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ABSTRACT

In this study, we investigated the impacts of multileaf collimator (MLC)
width difference in 3D conformal radiotherapy (3DCRT) and intensity
modulated radiotherapy (IMRT) and volumetric intensity modulated arc
therapy (VMAT, RapidArc) plan of stereotactic radiosurgery (SRS) for spinal
lesions. 19 spinal lesions were retrospectively planned with 3mm MLC and
5mm MLC by both 3DCRT and IMRT. Planning target volume dose coverage,
surrounding normal tissue dose sparing, and treatment efficiency were
measured and compared each treatment plan. At the last we compared
RapidArc plan with other treatment plans which the best plan of them. 3mm
MLC system showed advantage in dose coverage of the planning target
volume and surrounding normal tissue dose sparing as compared with 5mm
MLC system, but there was no statistically significance. IMRT showed
advantage in dose coverage of the planning target volume (Target volume
coverage 88.68+0.61% vs 84.55+0.88%, p<0.05; Conformity index 1.24+0.05 vs
145+0.14, p<0.05) and surrounding normal tissue dose sparing (Dose
gradient index 6.98+0.21 vs 7.39+0.25 p>0.05 CV90 0.02+0.01 cm’ vs
0.51+0.12 cm’, p<0.05 CV50 1.00+0.20 cm® vs 161+0.16 cm’, p>0.05) as
compared with 3DCRT system, in addition to that, there was statistically
significance in parts. RapidArc plan efficiency was more effective than 5mm
IMRT system, and was similar to 3mm IMRT system. There was a little
difference in dose coverage of the planning target volume by MLC leaf width
difference, but to warrant the clinical significant of these results further

investigation is needed.

Key word: multileaf collimator (MLC) leaf width, stereotactic radiosurgery

(SRS), 3D conformal radiotherapy (3DCRT), intensity modulated
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radiotherapy (IMRT), conformity index, RapidArc, Volumetric
intensity modulated arc therapy (VMAT)
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B (Multileaf collimator, MLC) AFESHO] M7 HZBIALMX|ZE  (Intensity
modulated radiotherapy, IMRT)7|HOo 2 HMQAHAIMp=S A|YSE 40| &
MMl Aoz H (Fang-Fangs, 2002; Mohameds, 2011)k|0| Xj= B2
7|20M O] 7|gtez FRMYAMrES AlAStD ACL 71 =20 SET
HEMZ|HZZ| T EAE (Volumetric intensity modulated arc therapy, VMAT)2
= =

oj=ota (RapidArc®, Varian Medical Systems, Palo Alto, CA)QIH X|2Z 17t

=
I=Ne] WP
E_—

o a I:Il-

—

XA L2 7|

i
o
ot

It A|A”ICE O|F CHEXEQI Z40| 2f
J1E 22 Z{oz e ZSoAM EDnED QUCH (TimothyS, 2001; Stanleys,
2001; Q-Jackies, 2009; Cedric X Yu, 1995; Fang-Fangs, 2002; Suag, 2010;
Karl Otto, 2008).

OHHE, HWAMMX[ZA| HAMIEAIHO| RS HESHA THE0{F& CHEE2|0 0]
He ZAMIES XHSte 24242| leafe| HOE ARHE AS2E25t= A|AHS
2 158932t =AtH 37|, 2t gAH leaf HH] S0 JAO0IM X[EHQ LS
Ho{gCt 2000 Thomas BortfeldS0| 6 Mega Voltage A MO O|2Xo =R

A|HSIE leaf L{H| 2HE 0|3 QUHIHIAIMK|ZO| =2 M0|= BEXY CIYZ7|

=

=
O[f Z} leaf LHH|E= 5~10 mm HZ, H2HY S IR ot LAHd+=0
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= Z2|H0|E2e| Zt leaf HH|= 1~4 mm HIZE (James
, 2009; MohamedS&, 2011) QI™HE| ALt CIHEESC|MO|E{Q 22t leaf L4H|7} &F
5 O3 O Mt 2o HAMZAIHS s £ 7| W20 XHHQ
Teof ZTO| O|FO{M oM, o|of wat CtEFZ2|HO|E leaf LHH| Fekof CH
ANS0| HHEACEL 7|0 L2 EFEY 10 mm HH|o| CHEE
2y CHE=2/HolHE Hluet B2 ¢4 (Youlings, 2010
Shichao%, 2011; Lus, 2005; KuboE, 1999; PavelS, 2005)0|A1 5 mmELCH &2
oy CEEeMolEHe Zvt SUCHE EnS0| Ak AL 10 mm HH
e 5 mm UH|e| CtHZ2|MO[EZt0= XtO|7F Qith= Bk UA/UCH (ay
Burmeisters, 2004). %29 HEEHO| 7|&0| &1 JUEe 5 mm LHH|o| CtEEZ|
HO|HQt a4y CrEE2|MOIHE Hlwoh Ants ok B0| HAE|of QUCt O]
= 3XAUM =AM X|E (3D conformal radiotherapy, 3DCRT)7| & 0|83t
LA drEAl Zad CEES2|H0lEe Z1t  (Jian-Yues, 2005;
Jacquelines, 2003; Jamess, 2009; Q-Jackies, 2009)7ft HEEHMOoZ E2ACE
Lbgect

Olgx HEZ=LHOIH= HH7} O AE+5 ¥z S22 XzA=s o
= 7 A= ASZ LiEfLD ATk 324 3 mm LHH[Q] CHEE2|H0[E A|AH
= 5 mm HH|o] CtHZ2|M Ol AlA-a 2] X[27|go| KHefo| EX{etrt. 3
mm LHH|Q| CHHE2|HO|H AARE2 MAZIET|0 SERASHE LA 0[0{AM Z4

o 1
of Xz7|¥el ejmEotas +d0| 7SOty AUz ¥y

1o

10 UeE =2y CESLMOIH 7|20 #&ots 3 mm LHH[Q| CEZZ|HO[H
£ AEdts Ol X7 AR K=Y & 7t 2 A2= E/tgd
A HILEota Xz7|8S Z7|oi0F St 20|22, HX 5 mm LH[Q| C}
=20 E 0[&3te mEota X=7|ES 3 mm LS| ¥ =2|0| Ol
£ 0[80te SAHYMEHLGAUKZ Z2 M7|H=LAMdX|Zet BlW5I0] A
nds 43 2ok UAS AR ARECL oo mEtM, = AFoMeE HF
O oieh ML AdsES Ald=ol A0M 5 mm HH|[QF 3 mm LHH[2|
CEZCIMHOIE AAES 3AEYMEGUAEK 27| H M7 | HES AKX R Y]
Moz LHFOM HRENste XHoje] RFE =I5k, #7t2 5 mm L{H| Cf

