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M F Monaco 3% &4t Surface margin ThEE1R & ZLIR =
RARERELENE

IHMALE & A LVERER O OB !
(1. EHERH KW B RELIEERKSTA  100038;
2. BHAEAKRFWEIL T EE LERLIFTA  100043)

(=] HBr it = A Monaco X 2 % & & 4 35 (Surface margin) 3 g %7 32 & SLAR JE AR08 K5 My B 3%
AR, Hixk FH ISR EMUIREREREEE CT BE A X4 maitx, —4HAh4# A Sur-
face margin % 48 69 A A% #5 A 5B 3 57 (VMAT)sm #+ X 48, % — 40 4 R 4% JA Surface margin 2 48 49 VMAT
X8, HRERPTV), EXAKALERX(CTV) Z %95 5 mm, FAH KK, EBHATIHER ZEAK
BAEABREMNERMERSL., FF VMAT X145 VMATsm X 43 % e X PTV, #9i& % & 45 4 (CD
514 0.74£0.03.0.7840. 03, FLAA & £ 5+ A 4 it F & XL (P<{0.001); ¥ 4 W48 & (HD 4 % 4 0. 22+
0.04.0.1440. 02, B4 £ F A % it 5 & L (P <<0.001), % %k K 3% (Surface) V,; % % % (62. 69 +
12.12) % .(94.89+2.53) %, Vs, %A1 4 (26. 15+12. 62) % . (66. 34 7. 47) % ,Dys 2 A1 4 (33. 78 £ 3. 01) .
(45.1040.95 Gy, H4 LA 3547 2 F A %t F & L (P<<0.001), VMAT # %1285 VMATsm 3t Xl 4 £
B3 751 F (D) 28 A (2. 03220, 30) (2. 2540, 42) Gy, AR 2 F A % it F & L (P=0.004); & 21 E 4t
R BEANERAFEK, £2F Y RAEITFEL(P>0.05), VMAT it %4 . VMATsm it X 284U 8 3k & 5 5 4
(12224+130).(1 295+ 111 MU, HLaLE £ F A %it 5 &EX(P=0.045), & 4 A Monaco i X &2 %
Surface margin H4E TR GMAEXREN T, LR EH E o3 4 0 P45 R AL B S A M D,... A 738 e,
AR BEMNELAREF,

[X8F] SUMBRERE;MELL;ZAN T ABAEI R
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Application of Surface margin function of Monaco planning system to increase
superficial dose of chest wall after radical mastectomy
WANG Xiunan' ,WANG Qin' ,CHU Shangnan' ,ZHENG Qiangian® ,YANG Hui' ,NI Wenjie'
(1. Department of Radiotherapy A f filiated Beijing Shijitan Hospital ,Capital
Medical University ,Beijing 100038,China ;2. Department of Radiotherapy ,
Af filiated Beijing Shijingshan Hospital ,Beijing 100043 ,China)

[Abstract] Objective To explore the effect of using Surface margin function based on the Monaco plan-
ning system to increase the superficial dose of chest wall after radical mastectomy. Methods The CT images
of 15 patients with right breast cancer after radical mastectomy were selected to design the two groups of
plans respectively. One group was the volumetric modulated arc therapy (VMAT)sm plan group which use
VMAT of the Surface margin function,while the another group was the VMAT plan group which did not use
the Surface margin function. The planning target volume (PTV), was defined as the clinical target area
(CTV) of 5 mm three-dimensional extension,not beyond the skin. The dose of planning target region, superfi-
cial area,organ at risk and machine hop were compared between the two groups. Results The conformity in-
dex (CI) of planning target volume (PTV,) in the VMAT plan group and VMATsm plan group were 0. 74+
0.03 and 0.7820. 03 respectively, and the difference between the two groups was statistically significant
(P<C0.001),the homogeneity index (HI) were 0.2240.04 and 0. 1440. 02 respectively, and the difference
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between the two groups was statistically significant (P <C0. 001). In superficial region (surface), V,; was
(62.69412.12) % and (94. 89+2.53) % respectively,and the difference between the two groups was statisti-
cally significant (P<C0.001);V;, was (26.15412.62) % and(66.34+7.47) % respectively,and the difference
was statistically significant (P<C0.001) ;Dy; was (33. 7843. 01)Gy and(45. 10%0. 95) Gy respectively,and the
difference was statistically significant (P<C0. 001). The mean dose of contralateral lung (D,,..,) in the VMAT
plan group and VMATsm plan group was (2. 0340. 30) Gy and(2. 25£0. 42) Gy,and the difference between
the two groups was statistically significant (P =0. 004) ,but other organs at risk dose indicator had no statisti-
cal difference between the two groups (P >>0. 05). The total monitor units in the VMAT plan group and
VMATsm plan group were (1 2224130)MU and (1 2954111)MU respectively,and the difference was statis-
tically significant (P =0. 045). Conclusion Using the Surface margin function of Monaco plan system can in-
crease the superficial dose of chest wall,and the target conformity and homogeneity are better. There was no

