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[ ZE] B K% AEMonacoit X & % P 42 R 5 AN 323514 77 ( Volumetric Modulated Arc Therapy, VMAT ) %] B3t
H AR AT B HBROIMLA Hom, Fik &L K EMonaco & AT B F AT 69156 B HegCTEAL, #HXIEM
Monacoit ¥] & % P VMAT# 454 7 7 X, @& TR %A Pt A MAA R (2, 3. 4, 5. 6. 7. 8 mm) , 1F3]t
RegLER, FAARBATEEFAEB BN LTSN, ER A EMER T2 mmASFE, HRIEREHFHDyg. Dy D7
¥4 384 (Homogeneity Index, HI ) f£#1 3L MA&R T 43 mmbt H I 2 2 F (P<0.05) , FMAEHILMARTIER, Dy

D, #HIB £ 5% 2% (P<0.05) . LA MR T A5 mmbit, DFHEV, A HmiV,. Ve REm 257 (P<0.05) ;

HHE MR T AL mmit, BRAVEAEEZF (P<0.05) ; A MERTAS mmit, £REFLENBFMEZEF
(P<0.05) . Z5if EMonacoitX| 24 ¥, T &HBEEL T ARNART A3 mmat 2 & e, 406K X 69+
BE— AR i RE T AR B B T 508 9T 6 R E
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Effect of Calculation Grid Size on Radiotherapy Dose of Cervical Cancer in VMAT Planning
WEI Min, CHEN Changjian, GE Shuang, XI Huizhen, CHENG Jinxiu, WEI Peng, ZHU Peijun, YE Shucheng
Department of Tumor Radiotherapy, Affiliated Hospital of Jining Medical University, Jining Shandong 272000, China

Abstract: Objective To explore the effect of calculating grid size on cervical cancer case optimization when using volumetric
modulated arc therapy (VMAT) plan in Monaco planning system. Methods CT images of 15 cervical patients who received
radiotherapy in our hospital in Monaco system were selected, and the plan was optimized using the rotational treatment method of
VMAT in Monaco planning system. The planned results were obtained by only changing the grid size (2, 3, 4, 5, 6, 7, 8 mm) in the
planning design parameters. The target area and organs at risk were analyzed. Results Using 2 mm calculation grid size as reference,
the Dyg, D
(P<0.05). As the calculation grid increased, the difference of D,..,,, D, and HI were still statistically significant (£<0.05). When the
calculation grid increased to 5 mm, for organs at risk, there was significant difference between the V,, of the small intestine and the
V,, and V,, of the colon (P<0.05). When the calculation grid was 4 mm, the Vs of the bladder had significant difference (£<0.05).
When the calculation grid was 8 mm, the left femoral head was significantly difference (P<0.05). Conclusion In Monaco planning

means Do and homogeneity index (HI) of PTV were statistically significant differences when the calculation grid was 3 mm

system, the mesh size of 3 mm is an appropriate choice for cervical cancer patients, which can provide a certain reference for the
design of clinical planning. This will not only improve the efficiency of treatment, but also satisfy the therapeutic effect.
Key words: calculation grid size; cervical cancer; volumetric modulated arc therapy; radiation dose
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U B F Y CT BIR, BEB L, Filk36~65%,
AR 55 %, ITA IREZIGHIGIL, YN E RIEZ
57, YRR AL 50 Gy/25 (A 5 W) sl IR,
1.2 CTREN

SRFRALAE CT BHUAL (ORI, fr 22 ) (1 e 44,
P ENIRARAY 5 mm J2JEH) CT EIE14 2 Monaco5.1 i1 &
GiibAr =dEE . REBUNEM, POBRIRIEFTE S, B
A MR ICRU 83 S4i45 U SEA T4 X ) i o 07 Rl R s
Bk Versa HD HAT 80 Xt Z M-y L2 in sk g 61 7 B
el 6 MV X 28, A VAMT H-RI e gy ok 2,
AT 360° 2RI, GBS E 30°, /MLk ( Collimator )
FAER 15° 5 BRI S AR S B3 180 5 1R ASH
FEFEN 1% B/NFEFSERERIN 1 em, TR RIRE 00 2.3
4.5, 6, 7. 8mm,
1.3 VMATi+XI#9i& it