@ jeju



SZ2|MHO|E A[AES 0[8¢ 2fu/=ot3aet HWE SOt 2fm=ot3e =&

=
g2 E7otAL otet

Collection @ jeju



1. Target Data

2 g7s 20114 4E2H 9K MFotHE AN AlHE 19 Aol X
HMo|Heof Cholf A|HEl FHLAMLEE0| XEAEE 2MGIACE X 2227t
Ct2H XY Mol Fatx|n, FH 7| o st do| FetX|A 2N &
dgt = Ae 24 4ol RREE F0/7] /8 2 d+e= HETo|gHolete
UHHO| ZoHsto] A[MSIRACE 1920 MFHO|HH S AW ZYEE ERSIH,
7He e, AEQ 13, REY 74, H=e 33, He 22 o[t eHXtel HE2 50
MEE 74M7IR], BZ AL 60.74+2.104 0|9D, EMZQUO MM 107
cm’EE 3285 cm’Z TR 748+174 cm’® O|on, EXMEIYO| ACfjZol=

157 cmBE 7.07 cmZ "©WHF 3.02+0.28 cm O| ULt (Table 1).

2. CtE=2|m ol &

3 mm 2 5 mm CtHEZ|MHO[E leaf HH| Of WME FehS HWSH7| 2/l
BrainLABAtS| 3 mm CtEE=Z|HO|E{Q} VarianAte] 5 mm CHEEZ|HO|EHE At
SSFALE (Figure 1). BrainLAB m3 =AY CIEEZ|HO|HE HAYHYAMKZE
Qe METIE7|0f BEAY 4 = RSS2 AKE A7 98 x 9.8 cm?0)
0, leaf2 ZTMEE 3 mm L{H| 14 pairs, 45 mm L{H| 6 pairs, 5.5 mm L{H| 6
pairs 2 {0 QUCE Varian CLINAC iX0| 7|2 BE&Eoz MX|L0 /Us
120-leaf CtEEZ|HO|H = leaf 182 FHMEEH 5 mm L{H| 40 pairs, 11 HtZ
OE2= 10 mm HHE FTMEO QACH

@ jeju



NeA=E B¢ A K AT AL 2ites 25 52ct KMHME M
2 X|0|2 X

t SHRALCE 2 2tz X 2A =& CT, MRI
3 mm FHZ LACL O] AHE2 AFHAZAZE HAFHON
J8s UEE image fusion T|RACtH O] = MRI HEE

o2 ENZYRUS 12N HHD, FHYYEZNE ORI wHo
| 5 mm 9 3 mm CFEZ2|00|E{ 2 H| @3}
9IB10] 2zt XYUUNTHYAMKE AL M7|HEUAMKE ALS oS
OlM HlmEA SI9CH 3KAYHEHUAMKI O M7|HESAMAZE ZHS
Zohtez RFARSHA TE7| fISHM, BF SEoHA 9ge (0%, 40k, 80L&, 120
£, 160%E, 200%, 240%, 280%, 320E)0|A] EIAFMO| AR E 2 S}QICH HES
MOl 100%7F EXBAL 95% O|4ES AMEE X zA2S HEAD, ||
MZo| 110%7} YA YEZ 3190 0|2 93 3K UYMTGYLAMKBE B
SEHHO| 5 mm marging F0] HARIZALZL O|ROXEE X|2A=S MF
Ch. 3 mm CHEESE|HOIHE 0|8% X[ZA Eat 5 mm CHEZE|HOIHE 0|8%t
KNE2EAZE 25 ZYSIA Varian Elipse IMX version 8.9 (Varian Medical
Systems, Palo Alto, CA)2te SUS AFEHAZEQIHE AE3510 Dose Volume
Optimizer (DVO) version 89& A}23I0 optimization SIH O Anisotropic

12 AM238}0] volume doseES HASIA

Ch. =5I00F ol= AMtdE2 Yot Y=ot XzA=s US4, 0|F &4

SHQILCE

4. WIIX| &
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BIX|#S SOttt

1) gMMEFR2EZ =M (Target coverage criteria)
(1) Target volume coverage
1993 Radiation Treatment Oncology Group (RTOG) radiosurgery guideline

0| target coverageZ C}21} ZH0| |t

Minimum dose in target volume

Target coverage = —
Prescription dose

Target coverage®| O|AZ Ol Zr2 1.0 0|11, 0.9-1.0 O| protocol0f| MZAS|L,

0

0.8-0.9= minor deviation, <0.82 major deviation@Z HItsIACt DA =HX|Tt, 4t
AMdasadMe U0 #YFHM 559 d45t7] W20, FHESdxE
= O

E40 Mt BXO| ofF A2 BEF0M ME0| dT9 A X=zA=0| T

1o

mn

OfF % Qemz, MZJHYo| ofd HXJHYo 2 +30| RsICt

Ix=3
—

HO
rot

L‘o'
(V.Sankaranarayanang, 2003; Nicoletta J Lomaxg, 2003)0|A = O|2{st O|R 2
MM Argotn 9oB2, ool £ ARNME Ch2I Zo| HEHHEe)

Target volume coverage (TVCO)E AFE3SIQULY

Volume within the target receiving at least the prescription isodose
TVC = x 100%
Target volume

Target volume coverage®| O|AA QI Zr2 100%0|X|0F &2 Ao = Z|CHst

(2) Conformity index
Conformity indexe= HEXM MO CHoH dhAtMEF AX=E HEH6H0] AW st=
AL K| EA |2 HwA|, X 2A 2 HIA|, dHEEE HIHAO| AFEEICE 1993E
=]

Radiation Therapy Oncology Group (RTOG)

ro
>I
-l_O
]
0"_
>
|'>-
P
>
10
nA
it
HT
o[
=
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X2 A2 "7} X|ES protocol 90-05 & 93-050| A HA|SIRUCtH (Edwards, 2000;
Lindag, 2011; Edwards, 1996; Luiss, 2004). 07| RTOGE Conformity index
Z2A PITVE Cr21F 40| HN|QSHRLCH (EdwardE, 2000; DavidsE, 2004; Aneess,
2010).

