGy) HD MLC (cGy) p—value”
Max 5824.79+682.72 5770.71+£719.48 0.074
Lung SBRT
Mean 5366,39+570.71 5337.70£573.60 0.005
Max 2425.48+613.23 2398.46+628.87 0.005
Spine SBRT
Mean 2234.42+576.04 2219.57£579.61 0.005
Max 7682.94%81 .44 7639.15£54.96 0.093
Prostate
Mean 7111,02+£22 .98 7100.80£15.33 0.093
L Max 6282.32+1138.60 6276.36+1152.05 0.959
un
¢ Mean 5335.001969.69 5327.7141968.68 0241
H &N Max 7217.60£257.61 7182.414+285.39 0.022
Mean 6810.57£258.75 6804,35£265.27 0.114
Max 4873.324+120.54 4864,12+118.28 0.086
W. Pelvis

Mean 4567.53+112.39 4570.14+112.49 0.047
Max 4687.69£76.27 4693.97£79.01 0.203

Breast
Mean 4313.35£75.48 4312.24+75.09 0.515

! Statistical significance test was done by using the Wilcoxon signed rank test.
HD: high definition, SBRT: stereotactic body radiation therapy, Max: maximum, H & N: head and neck, W: whole, MLC: multileaf collimator.
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Table 4, Conformity indices and homogeneity indices of the Millennium MLC plans and high definition MLC plans

Millenium HD p-value”
CI 1.25540.34 1.23040.34 0.866
Lung SBRT
HI 1.075+0.03 1.0690.03 0.008
CI 1.16040.06 1.14440.05 0.008
Spine SBRT
HI 1.092+0.02 1.079+0.01 0.005
CI 1.038+0.02 1.041+0.01 0.374
Prostate
HI 1.080£0.01 1.074+0.01 0.008
CI 1.687+0.81 1.6944+0.79 0.54
Lung
HI 1.060%0.02 1.057£0.02 0.024
CI 1.41510.27 1.411+0.27 0.332
Head and Neck
HI 1.060+0.02 1.054%0.01 0.021
CI 1.034+0.01 1.038+0.01 0.015
Whole Pelvis
HI 1.070+0.00 1.065%0.00 0.008
CI 0.956+0.02 0.957+0.02 0.798
Breast
HI 1.122+0.01 1.123+0.01 0.512

! Statistical significance test was done by using the Wilcoxon signed rank test,
HD: high definition, SBRT: stereotactic body radiation therapy, CI: conformity index, HI: homogeneity index.

A5 HAHp0.05). HI= #¢} SBRTOIA HD MLC (p<0.05).

1.069+0.03, 239} SBRT|A] HD MLC 1.079+0.01, A

249k VMATOA] HD MLC 1,074+0.01, #9F VMATO]| 3. X ME AA

Al HD MLC 1.05740,02, F7359F VMAT|A HD MLC Vo H SBRTOIA M MLC 2.24040.87 %, HD

1.05440.01019aL, AZHVMATS HD MLC 1.065 MLC 2.18140.85 %, A9} SBRT:= M MLC 5.111+3.60
+0.002 HD MLCOA] HIZre] $£=XAF okt /ATt %, HD MLC 4.971+3.56 %2 & HD MLCO|A] A Vet

(p<0.05). S Hp<0.05)(Table 6),

2. 288 &7

7} 7R Qo) w2 A4 A719] H7}= Table 590 Ut A=
oF St} A& Age] w2 H|w Ay} H|QF SBRTOA] &
Hhe 2% 3] 0] WA e VypS M MLCOA] 587.54+306.49 B Ao A= SBRT Y VMAT X &AEA th=e]
cGy, 9.53+4.86 %°]%aL, HD MLCOA] 578.97+133.81 Ho|E]2] FE7} 2| F Aol u]x]= G- dof Bt}
cGy, 9.39+4.82 %= HD MLC7} WA Yelth Ag84 ¢} SBRTQ} 23t SBRT A2 A A PTV HatAl