P45 Monaco 7131 R G HoAl S R4S (e INE . i
AINFRFSEESE ), RS TFER RS RST  EE R/ NAE Rl 2k
tfe, RIS EIEE 7 A, ks s, #alie
I —ZI78 AL LRAL Ty I 95% I 2K .
1.4 M I5HR

ICRU 83 G4t " 45, /Nl iz oh 98% Ay
RIJHEIX ( Planning Target Volume, PTV ) ZFf{55H ( Dy ),
I RN U 2% 1) PTV A2 B K5 BB S (D,), MRIE
P15 57 & AR B 7 B (Dose-Volume Histogram, DVH )
Al AR, PR TE AR 6 A 5 PTV i 14 47 48 %8 ( Homogeneity
Index, HI). i&JEHE4L ( Conformity Index, CI) DA KA
RS RS R HLERBE L ( Monitor Unit, MU ), H:
HOPTV B HUMEEZE 1, 38 PTV 7 & 434 () DVH #h £k
FEEEREBE, PTV &0y 5) ; CLBdER 1, KUk
SERAIFIR AT PTV JUAT AR 0] 385 I 2 bt o

f& KA E PN « /M Vi, Vi (Vi 8 30 Gy f155H)
INBIETR, Vo R 40 Gy EEH/NAIRTL), 25 Vi Vi,
B Vs, BEE Vis, ZEBCE K Doean ( Dyean AT REGTF5EFY
SEHE ), A7k Doeano
1.5 GItEN

& HI SPSS 22.0 AT AT Bds 20 M, IR IEZS 23 A 1Y
TFEPERERH X £5 3R, TR ¢ K25, DL P<0.05 A2
SAEGIERE X

2 B
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AR R RSF 54T PTV BITEM 8 bR 022 1 s,
VIR A% RSP 2 mm 2%, X T PTV FIH Dy, 115
A% RE R 3 mm B 2% 55 B 3 (1=-2.425, P=0.029) ; X
F PTV 1 Dy F1 Dy, IFFEMAE RSF 2N 3 mm A HH 3B
%5 (1=2772, P=0.015, =3313, P=0.005), H Bt it
TR R UK, 22 SARERAEAE . I AR R R
3mm i, D, SRR RS R 2 mm 4 mm (15
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Hi, X PTV W HI, iHEMERS S 3 mm B, 52 mm
BIMI A B 225 (¢1=3.292. P=0.005), BEETHE RS
SPREUE R, ZERBE (123292, P=0.05), HE MK
RSERE AR 6 mm B, PTV i CLAK 2 mm B} H B & 3% 22
5, HEEEITTHE MM RCHEBR, 2580 E (1=4.49.
P=0.001, t=6.675. P<0.001, t=7.506. P<0.001), XI
FiH g MU, 5 A% RSN 3 mm B, MUIEFIF
BLRIAE R SE A 2 mm Fl 4 mm (7, 3 R RS R SF S 4 mm B,
PTV % 2 mm K g 257 (1=-3.071, P<0.05),
F1 REHERER T &4 TREPTVH £ 5: 0 (X +s, Gy)
IR

wr+ Do Do D, HI Cl MU
49.061 52.006 53.867 1.07 0.871 998.645
2 mm + + + + + +
0.307 0.465 0713 0.013  0.018 111.054
49214 51747 53366 1.062 0.865 984.313
3 mm + + + + + +
0.204"  0.336°  0.440°  0.009° 0.032 129.590
49.130 51.825 53.523  1.064 0.873 1057.655
4 mm + + + + + +
0.192  0.361° 0.583°  0.011' 0.016 135.426
49.139 51715 53327  1.060 0.865 1058.523
5 mm + + + + + +
0.167 0.334°  0.535°  0.010° 0.020 137.160°
49.167 51.703 53.330  1.061 0.839 1078.753
6 mm + + + + + +
0.198 0335  0.521°  0.0104° 0.027° 168.439
48942 51818 53472  1.061 0.814 1084.135
7 mm + + + + + +
0.409 0.458  0.660  0.016° 0.030° 179.586
49.101 51.735 53.368  1.062  0.803 1049.659
8 mm + + + + + +
0.264 0.451°  0.685°  0.014° 0.034° 160.321