significant difference in the other organs at risk doses except for slightly increasing total monitor units and

contralateral lung Dmean.

[Key words] breast cancer;radical mastectomy; chest wall recurrence; superficial dose; surface margin
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B PR 1 012 e . ELIE SR A e T A A O () R
FLARAE BT R B W) 5 Bk TR BR 2 T 30K R A
HEANERG AR )8, A SCHET Monaco 8 R Ge #2419
F M N IE (Surface margin) T RE, 43 5 & 11 25 FLUE %
P 5 B JF ( volumetric modulated arc
VMAT) sm 1 & (fffi | Surface margin I fig) Hl
VMAT 8] CR{i [ Surface margin J1§E) , lLE W 2H
THRI R 2 22 5 O IR IR FE 2 2%

1 #EMERE
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therapy,

RIGARAJG B 15 B, 4F 8 25~68 %, AL 4R 1% 53
2. % 15 #l B HE RE CT K& % 5 &Itk
VMATsm i+ R4 VMAT %41,
1.2 7%
1.2.1 #E#Eis

JI A B B R A BN RUE %6 BT Sk T IR
MR e . AR S T SR GE discover-
y RfL&E CT #4754, 22 Smm, 53 FFFEhy 512 X
512, 4 B A T 2= .
1.2.2 £R XARKR LAREAND

B 7] i, BE A {d ] Monaco 5. 11 iR RS k47
2 1 5 1l R # IX (clinicat target volume, CTV), £l 4%
fa B N B R WK B 5] X 5 3 R X (planning tar-
get volume,PTV),7E CTV £l E =4E4MY" 5 mm,
WEKEKT 3 mm; PTV, £ CTV Seail b = 4849 5
mm, AR R . 2 X Surface S I RESS 43 12 R
3 mm KIREH PTV, —PTV &2, K 1 iR, 4
X3 PTV, 8 0 X 38 ¥ 3% X 3 (Surface) . i
M AccuContour 3.1 H 3 4) H R G #1476 K 48 B 2
T o G A L A At L R s I L R R R A

BEE VBE VEAMZ,

B 1 RBEEENE . ERE AAAERSGE(ZEXKEN PTV, FREERE R RXE)
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1.2.3 Hxl&s

Monaco 5. 11 18I R 4t R F 50 R H ik, 4
TR 6MV X G4, S8 BF 45— 4> Beam 43
FEPIA 29K, AL ff B b 39 B & J7 ) Ccounterclock-
wise, CCW) 60° ~ 180°, i B #% i f iy 0°, #4 £k
PTV, ;76 PTV, ByIEA E 1 B RSN 5 mm CRIVE H
k5 mm), Hr VMATsm #5141 PTV, ; {1k
¥ /7% Surface margin, VMAT 8140 PTV, 1 fk &
BOANA) % Surface margin, 4bJ7 & 50 Gy/25 {, W
AR LAAE T 55 95 U PTV (BRI E KT 3
mm AR DO (RS T IH —