A VMATOA= 35g AR Vao, 278 SBatAleg Vos7t <= 2 HD MLCE 283191 -9 AdAdsdat o 2593t
A HD MLCOA] 1733.58+663.06 Gy, 24.20+13,18 7S e o, A39F SBRTOIA AL 113 %=
%, 2657.60+284.92 cGy, 4748+7.32 %= HD MLC”} H H4asto] HD MLCE 483+ 2|2 4|8o] PTV coverage
A Uebdth SHeF VMATOA S A% BAle (& HollA o]do] Q= Ao & Yehith Cliz 259 SBRT

k= 2 o] V0] 42 M MLCOA] 486.45+64.38 cGy, 22 A B A HD MLCE] ZFe]l M MLC ZrHEt) 19 7}
17.83+4.74 %0]9)21 HD MLCOIA:= 490.52464.26 cGy, 719 =25 YEPATHI 144 vs 1.160), HIQ] 4F 2=
18.15+4.80 %= M MLC”7} HD MLCHT} 3| Uit SBRTOA HD MLCE ©]-83F 2 A Zof| A o]HS B
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Table 5. Evaluation of organ at risks for each treatment sites

Millenium HD p—value’
Lung Ipsilateral lung V2o (%) 9.53+4.86 9.39+4.82 0.017
SBRT Ipsilateral lung mean (cGy) 587.54+306.49 578.97+£133 81 0.005
Spine Cord Max (cGy) 1788.46+713.98 1764.46+725.85 0.083
SBRT Cord D1 ¢ (cGy) 1681.31£687.79 1672.16£699.37 0.173
Prostate Bladder V3 (%) 24.73£13.42 242041318 0.014
Bladder mean (cGy) 1758.25£668.57 1733.58+663.06 0.005
VMAT Rectum Vas (%) 48.45+7.12 47 .48+7.32 0.017
Rectum mean (cGy) 2676.01%£274.29 2657.60+284.92 0.022
Lung Heart Vs (%) 10.6316.24 10.51+6.37 0.285
Both lung V2o (%) 14,68+7.31 14.82+7.50 0.241
VMAT Both lung mean (cGy) 873.41%£321.66 869.12+320.05 0.074
Esophagus mean (cGy) 1037.45+555.45 1033.45+556.29 0.575
H&N Cord D1 (%) 3324.47+246.21 3321.52+244.65 0.799
VMAT Both Parotid mean (cGy) 2325.64+493 .02 2315.82+488.54 0.059
Both Parotid Dso« (cGy) 1745.7+608.54 17344606 0.074
W, Pelvis Bladder V3 (%) 81.648+15.00 81.,445+0,203 0.24
Bladder mean (cGy) 4014,21+272 46 4016.43+274.70 0.959
VMAT Rectum Vas (%) 59.979£10.774 60.402+10.262 0.074
Rectum mean (cGy) 2935.60+282.619 2940.34+278.314 0.386
Breast Heart Va (%) 1.46%0.98 1.52+0.98 0.152
Heart mean (cGy) 486.45+64.38 490.52+64.26 0.028
VMAT Ipsilateral lung V2o (%) 17.83+4.74 18.15+4.80 0.019
Hllngla;iri l(‘fégy : 1085.16:+188 86 1088.17£186.56 0.169

U Statistical significance test was done by using the Wilcoxon signed rank test.

HD: high definition, SBRT: stereotactic body radiation therapy, VMAT: volumertic modulated arc therapy, H & N: head and neck, W:

whole, Max: maximum,

Table 6. Comparison of Low dose Spillage (Vz0%)

Millenium MLC (%) HD MLC (%) p—value”

Lung 2.240+0.87 2.181£0.85 0.022

SBRIE Spine 5.111+3,60 49714356 0.005
Prostate 3.781+1.29 3.744+1 28 0.155

Lung 8.576+2.72 8.49242.59 0.726

VMAT H&N 20.629+6.17 20.587+6.22 0.683
W. Pelvis 26.66%3.75 26.856%3.62 0.103

Breast 11.022+1.31 10.945%1.38 0.092

Y Statistical significance test was done by using the Wilcoxon signed rank test,

V300: volume receiving 30 % of prescription dose, HD: high definition, SBRT: stereotactic body radiation therapy, VMAT: volumetric modu—

lated arc therapy, H & N: head and neck, W: whole, MLC: multileaf collimator.
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tH1.079 vs 1.092). A% 3719 Ag87H= 7 SBRT A
EAEoA A 8HH= & H9] Vit FatAlEFe] HD MLC
oA 0.14 %, 1.48 % oS Hirh A4S VMAT A
SAEL Wg9] Vit FAo] 0.53 %, 1.42 %7t 2
2531, AR Vys&F BAlEFo] 097 %, 0.69 %E A
£ Holm HD MLCE A-&3F A=A go] o]Fo] Sli= A
© &2 Yehgth(p0.05). ©l8g HD MLCO] AgFAQl o]
e ARAY & AF-AA A3} A| 4-85= MLC
9] o] gk WA, HD MLCY] &457F 71&9 M
MLCe] HJal 1/2 gFobAHHA] 28} 122 olle2 2HA] =L
t] AlEsheo] AN O] s HRAIA 2AL
1O 2 FA I} HAIRZA S A|USHA|
THEol W 4= Q7] wjiZolth 10 7]2 ] A5 2
o] MLC7} |9} 239t SBRTO} o] X5 # 2] 57
7h AAY, Bl EatAlekal A=Al 2R e i
2ol A PTV coverage X HAFZA] do] 2
TRl shieh 02 2 Aol A] #|Qtar 2 5=¢) SBRT, AHAl
oF VMAT A8 HA 9] B Zol= 217+ 47,
2 A rqw o2 37]