E: A TDg BRI FRAERT A2 mmig b
t=-2.425, P=0.029; °& 7D, .5 % it L A% R A 2mm
MLE: 1=2.772. P=0.015, t=2.419. P=0.030, r=3.322.
P=0.005, t=3.372. P=0.005, t=2.340, P=0.035; ‘. %D,
55 MM R A2 mmAgi . (=3.313, P=0.005,
1=2.865. P=0.012, r=4.191. P=0.001, t=3.899. P=0.002,
t=2.910, P=0.011; “&-FHI5 % H A& R +2 mmAa
Wik 1=3.292. P=0.005, t=3.154. P=0.007, ¢=5.123.
P<0.001, =3.389. P=0.004, /=2.694. P=0.017, ¢=2.256.
P=0.041; ‘“A7~CI5ZDHEMAERT A2 mmigrbi.
1=4.496. P=0.001, 1=6.675. P<0.001, =7.506. P<0.001;
R AMUS % A RAAR T A2 mmARE . (=-3.071,
P=0.008, r=-2.697. P=0.017, t=-2.228, P=0.043,

22 AETEMERT &G TRRBAENZEN

AR A RO S5 fe Mo B 500 i e e an e 2 By
N, SEIENTE R R ST R 2 mm B R, 2415 R
e RSTHG RN 5 mm B, /NG Vi FIEENH T Vi, Vi
WE 2% 5 (1=-2.184, P=0.047, t=-3.558. P=0.003,
1=-2.404 . P=0.031); JFE WA R FHmMHK 7 mm B, H
W Vs I EMEE S (1=-2.652. P=0.019) ; 5L M
RAF R4 mm B, BEDERY Vs B0 21 25 5 (1=-2.570,
P=0.022) ; AS[F] A8 3155 A% RSP Ak S5 0 5 A | Sk 1
D, T EMEZE S (122135, P=0.610) ; X TZBE k11
Dmean’ ‘H‘ﬁm*ﬁﬁﬂ_j"j 8 mm Eﬁtﬂfﬂﬁ%‘@%ﬁ (t=-3.106,
P=0.008 ),



R FR A RBRT FMTEEZEH RN (X+s, Gy)

R

R+ V5, 2Ny A 25V, 25V 4 AWV, BV,  ARFE KDy AR E EDpan
34.335 18.526 35.312 25.769 51.957 45.931 16.559 16.545
2 mm + + + + + + + +
10.415 9.063 11.596 10.325 17.475 10.252 2.225 2272
35.455 19.341 36.000 26.294 53.935 47.811 15.332 16.922
3 mm + + + + + + + +
9.469 8.609 11.423 10.434 13.689 10.691 4.858 2.560
34.321 18.987 35.377 25.593 51.849 47.169 15.929 16.539
4 mm + + + + + + + +
10.387 8.905 11.267 9.888 14.836 10.773° 2.591 2.871
34.933 19.482 37.056 26.687 54.976 47.939 16.313 16.657
5 mm + + + + + + + +
10.333 8.865" 12.168" 10.359i° 13.578 10.195° 2.453 2.719
34.930 19.768 36.956 26.989 57.672 48.567 16.741 16.828
6 mm + + + + + + + +
10.501 9.091" 12.215° 10.358° 12.763 9.893¢ 2.474 2.979
34.799 19.713 37.251 26.849 61.254 49.267 17.041 17.157
7 mm + + + + + + + +
9.627 8.684° 12.369° 10.505 12.089" 9.780° 2.788 3.250
35.265 20.081 38.170 27.429 61.247 49.895 17.284 17.778
8 mm + + + + + + + +
10.375 9.085" 12.708" 10.757° 13.843 8.638° 2.608 3.242"

E: CRTRDNBVLAL R A E AR T A2 mmARbE . 1=-2.184, P=0.047, t=-2.253. P=0.041, t=-2.424. P=0.029,
1=-3.309. P=0.005; "& T %M V5 %A MAART A2 mmAabi: =-3.558, P=0.003, t=-2.608. P=0.021, t=-2.336.
P=0.035, t=-3.320, P=0.005; "k =MV, 5 LM% R+ A2 mmigrkic. (=-2.404, P=0.031, t=-2.902, P=0.012,
t=-5.013, P<0.001; “&= AWV, 5 R E MR T A2 mmAaLi: =-2.652. P=0.019; “kFBEMRV, 5 &t EmisE R+
2 mmABKE:: 1=-2.570, P=0.022, t=-2.407. P=0.030, t=-2.910. P=0.011, t=-3.667. P=0.003, t=-3.128. P=0.007; "% &£ &
KDy T ANV M AR R 42 mmAREL: =-3.106, P=0.008,