Monaco 1 ¥ & 4 Surface margin {5y 0~ 10
mm , )R8 2K DX R BOFE X SR A e Tk T ) Tl 4
0~10 mm, A ¥ Surface margin {H X & & 3 mm,
VMATsm i %) 21 ¥ 80 IX ) J ik Sh 97 5 mm 14 2
PTV, ; (HVE 2 B 6 X3 , SR )5 A % Surface margin,
DUV DX o A T R T 2 il s A 68 DX
1.2.4 MEAHK

Pl 5 T 20 3 ) 1 46 5t gt £ O3 A R0 R 4R R
7 Kl (dose volume histogram, DVH) ., it s PTV
98 %6 .50 %0 .2 Yo ¥ DX AR B I ) £ (43 531 2 Dyg w Dsg
D), it 5 & ¥ 5) M 48 #0 Chomogeneity index,
HD = (D, — Dy ) /Dy, HI {8 £z 3 0 35 by,
B E B B 35 %0 (conformal index, CI), CI {H #3238
1, R GE R MR . SR e Mo L g
Al Vs Vo Vi FRFEIRNR (D00 s ZEHH Dy » 0 E
Dy s TORBR Voo F1 D, ATFIE V5 H1 D, B 1R
F i (D) s N Dy » B Dy HAME D, CI
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N A . T t
HEAXWMTF.CI T
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AB.C: VMAT %0 21 4 W7 17 e 4R 17 < 4R 1T 5 DVELF: VMATsm T3 26 48 B i &R i SR i

¢ AEF 20226 AFH 51 A% 11N

Hodr, Vg, AR5 57 B 55 3 X AR L, Ve N
ARV, Rk T T AR
1.3 s%itzam

K HH SPSS statistics 22. 0 48 i1 44 % ¥ Fh i1 %l
1) 45 500 2 2 S B R DL BB AT T . BEARAF A IE
B 5 AT X ¢ K36 . L P<<0. 05 M2 A 43t
2 % S
2.1 HMEWLEHHA DVH

VMAT 5 VMATsm 5 #9535 5 & 43 70 WL IE 3,
VMAT 5 VMATsm 44k 75 5 & 7 4 WL 4, P4l
TR 3 X B Surface (2 F 3 mm) H W & 2 F,
VMAT 5 VMATsm 338 DVH VWK 5, ™40 i3
R EZELH T 25 AU ERE X B Surface (IL &
g A sk) VMATsm JHRIEH 8 & F VMAT 41,

WO XN . PTV, 55 #0388 X 2] % Surface margin J&i A4
YE RS,
2 Monaco ¥+ %] & %t Surface margin ZhEE/E B TE

A 3 VMAT 5§ VMATsm it ¥ AEFEHHE
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XF PTV, : VMATsm i+ 814119 C1 KT VMAT
R4 (P <<0. 001); VMATsm it %41/ HI /N T
VMAT %141 (P<0. 001) ; VMATsm R4 1 V.,
KF VMAT HRI4H (P<<0. 00D, WL 1,

*x1 MRFAEFZSHERER (zLs5,n=15)
PTV, VMAT iRl VMATsm %141 t p
A:VMAT H%I41;B: VMATsm %41 . CI 0.74+0.03 0.78+0.03 —5.99 <<0.001
4 VMAT 5 VMATsm it X EHEA FTFES HE HI 0.22+0. 04 0.14+0. 02 9.01  <<0.001
O S = 2 S Vi (%) .63E£2. L9641, —6. .
2.2 B K A B AL 50 (%) 88.63+2.56 92.9641.29 6.10  <<0.001
VMAT: VMATg.---------
L — e
g Structure
80—+
60
&
40
20
0 }
0 6000

FI =2 (cGy)

5 VMAT 5 VMATsm it %l DVH

2.3 it %) Surface 7 & A Hbig
VMATsm HRIHM Vs Vs, Dy KT VMAT
R, 2R HFIT3E L (P<<0.001), LE 2,
*k2 EREEFNEZSHILBLER (v +5,n=15)