Prescription isodose volume

PITV =
Target volume

PITV o 7}% O|AAMQl Zt2 12 0|l BEXENHI NMUSMIFN =0 LKoot

1

£ SE0|Ch PITV Zt0] 120 AESE, ENAHEC IZ8E HHo| Atk £
AALEICHE 20|04, PITV £f0| 1ECH Ao ™

FH

o2 0oz 3¢

b
A
=2
0%
P
F;

0l

HHAH £20 s&° YAEE 24X X otfh= AES 2|0[gHCy RTOG X[ H O
20, PITVZF 10F 2 AFO|O] QS [, 1 HAMAZ X|@AElo| MEYX|z

8% 05t 4o 2 &[0 QUL (Aneess, 2010). 0|% RTOGL| Conformity index,
5 PITV HE2 M2 O A HANM X2A 2ol YX| Z(conformity)
2 H|m3t7| Qs 7tE 20| AFE|= Conformity indexO|Q{Ct (EdwardS, 2000;

Davidg, 2004; Aneess, 2010). 0| RTOGS| Conformity index X|HE= =8 H
2|0 S K= Paddick(2000)0f 2|8} A|QtE|X NakamuraS(2001)0f o8l =g =

new conformity indexE TO| A5t RULCE

'PIV
- PTVpis PIV x TV
- PTVPIS - PTVPIS X PTVPIS
TV

'CI ; Conformity index
PV ; Prescription isodose volume
'PTVpss ; Planning target volume encompassed within the prescription
isodose surface
TV ; Target volume

Paddickdl Nakamurags ZtZt Conformity index7t HYH™EAIML+=0|A X|ZE

Aglo| Zge Hmste H, 7 MESICID 9l b YUk 0jof £ ATME

|0

| =
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Conformity index= Paddickdt Nakamura®| HO|E AtE3}ISILCt

2) THHMZITZHSEM (Normal tissue sparing criteria)
FHELZRE 20| Cfet FHOM M 25l HOfoF & Z40] AN F
OE ZFE ke YAMIEO| oLt 4% HEZ2E E0E=7
(@]
o

=
40| 2o IOl 242 Z4d

rir
18
>
X
It}
mjo
nz
=
N

(1) Dose gradient index

1993 RTOGZ} Hetolk M7HA| 7|&=0l= Y 2F0Mel dEdrct=s T8
ot At2to 2tk Ag0| QURALE 0|0 Paddicks(2006)2 &2 Conformity index
W2 20l Xz2A =S Hlust| ?I5t0] MYSHEHHO| o) MYSHE

505 Y= NHZA Q| HlE&S E+& Dose gradient index (G)E X|Q+SHRULE.

*

VSO

"PTVpis

V5o ; Volume receiving at least 50% dose of the prescription dose
'PTVpis ; Planning target volume encompassed within the prescription

isodose surface

HEEHg A 220 A0M 7t fldd80] g2 FHEI|= H012
2 M0 Cist YA == 2ko| X|EE CVI0 (Spinal cord volume receiving at
least 90% dose of the prescription dose), CV50 (Spinal cord volume receiving
at least 50% dose of the prescription dose)2 2 7d5}0| H|WEMSIALCH (Karl

Otto, 2008).
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3) XzA=e 7| AXzEd

=M (Treatment Efficiency)
NzA=e 714 288 &

HE2 J|AHEZHLAIMZ (Monitor Unit, MU)Z2 2
2t Wl @B}t
5. At £
A & AL0|e] EAA f9old HABE SPSS ver 18.0 (SPSS Inc, Chicago, IL,
USA)Z2 AtESIY SEHEE T 2 S EMEME ANAHGFoH, OfEHGS

meanzstandard error2 HEA|SISICF
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Table 1. Treatment site and tumor volume

Volume Maximum

Patient Sex  Age  Tumor origin Site ) size (cm)
F200 F 50 Breast T-spine 1.07 1.63
F200 F 50 Breast C-spine 2.02 1.57
100 M 57 Liver T-spine 2.22 1.84
100 M 57 Liver T-spine 2.84 2.09
2100 F 74 Breast L-spine 2.98 2.61
100 M 57 Liver T-spine 3.34 2.38
200 F 74 Breast C-spine 3.34 2.57
200 F 74 Breast T-spine 3.99 2.34
200 F 57 Bile duct T-spine 468 3.31
200 F 74 Breast C-spine 5.12 3.82
Z00 M 52 Lung L-spine 5.99 2.39
200 F 57 Bile duct T-spine 6.42 3.40
Z00 M 54 Liver T-spine 7.12 3.16
100 M 57 Liver T-spine 7.75 3.15
100 M 57 Liver T-spine 8.38 331
400 F 74 Breast L-spine 10.51 3.69
MO0 M 70 Kidney L-spine 11.36 3.60
Z00 M 52 Lung L-spine 20.16 3.46
200 F 57 Bile duct T-spine 32.85 7.07
- 10 -
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Figure 1. Beam's eye view (BEV) of (a) the 3 mm multileaf collimator (MLC)
system and (b) the 5 mm multileaf collimator (MLC) system conforming

(Yellow) to the target lesion (Red).

_11_
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AN W= CHES2(MOIE 270 et 5 mm 21F 3 mm #22 L0 H]
WEAMEAD, 242 SXHAYMEELAMK| gL M7 HESAMK ERLES ZY

SACE & HM= YAMXZE SA0| el 3K YMZYBAMIX 220t M7 | H

0

=S 2 L50f HuEAotda, 242 3 mm 2 5 mm 28 E
Ut OIXZez 5 mm CHEEZ|HO[H AA-S AMEots BjLEORX|ZE S
=

M7 HZ=LAMEX| 220 B W 2N SRR

1. B MR EZH (Target coverage criteria)

1) Target volume coverage

Target volume coverage MA£& 71.78~99.06%Z2 Ho 8811+0.60% O|RULCH
(Table 2). 5 mm CIHEZ|HO|E XZZEEL 7178%0|AN 97.28%7X |2 H
85.81+0.85% 0|11, 3 mm CIPEZ|MH 0| XEZE2 76.22%0|A 97.28%7HX| 2
H 8742+0.79% =2 LIEtSCE 5 mm CHYZ2|HO|EO|A 3 mm CtEZE2|H| 0|

BHZE HE 42 HAXNOZF 188% Target volume coverage?t &= ATS
HO[Lt SASE Fold2 LE(LEX| QUL (p=0.822) (Figure 2). X|zxS 3%t

L

HYUMZHLAMK | 20t M7|HESAMEK 2R 22 LIFOAM CHA| 245 =
H SKIAUNZHLYAMRBER L 71.78%0| A 92.57%7tX| HZ 84.55+0.88%9]
e Bgol, NIIHEAHAMMKERS 8152%0A  97.28%ItK| B
88.68+0.61% S EGILCI XZB7|HS 3KIAAKTHUAMK|ZO|A M7|HE=

o
AMMXEZ HE 42 WMoz 488% Target volume coverageZt A L=

Eia-

Ao2 LEEHD ol SAXY {280l Us A2 LERRCE (p=0.005)
(Figure 3). B{I|SOIAX|E 2D} M7|HEMAMKXZ RS HDSHH 2o =0t X|
272 8213%0|A 99.06%2 H7 94.06+1.06%2| 72 EAUCM, 5 mm M|7|H
THAIMXE RS D 87.59+0.87%, 3 mm M7|HZHUAMAZZES HZ
89.77+0.81% 7S HOIA L ZOtAX|E20| 5 mm A|7|HEABIAIM K| 22D} 3

_12_
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mm M7|HEZBAIMXI 2220 282 13.10%, 10.35% Tat=l Targer volume
coverage /S EQoO EAMORE {948 ERILCH (p=0.000, p=0.042).