fluence+=

AL AA2 3719, 130.84, 9575 cm’ L.
7} Zro} HD MLC %
2 o]Fo] Q)= 2.5 mm % MLCO| YJ3F-E AHja o= vF
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SR BIQITE 9 o] Adk HD MLC7F 759l Al
PTVO HofAdeS o ARl 2& Al9Jskat CI U HI
% A% 47 B3 g HolA = MLC JE 1holl 2 Z}o]
S Kol grotrh F Yt A VMATE] -5 mpzt
7IA & HD MLCS} M MLCE 283t A 8418 71 PTV
2 A77100 gk Age] AolE SId 4= qlloH,
e VMAT A5 A goA= 4780 gatAils= M MLC
E A8 4% 0.83 = FF AT AL AL)s)
= Apol7) glsiet, o]efet Avk= 94 HD MLCE A&
Al oS HYH RelE= g Am#A9] dort 4
o231 A Fe] AF 7] W] collimator7} Eot Ao
S X7 918l X, Y £AFCERS] =717F AA HD
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Comparison and Evaluation of radiotherapy plans by
multi leaf collimator types of Linear accelerator

Department of Radiation Oncology, Seoul National University Bundang Hospital

Lim Ji Hye, Chang Nam Joon, Seok Jin Yong, Jung Yun Ju,
Won Hui Su, Jung Hae Youn, Choi Byeong Don

Purpose : An aim of this study was to compare the effect of multi leaf collimator(MLC) types for high dimension
radiotherapy in treatment sites used clinically.

Material and Method : 70 patients with lung cancer, spine cancer, prostate cancer, whole pelvis, head and
neck, breast cancer were included in this study. High definition(HD) MLC of TrueBeam STx (Varian Medical sys-
tem, Palo Alto, CA) and millenium(M) MLC of VitalBeam (Varian Medical system, Palo Alto, CA) were used. Ra-
diotherapy plans were performed for each patient under same treatment goals with Eclipse (Version 13.7, Varian
Palo Alto USA, CAJ. To compare the indicators of the radiotherapy plans, planning target volume(PTV) coverage,
conformity index(Cl), homogeneity index(Hl), and clinical indicators for each treatment sites in normal tissues
were evaluated. To evaluate low dose distribution, Vaq values were compared according to MLC types. Addition-
ally, length and volume of targets for each treatment sites were investigated.

Result : In stereotatictic body radiotherapy(SBRT) plan for lung, the average value of PTV coverage was reduced
by 0.52 % with HD MLC. With SBRT plan using HD MLC for spine, the average value of PTV coverage decreased
by 0.63 % and maximum dose decreased by 1.13 %. In the test of Cl and HI, the values in SBRT plan with HD
MLC for spine were 1.144, 1.079 and the values using M MLC were 1.160, 1.092 in SBRT plan for lung, The dose
evaluation of critical organ was reduced by 1.48 % in the ipsilateral lung mean dose with HD MLC. In prostate
cancer volumetric modulated arc therapy(VMAT) with HD MLC, the mean dose and the Vs of bladder and the
mean dose and the V25 of rectum were reduced by 0.53 %, 1.42 %, 0.97 %, and 0.69 %, respectively (p<0.05). The
average value of heart mean dose was reduced by 0.83 % in breast cancer VMAT with M MLC. Other assess-
ment indices for treatment sites showed no significant difference between treatment plans with two types of
MLC.

Conclusion : Using HD MLC had a positive impact on the PTV coverage and normal tissue sparing in usually
short or small targets such as lung and spine SBRT and prostate VMAT. But, there was no significant difference
in targets with long and large such as lung, head and neck, and whole pelvis for VMAT.

»Keyword : High definition MLC, Millenium MLC, Stereotatic body radiation therapy, Volumetric modulated arc
radiotherapy
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