Surface VMAT #HRi4]  VMATsm H&i141 t P

V5 (%0 62. 69412, 12 94, 8942, 53 —11.52  <<0.001
Vi, (%) 26.15+12. 62 66. 347, 47 —15.79  <<0.001
Dy; (Gy) 33.7843.01 45,1070, 95 —15.70 <<0.001

2.4 WA AERBENETLAHLER

VMATsm {8141 4 i D,.... KT VMAT 814
(P=0.004), HAth 15 K 4% & }IUE TR S VS N e
X (P>0.05), W% 3,

%3 BRBENEFSHERER (rts,n=15)

FlESH VMAT H&l4l  VMAGm i+Ri4 ¢ P
Aihiti
V. (%) 46.82+3.75 46.22+3. 61 1.26  0.229
Vo (90 20. 692, 84 19. 9742, 89 1,92 0.076
V(%) 15. 4442, 77 14.9742.88 152 0.150
Diean (GY) 12.00+1. 31 11.80+1. 34 1.57 0.140
ZEliti D, (G 2.0340. 30 2.2540.42 —3.52  0.004
OlE D, (Gy) 2.9341.38 3.03+1.32  —1.10  0.290
fEMFLAR Dmean(Gy) 4,16+1.31 4.48+1.54 —1.65 0.122

gks3 BRBEFNEFZSHLBRER (2 £5,n=15)

RS VMAT #Ri4l  VMATsm &4l ¢« P
R

Vi (%0 50. 6147, 53 49,198, 91 .02 0.324

D,..(Gy) 32. 1443, 64 31.1243.43 169 0.114
JFAE

V. (%) 6.8243.11 7.2643.89  —0.92  0.372

D,..(Gy) 2.3440. 88 2.414£0.94 —1.21  0.250
D, (GY) 17.50%1. 21 17.7641.48  —0.92  0.372
%% D, (Gy) 44.4348.02 44,4149, 23 0.02  0.985
S Do (GY) 51,8643, 12 50. 9245, 01 1.50  0.156
FEMD,, (G 53. 6541. 09 54,1540.74  —1.68  0.137

2.5 MBEIFOLEK

fii ] Surface margin JJ 8 J5 , Ml # Bk £ 0 A 1Y
e VMAT 3% 41 WL & Bk %08 (1 222 £130) MU,
VMATsm 3R HHLARBEEC (1 295+ 111 MU, P4
R ZEFAEFGIFE L @=—2.21,P=0.045),

3 3 %

[ b5 & AE BF 55 ML #J (International Agency for
Research on cancer) 2 il 19 2018 4F 2 BRIEIE & i R
I HE A A 2o b ZU IR S K A A8 dee e R E
FETT Yy B N, R A N T A 2o M RE
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24. 2% JRALF G 15 %, BB R T R IR I &
J& L Y TR FLR R AR T R o i R ke b R Y M A
B AT 350 HE 5 SR 3 i R A % . WANG 25 % i% o
O 121 BIRLARVIBR A G A IF M BE 5 Kk & i, &
RO T R BRIZ B ALZ RV A 2 20
58.6% (68/116).9. 5% (11/116), 1. 7% (2/116) .
30.2%(35/116), LAO 25 3bi% Hts 26 4 7L Mg 9
VIBRA G Jo 0 8 & m ) o B, Hovh A 1 12 & T i
WUZ, Hox 25 B R & TR ZS8E KT . Hik, fRIE
FURR VI BR AR J5 ST B bk K Bz B Rl