2) Conformity index

Conformity index ™MX|= 1.12~1.742 H4 133+0.02 g2 ERALCH (Table 3).
5 mm CHEEZ|0O|H X222 L170|M 1747HK|2 & 1.36+0.02 0|11, 3
mm CtEZ2|HO0|H XEZ2 1.160|A L737HK|2 EF 1.34+0.03 @2 LIELL
Ch. 5 mm CtEZ2[MO[E A 3 mm CtES2|MO|EHZ HE 42 BdHo=z
147% Conformity index #t0| ghetk|= S EO|L SAX |2[g0| LIEILE
X SUALCE (p=0.719) (Figure 4). X|2TS SAAYHZGLALIX[ 2t M 7|H
ZUMUIKZELZE 70N CHA] 243 28 3K UMEHLAMEX 22
1210|A 1.747tX| "+ 14510149 {4t EJCH, MI|HEAHLAMAEZZES
1160 1.387tX| ™A 1.24+0.05°9| Zt2 ERICL XZ27|HE 3X|UN =
AMMXZOA M7|HEHAIMXZEZ HE 42 HAXo=Z 1448% Conformity
index g{0] S&tEl= A2z LIEtHD Ol SANMCE Rod0 U= A=
LIEFSEEE (p=0.000) (Figure 5). 2{I|=O0tAX| 21t M7|HEUAMXZZES H
WotH gjo|Eota e 1.1200A 13622 Ha 1.23+0.029] 4t EFSH, 5
mm M7|HZRAIMXZ2 22 B 1.25£0.01, 3 mm M7|HEHUAMKEZES
o 124+0.01 Z}S E0AM 2O E0t3X|E2F0| 5 mm M 7|BHZEIALMX| 220} 3
mm M 7|HEREAIMKX|EZEC ZH2E 1.60%, 0.81% A=l A9 Conformity

index }2 EQol SAHCEE |Fold2 EO[X| RULH (p=0.977, p=0.997).

2. FHYMZTXIHSEMH (Normal tissue sparing criteria)

1) Dose gradient index

Dose gradient index FH&= 4.39~10962% T 6.97+015 ZtS EUCt
(Table 4). 5 mm CIEZ22|H 0| XEFE 5.100|A 10967HX|2 HAF 7.34+0.23
o|lz, 3 mm CIEE2|HO| X|EFE 5.160A 10.757HX|2 WA 7.03+0.22 ©

_13_
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2 LIEHCE 5 mm CHEE2[HO[EHOM 3 mm CHEE2|HO[EHZ HE 32 ¥
T8O 2 422% Dose gradient index 7f0| &4 El= TS HO|L SAHX™ {9

SOHR|= LHEILER] REACL (p=0.822) (Figure 6). X|2xS XA LM =LA

NRRT MIIBEYAMRRZOE LI0lA CHA 240) 23 RN Y
BIAPMX |2 22 51001 10.967HK| Ha 7.39+0.259| i HIYSH, M7IBH=E
AKX E 2 5410(A 10.767HX| E# 69810219 ¢t2 EHIULCLH X=7|HZ

o=

S UM EHLAER 2O M7[HZHAKz2 HE E2 EoH

5.55% Dose gradient index Z}0| A& E= AES ERX|O, EAXQ &

e AL= LIEHSCE (p=0.156) (Figure 7). S| EO0IAX| 27t A 7|H =AM
= HWsIH Yo EotaXZ 22 4390 8.012 T 6.09+0.24°| 4t

HACSH, 5 mm MN7|HEUAMKEZS HH 717030, 3 mm A|7|HZHE
T2 " 679029 g2 20N 2jO|=O0t3X|=ZF0] 5 mm N7|HZH

AMXZ2ZA 3 mm M 7|HEREAMX| 2 ZE 0 282 15.06%, 10.31% el A

29| Dose gradient index ¢f2 EJCLt EANMLZE FoldS EO|X| AULCE

(p=0.106, p=0.504).

2) HeHEo XM

CV90 FHZt2 0 cm’RE| 3.83 cm’22 HFZL2 0.21+0.05 cm’0|R{Ct. CVI0
22 5 mm CHYE2|00|H X222 T 0332012 cm’, 3 mm LY S 2|00
B X222 HF 019:006 cm’22 3 mm CIYE2|H0E XZZ0A HIH
OB 4242% THME|=
(p=0.055). CV90 Zt2 3%}
ZRUANMA 22 S T 0022001 cm’Q2 7| HEHAIMX| 220 HAXO

o

[ = AN

[]]

g2 2Us 2AXD SN Qoy¥e =EuC
JPESTE

I TS UAIMA| 22 Ha 051£0.12 cm®, M| 7|

o

2 9.08% YHEl= ASE LIEIHCH SAHH fold Eot 0if UG
(p=0.000). CV90 Zt2 L EOtAX|ZZ O B 018+0.02 cm’, 5 mm 7|
ZHIAMK| 2 Z0A  029+001 cm’ 3 mm  M|7| B REIARM K| 2 20| A
011+0.012 cm’C 2 Z{m|EOtAX|Z20| 5 mm AN7|HEYAMK|ZRECHs T

THORE 37% 4, 3 mm HI|HZUAMKBZECH: BIHOE 63% ote
Sl H&S mololU B 22 S So/82 STt (p=1.000, p=1.000).
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CV50 MHZS 0 cm’2E 685 cm’e2 HAZHe 1.23+0.12 cm’ O|RULCH
CV50 Zt2 5 mm CHEZ2|H0|H X222 M 1.34+0.16 cm’, 3 mm CtYE
2|HO|E X|B2EL T 1274021 cm’Z 3 mm CIEZ2|H0|H X2 20N T
THOZ 522% itkle ZE2 EAX T SAF |82 UACH (p=0382).

CV50 Z2 3XIAUMZHLUAIMK|E RS i 1.61+0.16 cm’, M|7|HZHARAX]

Lo

HU
~H
rlo
o&!
El
l_l
o
()
+

o
)
(e}
(@)

3UJ
|0

2 MNIIHZLAILX 20N BEHOZ 37.89%
dole 22 2K SAH Fo/d2 QUACH (p=0.617). CV50 gt2 2{x]
COIIXZEROA TR 0924026 cm’, 5 mm A|7|HEEAFM X 2204 A
1.05+0.19 cm®, 3 mm Af|7|HZREAFM X| 20| A] 0.95+0.35 cm’C 2 gfjm=ot3a
X|220] 5 mm N 7|HEAYAMKEZT 3 mm A 7|HEHAMX| 2R L0 242t
12.38%, 3.16% Tokle d¥S 2oLy, SAH |ode AUt (p=0.997,

p=1.000).