2.3 ARITE MK R~ T 16IVMATIHH &I B L B 18 5 47
PRI 1 il B ] (R 51 %, Lotk 1 VMAT it
R AL BRI AT 20, 20 3. 4, 5. 6. 7. 8 mm iI&
PR A& RF T 3Rl O Ak B 8] 43 531 R 1732, 965, 703, 623,
562, 400, 356's, SrAT R B, TFE M RN 2 mm A,
THRIFEN ARG N ST 3 mm Y 1.7 1%, HEEE A
(SN W ESF b N A o 9 = R SR 8 S % [y Al R

3 g

AWFFE AL T Monaco THHRIRGerh 7 FOAR ] 158 /4%
JFE&MFTRFRIT R, JELTE RS RS 2 mm 5%,
SRR, WA THA AR ROTBUA s, PTV Fife Kedi
BRI R AR AR A, TR AR RS A AR 2 i R Y
T, ST ESUREERU, B PTV RBEKR, HEK
W EWAAHNEZ, TR RS RSE ST PTV Ffe K B
FEAE R I 2 v R Y 25 5 UYL FETH SR R, X
PTV JE Bl ) M B A7 A0 o 23 iRl 313 s R ek
ARKE PTV R A K U 25 I A7 A8 S5 ma 51 e (I TR
THE RS RO B AR A TR A A B TSR A (R0
RBE RO R 2 S ECTRR 22 M, RWIHE K
g RS () I/ N4 8 4 5] IR IR A XA/ 5 X T B 33
PR R UL, AU W BEAAE I 28 RS2, A Y
TG AR X LT AR, LA R B A R R e A AN
ST FAAT:, #0523 e A AR 1A s R el 551 g
TR U AT A R R E 3 mm B MU ORI X
FEAG, MU B R PRSI/ T 3697 s p it i) U, %

FIRIT AT BRI B R UL, IR YT I B 9 48 A 2 D
YR SRR P A PR IS (R] . MU B0 I Sk /b, AT AR N
AR AT SL NI 2R, NBRIE LR, BRAR T IR EUEM
1;%% [16-18]0

T WA RS0 7 -5l A 35 ORG S FEE A5
SR A U A IR A R X AN [ g 7 Tl i R A
XoF RS Tree e LAl FH TS RS2 2~3 mm, H7RTFSE
SEEHILL. RpERE S Y R R SR E 78T ( Stereotactic
Body Radiationtherapy, SBRT ) #ff 53¢ H1 45t iF 55 I’ 4% R f
92 mm B Eefl . B AR BT A RS ERBERR, HE
FIFEE K ARE ., 5 SBRT M mifE SR L, & S
I Rt B AR A AR X I . 324238 %5 ¥ #E Monaco T
K2R G0 PS5 AR RS X S ST e s i st 45 14
THE A% RSE 2 3 mm BRI PR A3 1, FfE T
TR S5 RRCE,

TR RE R R AR B T AR SR M Fghr 2 — 2, &
BEGEH, RIS RSN, T RIFER K, HRIR G
TR RTHES 1~8 mm, B P M R RA 1 mm
AP AEFERT KA, A TG IRSEPR TAE, Bk, AR
RAF R A% R SE R 1 mm TG TR, MRl
KT SEATH B, THERIRRS Ry 3 mum BT R 5
BiE, X SRR A U LE RS R EE X AS [ IR o R
Wi 23 A5 2 A 25 1B

4 4iig
PTV I S B BVTAN S AR Bl 3153 W0 A% RO ) e
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I gtz 720, Wik, 78 Monaco T R4 h kit
B VMAT TR B 75 X 15 A% RO DAk . AR
HR A AR ST R 3 mm B, BRAETH AL PTV B4 TF 48
¥k (Dygy Dpeans Do MU, HI, CI), WAREFFE Il ARHE &
AE B HI R, I, 7E Monaco T 2 4t Hp 4 S
47 VMAT AR R TS RS R SE 8 3 mm 2 17,
TETH RN RF 2R R i i T TAER R,
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