TR o B R T B R SR R ER i 15° 5
B E 57, M BE W] o A P a6 MV X & U2 BT,
Jiby B T BEMIE ST BRGF 20~30 Gy, DAHR i Je Bk 3R 1
R, AT FLMR R kA2 4%, I i g o 35 S i R R
TR 40 Gy, (i T IR IR 8 i B 25 4 1R
KA PR 22 5, X6 T i BE A ) 995 1) 58 37 7 2 0 4 i
R SF 70 ) J5E R 5 e L 51 DA R A AR B . = S
TE 5 )5 W% F B — 1A Ak 3 58 58 T i 538 9T (intensity
modulated radiation therapy, IMRT) £ AR A DL 507
TR AL ELAK K 77 7 R S BT 77 2 Ak 770 i V8 A5
IS N PO AN o AN TSP U S I T
ST IR A a0 SR T R IR FE R B R R L AT
W EAEIRIT WP T 3/5 InE Y. FLRE A
AT BT X2 SR U R BE 3 A 0 S B R, B R
i % 38 70 4 AR e B 5 R R AR g oL LA
AL AE M OGS TP AR E X T 1 em B9 Bolus, 25 5
MAHK 2 em X2 cm B, HEE/NF 5 mm, X 7 &8
BRI AE 2% e A . S s R U — 1 R R g S
i PR R AR L TR TR X IR Y T R AR
BN i A R E R TS T 5 mm B E 42 5
25 B N TR R B s A A i i RRA T B K s
JE R e A DU R A 6, X A S g X AN [
25 s KN FLIR I AR 1A R G IMRT 57 & 5% ) & 3, =5
FERKTF 10 mm XI5 25 1 K F 5 mm 31507 25 5
AT DX R AR R A LA R R e X B R R R
X, H 10 mm %1% 5 mm iR E™E, BXTHTF
B R RIE T B LB S 7S A B Y AR AR 2 1
F AT ENE .

1 T T AR DX A7 A R 2 R Y 3R A AR
F KBkl . LIM-REINDERS %" BE5E % 8L, 4 F 3.
5.7 F1 9 BF IMRT 150 . 2 1 77 5 K 29 02 4b 07 1 2 9
—2f 2w ) R/ B TR B A R AR
SHIAU 205 i e #5 2 BF3& B 7 (2F CRT) #+%1
A 4F IMRT % ¥, 2F CRT X 78 1F A AES 17 8 A X
WA KZ) 3 mm #9550 2, F 0 &2 0407 &
) 52% ; AF IMRT 114 K# 4 PTV X7 KT
1 mm PR B A7) 5 A Ak 5 300 B 94 %0, - ¥ 3 1 )
2 R b 7 Y 65 %6 .

AR S LR g AR 4 SR A AR A R AT R 7

¢ AEF 20226 AFH 51 A% 11N

[ 5E A ALY . K Monaco 114 & 48 19 $2
BERY Surface margin TIRE K o KLY VE FH v Bl B 56 B¢
TLirE AR VMATsm 1R % 38 7 o B 5 48 .
1100 N S R e I B T e (e 7 R N 1 7l N B a1 i
B35 95 Vo S D ARFRAEAT 0 — , B4 T H R 19 fE 2% 4 B A
i SR DA AR B TE G T2 25 = HL Y fg Ik B ) L
LA KD, i VMAT 3% VMATsm 3t %1
ZElf Dy FIHLES BEEL BAR A Gt 22 7 (HZH
B 22 M AR /N I RGBT th B UK . A 3 Mona-
co IR & 4 % H Monte Carlo B3k, VMATsm i1 X
AR AT LI B AL 7 R 90 %0, B BEN A
S \Monte Carlo #2481 K AN [ 5535 X5 Lb A [A] A S5
AR IR R L 45 R R A5 B R S N IR T
il 5l A Bz BRI 4, e K T3R8 20%0 . B TR FR
Tl R BEAERLAAR b5 13 1) 3 2 X 4l 5] 4k 3 A7 360 iE o
A BEAE G PRI I 13 v 1oz FH >fe W0 %€ 58 35 19 Bz K I it
FIIZE W % B Ik A2 A% L o 7 e 6 B A Bl 3 BB 3 R ik
FU AT R &I UE L K O e R A L
Hwe.

g5 iR 78 2L IR AR A RS 0T Y i i o
XlHr, AT LAk H Monaco 13 R 488 Surface margin
T B ok $12 fep M R X3 2R ) b, HLHE XIS R B RN A0
HA B . BR AL A Bk EOng = Sl i D, B A Y
i, HAh i R B R E Y st .
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