3. X|2A 2o 7| MaE&/dZ™ (Treatment Efficiency)

MU ®H|Zf2 148 MU HE 530 MUSZ BH#A7+2 282.03+10.02 MU O|QiCt.
MU Zt2 5 mm CIEE2|00|H X222 Hd 249.53+1246 MU, 3 mm C}
Za|0o|y X232 TP 2995041931 MU 22 3 mm CtYZ2|H 0| X2
TN HRXo=z 2003% O BO| East A2 LIERHD A fold: U
ACH (p=0.033). MU 72 3AIYUUM ASHHAIMK|ERE T 195.66+7.10 MU,
N7|HEEAIM K| 222 Ha 353.36+13.24 MUSE A|7| B REARM K| 2 20| A

HAXMOZ 8060% L 20| AH|E|= Z{OZ LIEFGCH (p=0.000). MU Zf2 2f

e
O EOIAXEF0A D 312.11+1585 MU, 5 mm A|7|H ZEARME K| 2 20| A
307.00£14.24 MU, 3 mm M| 7|HZEAIMX| 220 399.74+16.70 MUSZ &}
O|EOAX|E20| 5 mm A|7|BHREAMA|ZZELE 1.66% 27t S0{Lt ZSHO|
QI (p=0.999), 3 mm N|7|HEYAIMKX|ZRECE 21.92% AH|7F M2 Hoz

LIEHRE} (p=0.000).
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Table 2. Target volume coverage of each treatment group

Volume "3DCRT TMRT RapidArc
Patient 3
(cm?) 5 mm 3 mm 5 mm 3 mm 5 mm
1 1.07 92.57 92.11 86.72 89.29 95.80
2 2.02 71.78 81.68 83.37 86.48 90.10
3 2.22 87.70 87.39 87.74 89.69 95.36
4 2.84 84.28 90.46 92.36 89.80 96.65
5 298 87.56 88.04 97.04 97.28 94.93
6 3.34 88.86 88.75 87.75 90.46 94.57
7 3.34 86.83 88.12 88.01 88.09 99.06
8 3.99 87.59 79.85 84.59 87.00 97.63
9 4.68 89.64 89.85 89.38 96.43 93.12
10 5.12 78.14 78.64 85.24 89.74 98.96
11 5.99 73.18 76.22 81.52 85.00 93.79
12 6.42 80.95 81.96 93.22 93.70 92.19
13 7.12 81.78 81.60 89.84 89.33 96.49
14 7.75 76.03 7745 88.44 91.78 98.31
15 8.38 87.55 86.83 87.63 90.79 82.13
16 10.51 88.47 89.11 86.77 88.86 97.88
17 11.36 83.49 83.42 84.23 84.66 96.39
18 20.16 80.49 83.39 82.87 85.05 85.38
19 32.85 89.77 91.46 87.49 9227 88.49
H 84.03 85.07 87.59 89.77 94.05
+1.36 +1.14 +0.87 +0.81 +1.06
"3DCRT ; 3D conformal radiotherapy
'IMRT : intensity modulated radiotherapy
~ 16 -
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Figure 2. Target volume coverage (TVC) of 3 mm multileaf collimator (MLC)

system (Blue) and 5 mm multileaf collimator (MLC) system (Red). The ideal

TVC value is 100%. The TVC value of 3mm MLC system is closer than the

TVC value of 5mm MLC system to 100%, but there is no statistical

significance between the value of 5mm MLC system and 3mm MLC system

(p=0.822).
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Figure 3. Target volume coverage (TVC) of intensity modulated radiotherapy
(IMRT) system (Blue) and 3D conformal radiotherapy (3DCRT) system (Red).
The ideal TVC value is 100%. The TVC value of IMRT system is closer than
the TVC value of 3DCRT system to 100%, and there is statistical significance
between the value of IMRT system and 3DCRT system (p=0.005).
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Table 3. Conformity index of each treatment group

Volume "3DCRT IMRT RapidArc
Patient 3
cm’) 5 mm 3 mm 5 mm 3 mm 5 mm

1 1.07 1.47 130 1.27 1.28 1.28
2 2.02 1.49 1.45 132 1.30 1.36
3 2.22 1.67 1.62 133 138 1.28
4 2.84 1.45 132 121 1.25 1.14
5 298 1.35 137 117 116 1.14
6 3.34 1.50 1.54 1.28 1.26 1.27
7 3.34 151 1.44 1.25 130 131
8 3.99 1.36 1.36 131 133 1.26
9 4.68 1.64 1.66 121 121 121
10 5.12 1.64 153 1.26 1.24 134
11 5.99 1.57 1.56 132 1.27 117
12 6.42 1.74 173 1.20 1.20 1.20
13 7.12 1.37 137 117 117 1.24
14 7.75 1.61 161 121 1.20 117
15 8.38 1.37 1.36 122 1.19 1.29
16 10.51 1.21 121 121 1.16 112
17 11.36 1.30 1.29 1.29 1.24 1.15
18 20.16 135 132 123 121 1.20
19 32.85 1.40 138 1.24 1.20 1.20

H 1.47 1.44 1.25 1.24 123

+0.03 +0.03 +0.01 +0.01 +0.02

"3DCRT ; 3D conformal radiotherapy
'IMRT : intensity modulated radiotherapy
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Figure 4. Conformity index (CI) of 5 mm multileaf collimator (MLC) system
(Blue) and 3 mm multileaf collimator (MLC) system (Red). The ideal CI value
is 1. The CI value of 3mm MLC system is closer than the CI value of 5mm
MLC system to 1, but there is no statistical significance between the value of

5mm MLC system and 3mm MLC system (p=0.719).
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Figure 5. Conformity index (CI) of 3D conformal radiotherapy (3DCRT)
system (Blue) and intensity modulated radiotherapy (IMRT) system (Red). The
ideal CI value is 1. The CI value of IMRT system is closer than the CI value
of 3DCRT system to 1, and there is statistical significance between the value

of IMRT system and 3DCRT system (p=0.00).
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Table 4. Dose gradient index of each treatment group

Volume "3DCRT IMRT RapidArc
Patient 3
cm’) 5 mm 3 mm 5 mm 3 mm 5 mm

1 1.07 9.50 9.64 9.95 10.76 8.01
2 2.02 9.34 847 8.65 7.85 6.80
3 2.22 6.68 7.57 8.35 7.10 6.96
4 2.84 10.96 9.32 6.34 6.88 5.46
5 298 7.65 6.94 8.17 7.85 6.69
6 3.34 7.45 6.33 7.95 7.60 6.81
7 3.34 742 7.64 7.46 6.98 5.35
8 3.99 8.59 10.18 7.90 6.86 6.36
9 4.68 8.56 8.57 7.97 6.50 7.29
10 5.12 7.89 8.03 8.25 7.10 5.27
11 5.99 9.70 8.10 7.80 6.11 7.83
12 6.42 7.46 6.13 6.61 6.20 6.22
13 7.12 6.38 6.29 6.53 7.32 5.20
14 7.75 6.37 6.20 6.12 5.72 4.56
15 8.38 5.77 5.37 541 541 5.80
16 10.51 5.72 6.46 5.54 5.52 4.39
17 11.36 5.80 5.89 5.44 6.07 474
18 20.16 6.21 5.97 5.78 5.58 6.29
19 32.85 5.10 5.16 6.05 5.54 5.62

H 7.50 7.28 717 6.79 6.09

+0.37 +0.34 +0.30 +1.25 +0.24

"3DCRT ; 3D conformal radiotherapy
'IMRT : intensity modulated radiotherapy
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Figure 6. Dose gradient index (GI) of 5 mm multileaf collimator (MLC)
system (Bule) and 3 mm multileaf collimator (MLC) system (Red). The ideal GI
value is 0. The GI value of 3mm MLC system is closer than the GI value of
5mm MLC system to 0, but there is no statistical significance between the

value of 5mm MLC system and 3mm MLC system (p=0.822).
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Figure 7. Dose gradient index (GI) of 3D conformal radiotherapy (3DCRT)
system (Blue) and intensity modulated radiotherapy (IMRT) system (Red). The
ideal GI value is 0. The GI value of IMRT system is closer than the GI value

of 3DCRT system to 0, but there is no statistical significance between the

value of IMRT system and 3DCRT system (p=0.156).
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(Multileaf collimator, MLC
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0z

= 47 StEME BEYIYO s 2 Fo LAMS =9

Sh7|of Mgtet A2z EaElof QU0 (Fang-Fangs,
2002; Jurgeng, 1996, Mohamedg, 2011). Mohamed&(2011)0| HEIARM=Z=0

=2y LEZ2MOIHE AEM  AAM  HEFFZH(dosimetric),  7|AH

—~

(mechanical) S48 QI3 Al YAMLANS20 SYS Tt Mgl
Ct= 222 =& H QUCL Conformity IndexZt 1993 RTOGO|A X|Ctat Of
2 Paddick %! Nakamura S0 2[s{f +=FL|0f X[z WX 7+ BO| X LA
M420| KzAe WIAXEE ABEHD YUch 229 ATE (acquelines,
2003; Jian-Yues, 2005; Jamess, 2009; Lisas, 2009; Youlingg, 2010; Aneess,
2010; Shichaog, 2011)0f|Af Conformity Index H#4t0| 1.13~17122 EIE|Qf
RAol, & AFOA Lt2 Conformity Index Zf2 TWHAZ4I2 1331002, EHA+=
112~1742 2} X222 25 YANLAMSSS 2o M2 2y
C}.

oHH, HAMMZALES| RS MAESHH TS0F= TES2|MO/EH= AL S
A SHE 229l leafE HAREHE Sl As MOdts A|2B2z2 15HNseF =
AtE 37|, 2 GAH leaf HH| SO AOM X|EHHQl @S HOZCE 20004

=
Thomas5(2000)0] 6 Mega Voltage AMAMOAN O|2ZMOZ X|&3B}tEl leaf LiH|

o
rr
Hl
A
ogt
_|T|_
e
>l
]
=
o
m
N
)
Q
Q
n
E
(Oa]
l_l
o
3
3

Ho|2, HSEMS [JMOR dhe WA 2 Mol £2d CHEE2|0|
O[E| 2t leaf L{H|= 1~4 mm 9|2 SANoZ ALSED QUTh He X|=27t
HOUH YA S20| CHESB2HO|ES ALBSHE 20| BRSO THBHA
£ MohamedS(2011)0| Z4# CHEZa|HO|E{7} WAtazol 7|4, 22X

EXNE Foist=H Moot 2ast HE e, Fang-FangS(2002)= 3 mm

@
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ACE O|HZ CHEZE2|MO[E 7t A0 AMEEITHA], CtEZS2(MOJE 242}
leaf L{H|7} T242 HES O MU 20| HAMZARS BIE 4 97| (2
of XI&EXQ ¢er ETO| ORI JCter, 10 w2t CrEE2|HO[E leaf
LHH[o| Fekof et crfet AFZuS0| LEEACE AMSAd+E I &7
Mol 2 M7|HZBAIMKIZA| 2] A7 (Youlings, 2010; Shichaog, 2011; Lu
S, 20050 10 mm LH|o| #FEY CHES2|HO|HEL =4 CHEE2|H O]

Apso|M BO F2 ADE

>
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i
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<
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HU

Azlof UofM CHEE2|ojolEle] 6] 4 mm vs 1

Zi 4mm HH|[Z7L B3 7| AZSHSANEE 28 H A HEFLA
TR FHYLZHES SOM oO0|des F2 2E AL, Shichaos(2011)

Of HIIBAUM M7Z[HZBALLX|ZAl 4 mm vs 10 mmE Hjuoh 21 #HF
(o2

LuS(2005)0] HEMLOIN M7|HZSAMXIZE ALSEO| 2A0IM 4 mm vs 10

=C|HO0|F leaf HH|S H|WBIRA=MH, 4 mm CrE=2|0|

SEIRESESAN-.
Orl= A2 LIEMGCH Eoh X0 22 FHMYAHIS=Al 10 mm HH|Q|
BEY CHESE2|00|E2F 3 mm HH|2| X4y Y EE|HO|HE Hlwst Aot 3
mm HH[o| =4 CHHI MO O £2 ZIE Y2 &+ UCtt=s o2 22
(Kubo, 1995; PavelS, 2005)7} QURALCE KuboS(1995)0] MMEAIMSSS Al

St 3AHALMEELAN UK ZE AYSt=H, 1.7 mm (MRC system MLC) vs
3 mm (BrainLAB m3 MLC) vs 10 mm (Varian's MLC)0j| [}E X}O|E H| WSt
Ch. 2 Z3F 1.7mm 2F 3 mm & 22 10 mm ELCF £22 Z20E HACE 1.7mm

?t 3 mme ZHZf PITV 1.0~2.0 ALO|Of| T=EHSIRULCE Pavel5(2005)0| ZHHEH 5l

HEHO HAMdpEAl SHLALEXE, M7|H=AMAXR, 95Y YH=Y

o™ LAMd=0 CHoiM 3 mmet 10 mm CIEZ2|HO|HE H|usf 2 Zif

M7 ZEAMEXZAl 3 mm CHE S| HO|ES| YIS ILAMFEZI O 2

Aoz UERCE BEY CHESDMoHE 2Zel 7k ol ME8EH1 U=

Smm LH|S| CtEZC|HO[Eet =4y CIHZ2(HO|HE Hlust A7 So= 3
_ o7 -

@ jeju



AU YA K|Z (3D conformal radiotherapy, 3DCRT)7|HE O|&%t

oz

X A X4y CIEESC2HOIEHE AFES X2 20N O 2 Z10tE
A2 = Qb= oz 21 (lian-YueS, 2005; JacquelineS, 2003; JamesS,
2009; Q-Jackies, 2009)7F QURUALCE. Jian-YueS(2005)0| HYX A= 34 S

= 2 gEAFM =25 (Dynamic conformal arc therapy)n}t A 7|t
ZHIAMMRIEZEE A0 FOHM 3 mm vs 5 mm vs 10 mm CtEZ2|HO|EHE

H{35t0f 3 mm CHEZE2|HO|HE AtESH F0|AM conformity index?t &2 SHH
oz 0 FA U2b=s AS ZHSIYCH, St BENHO| HESE
conformity index XO|7} ZEO0{ELCt= Ax EISIRULCL Jacquelines(2003)0| F
HEUl EHof oot AN SAtdeaS AlGY O 3 mm (BrainLAB's micro
MLC)2} 5 mm (Varian Millenium MLC) CtHZ2|HO|EE HWsI{=0H, MEHY
KN, FHYSEE B0 A0M e ZutE HOHLE JamesS(2009)0| T
B ZHEBO A HEARMZ=A] 25 mm  (120-leaf  BrainLAB/Varian
high-definition)2} 5 mm (120-leaf Varian Millenium)E H|W&l0 HEXZUHEMAL
HME2E, FHZGZHERNM T2 Z10E LO{RUEE Q-JackieS(2009)0] F %X

BAHdES Al A0M 25 mm (Novalis TX HD CIEE2|HO|E)eb 5

=
HdZZEOM F2 ZIUE Foilel, 55 2T Y0 He+5, Eooord =
HEYRAO Y0 SHSHA d2+F TEI2MHOH I7|7t He M O =

(2004)2 BEHFLO| otF AL 20| Hred 42 5 mm vs 10 mm CHEE
2|0 O|E{ 2] ZIFALO|7} RiCt L HESHACE

2 O ATOA, A HK CEZ2|HOlE 5 mm 21t 3 mm 2O 2t LR
Of SXHAYUMZHLA MK 2 M7|HELAMUXZE SLI0 HWSHH, B#HE

UBIALMBFE L Z=MHO|A  Target volume coveragee=  85.81+0.85% vs
87.42+0.79% (p>0.05), Conformity index= 1.36+0.02 vs 1.34+0.03 (p>0.05), F
HYMAAEHS ZMHO|A Dose gradient index= 7.34+0.23 vs 7.03:0.22,
(p>0.05), CV902 0.33+0.12 cm’ vs 0.19+0.06 cm’ (p>0.05), CV502 1.34+0.16
cm’ vs 1.274021 cm’® (p>0.05)2 &2 Ztzt LIEIL}L XtO|= QUQUX|TH EAXQ S
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Ol gMAl= LIEIWAl 2 ok d2u XzA =l VAN zed FHOM
Monitor unit2 249.53+12.46 MU vs 299.50+19.31 MU (p=0.033)2 L}EIL} 3
mm CtEZ2|H0[E systeme| 2&d0| BOX|= A2 LEIGCL O MZ5H0]
5 mm CtEZZ|HO[EQE 3 mm LIEE2|HOIHE 242t 3AHE QM Z=FH LA K]
E2 vs MI7|HZHAMXEZCZ  LHEO{AM  H|WSIO{E  Target volume
coverages  3XIAQUX ZHUAIMKX|Z O 84.03+£136% vs  85.07+1.14%
(p>0.05), M|7|HEGALMKX|Z Al 87.59+0.87% vs 89.77+0.81% (p>0.05) (Table
2)2 LIEIGtSl, Conformity indexs= 33X UM ZHEAIMX|Z A 1.47+0.03
vs 1441003 (p>0.05), M7|BHZHALMKXZO|A 1.25+0.01 vs 1.24+0.01
(p>0.05) (Table 3)ZLtEIGICE Dose gradient index= 3K K| ZHEIAIM K| 2
O|M 7.50+0.37 vs 7.28+0.34 (p>0.05), M|7|HZBRIAMMX|IZO|AM 7.17+£0.30 vs
6.79+1.25 (p>0.05) (Table 4)2 LIEILIM R&E SAHSHY X0|E EO[X|= A
Ch. 2 oj1o] HAMMX|ZAEES0| L3t Conformity index= K Tz
1.3310.02, Q&= 112~1.742 Z|Z20f| E10E0 = Conformity index2| £f0|
113~171 O|lE22 FeHLAMdr+E2| 7|&E0= T2 FeoteLt LHEE
HO|E leaf LHH|Z} 5 mmOjAl 3 mmZ 2 mmZtE9| HH|E Z0A = HAMXK]
27 =lef gl gapvt 0]ojsto SASHR XH0|E REEY Y= OrL AL

= O
R BAMIR|ZAOf def XYM YN AR 22 M7 B A

=

= =

XNB2ZS20 PRSI ZF 20 3 mm 20t 5 mm 22 EEAZIN 2A5HH,
BHISUYHUAIMZFER =MHO|A Target volume coverage= 84.55+0.88% vs
88.68+0.61% (p=0.005) (Figure 4), Conformity index= 1.45+0.14 vs 1.24+0.05
(p=0.000) (Figure 6)C 2 Ligtol, FTHHMITEIHS =MHOAM Dose gradient
index= 7.3920.25 vs 6.98+0.21 (p>0.05) (Figure 8), CV90& 0.51+0.12 cm’® vs
0.02+0.01 cm’ (p=0.000), CV502 1.61+0.16 cm’ vs 1.00£0.20 cm’ (p>0.05)2
ZbZE LIELSCE X 2AZe| 7|AN 2&d FHO|AM Monitor unit2 195.66+7.10
MU vs 353.36113.24 MU (p=0.000)2 2 L|EILIA], EHZ AKX ERFHOA S

AMCZ M7|HZHAMEX 27 2o A2 LIEtHL YN ESZHO|A
= F28ez SAH 2ot ALt J[AzE8d JFUAM= M7|HZLAM

23 m

NZz7F Hlz2XQ A2 LIEIKCE K= E4 m i 5 mm & o

jo
ofm
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= 226N 2A5IL SA 25 KA UM ZHYAMK|Z 0| M 7| HZ A
AEHSZMHNM FIHOIYD 2&F
S T2t ULt

ELANMEE2 X sAUESS MER2 F4HQ Z7|A S LEI A
B RAME  (Arc  therapy), 3XIIQUMZEGX|2HEH (3D conformal radio
-therapy, 3DCRT), AM|7|BHZBIALMX|Z8E

IMRT) E02 dois) LUom, X0 HEMI|HERS|MEALY  (Volumetric

2 (Intensity modulated radiotherapy,
intensity modulated arc therapy, VMAT)O|2}= O|2{¢t HIHES
Of MEE RACL MHM7|H=Z|HTEAMY T 7t HEHQ 0| 2fjm=ot3a
(RapidArc®, Varian Medical Systems, Palo Alto, CA)2 X|2Znt7} 71 £E22 A
A EOE|0 QUCH (Timothys, 2001; Stanleys, 2001; Q-Jackie
<. 2009; Cedric X Yu, 1995; Fang-Fangg, 2002; Suag, 2010; Karl Otto, 2008).
MMM HZAIE 2 2TSte M7[BixXzY 228z 958 SAHUX =z

k

oro o
S

rol

71719] 822 (Dynamic gantry motion)d} HtAME M| Z7|HHE (Beam intensity
modulation) 7|8 0| ATtz|0| LIEIL Ao 2 0|84st B2 19953 Cedric X Yu
SOl oM ATHERALH, B2 S8 S92 0[F 2008H0| |OfAMOf &&%te|A
Ct (Q-JackiesS, 2009; Cedric X Yu, 1995; Suas, 2010). 2{mjEota &= Zt&F XAl
Of MHM7IHEHEAHL R, Z[ZOMOF AFEE[7] AIASIRALE 2jI|EOtT =
K Z27|7|HE7F ChYst 222 3|MstHA CHEZ2|00|E 7} X|&™Moz X0
A, AMZHE 7| A S HYAMAZEE BotStHEM ZALE| O] 7| z=dAo] HAMdX| =
S $¥3ICH (Karl Otto, 2008). SUaS(2010)0] MEMYAOIN 7|Fo| H7|HE
AR 2 @D 2o Eota 19|t fu|Eota 22| HlwoStRAG L], 127 2f
DEOlAE JIE MIIMEYAMAIRS HIAl FHYMEE (Y, YF, 2%
S22t oL, 23| O[E0tH= M7|HZHAMIX| 2o FASIRALH,
AlgAlzt & 7| AZ8EA g2 o=or=27r o =0HHO|RILt Q-Jackies

(2009)0] MHAM 7|z HZ=AL-D DF7|-O| M7|HEGAMUXZLES Bl

o 2 19| HHM7|HEHEAIE 2 WFI[-O] M7[HEHAIK 2 O
HisiA FHEEEEHES SOA Bz A2 LEIROLE 22| MM 7| H
Z2HMZAME2 DF7|E MIZIHZLAMAX 2RO Hus] o E2 BYTY
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K| HSE LIERRICEH

M HRZ2 2foEota X2&ar M7|HELEMUXZ2ES HUSIAEL #HE
QUHIAFMZFE L =MHO|Al Target volume coverages= 2{L|=0t3 94.05+1.06%
vs 5 mm IMRT 87.59+0.87% (p=0.000) vs 3 mm IMRT 89.77+£0.81 (p=0.042)
(Table 2)©2 2, Conformity index= 2jm/=E0t3 1.23+0.02 vs 5 mm IMRT
1.25+0.01 (p>0.05) vs 3 mm IMRT 1.24+0.01 (p>0.05) (Table 3)2& L}E}Gt2
M, FTHYAMZXAEHS ZMHO A Dose gradient index= 2fI|=0t= 6.09+0.24 vs
5 mm IMRT 7.17£0.30 (p>0.05) vs 3 mm IMRT 6.79+0.29 (p>0.05) (Table 4)Z
CV90e 2jm=o0t3a 0.1840.02 cm® vs 5 mm IMRT 0.29+0.01 cm’ (p>0.05) vs
3 mm IMRT 0.11+0.012 cm’® (p>0.05)2 CV502 2jL|=0t3 0.92+0.26 cm’ vs
5 mm IMRT 1.05+0.19 cm’ (p>0.05) vs 3 mm IMRT 0.95+0.35 cm’ (p>0.05)2
LIEFSCE X ZAZSl 7[AH =&d =HOA Monitor unit2 2fI|E=0t3
312.11+15.85 MU vs 5 mm IMRT 307.00+14.24 MU (p>0.05) vs 3 mm IMRT
399.74+16.70 MU (p=0.000)2 2 LIZtCL 5 mm CHEEZ|HO|E A|AEHIZ AtE
SHX|ZH K| RAI0| JHE RS HOR UKD Qe BjI| OIS ALS|H S
mm N7|HZLAPIXZ 20 SO0 3mm MZ[HZHAMAX| 2o RAlH @
288 HOFYPL, Target volume coverage?l Monitor unite| A0 29|24
3

m M7|HE=HAMIK R ECE 200l A2 2 LIEHLLL.

3

= AFZ0 HFEeo| YL Al HHEE2(MOE| HE 3 mm &

m 0| F2 e Jtsds 2oF1 UK,
SAHY X0l TSOUX= & UL £ 5 mm LIES2HOIHE AEE
B0 7|E2 ZAMLAMdszol 7IE0 SE0 FgE UGk dEkM
SmmoOi|Al 3mm=Z 2mme| HH|E F0|= A0| Y& KO|Z7A| =HHE7| 2

SiME O B2 ARe 30 I

LS 1T

lo
e
XY
o
tu

M= gLt 23|28 CHE=2|HOfE
o HH|ECt= X|27|¥e| MEHO| O %t @42 X850 UZS &g =
UACE. AZ10| EHo Smm CHEZ2|HO[H A|ABS AEdhs =03 K=
7|2 3mm CtEZ2|HOIE A[AES 7hE 2 KZ7|-Q M7[HEYAHIX]

27|80 Hlusty 2890 BOXX| 1, BEEHeRE B0 [ L2 ZIS
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2

e = A8z FAHIA+EE22 FIths =2y #4¢2 3mm CHE
Z2|HOo|E X}2|E EZEHO|IX|ZH Smm CIYEZ|MO|HE AM3Sl= 2fm|E=ot=a
X270l Z&3| Y = A2 A2E Atz ECL mMatA, 3mm CHEE2|0 O]
B AIAEO] oot Xz7|8E ALY + QIO 2HO=0t3 8 ALY +
AEdt=E ALEAL YZOM =0] 3mm CHY
=2|Ho|H 22| Hgho] LRSHX|o OisiMes ECf W2 et 430 2%
O =2 At=EICH

rulo fujo

= Smm CIEZ2|00|E A|AE

PSS <)
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