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Effect of Monaco fluence smoothing on dosimetry of postoperative

radiotherapy for rectal cancer’
LIU Pan',XIE Qinglan® ,ZHAO Wenlong' , TAN Hongwen'“ ,ZHU Tong'

(1. Department of Oncology ,Ji’an Central Hospital .Ji’an,Jiangzxi 343000,China ;2. School of
Medical Technology and Nursing ,Ji’an Vocational and Technical College ,Ji’an,Jiangxi 343000,China)

[Abstract] Objective To investigate the dosimetric effect of different fluence-smoothing (FS) of the
Monaco planning system on the postoperative prone position intensity modulated radiation therapy (IMRT)
for rectal cancer. Methods A total of 25 patients who were treated in Ji’an Central Hospital from April 2021
to March 2022, with rectal cancer after surgery were selected. Each patient was positioned in the prone position
for simulation,and 4 IMRT plans with were performed based on the Monaco planning system under the same
optimized conditions, with the FS setting of Off,Low,Medium and High. Compared the dosimetric differences
in IMRT plans at the four FS classes. Results The planned target area (PTV) ,dosimetric parameters endan-
gered organs and normal tissues, machine parameters,and gamma pass rate under the four FS classes could
meet the clinical requirements. When FS chose Medium and High,the PTV and dosimetric parameters endan-
gered organs, machine parameters and gamma pass rate all performed better; FS from Off to High,there was
an increasing trend of each volume dose V;,V,,, V5.V, ,V,: .V, Vs, V,, and V5 in normal tissues,and ex-
cept for V,;,the difference was statistically significant (P<Z0. 05). The volume dose of normal tissue of High
was 5. 28% higher than that of Off,and normal tissue received the largest radiation dose. Conclusion Medium
flux smoothness is recommended when designing a prone IMRT plan for rectal cancer using the Monaco plan.

[Key words] fluence-smoothing;rectal cancer;prone position; Monaco;radiotherapy;dosimetry
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B T 23 A4 O B % FH AR 28, 470 Bib oz
BELE A7 . AT 1 h HEZS K/ME, FF k7K 500 mL
7 155 e 75 2 A S 2367 IR B et . AR e o
FRAIH KL CT.HEE 5 mm™™ L JEH N 3
JEHE 12 BB EEY R 5 om, BEHIHREUR E 22
AR W AR S 24 NN 4% & Monaco 5. 11. 03 it
AT IR RS
1.2.2 X485

A £ 24 i TR — o7 w8 A 9% I R B O 42 ] B R
S A RN 2 BR 2y 83 5 AR T o8 I A I X i
AL 45V 2 PR B n] BE5R B IX L e X — B X I
PR¥E X W AN 6 7 10 56— AR 97 5 mm 2B B TH 1§ IX
(planning target volume, PTV) , 4] /G K45 E .
1.2.3 @it x it

TR T FH ) T 26N 4% LS4 Elekta Synergy.
B 40 XFZ 0 S, i R R 1 em, X PR RE R 2
6 MV, RIS R, R R S KA E
YU 2 R BT L S 8 — 2, B R R R B FS
9% Off \Low.,Medium il High, 5% 25 41 100 4~
Yy B R R R B R S 2 AR 1507,
100°,50°,0°,310°,260°,210°, 7 & 35 M4 0. 3 cm,
B/NFEFSERE 0.6 cm, AbJ7 il aEr . B E 50 Gy,
W 2 Gy, 4 25 WHEST, BT o5 35 75 oy Bs U it o
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A I PR SR . ST R R E O EPEAG PTV,
& M B I IE W AL H B2 S5 PTV WG 2

711

BB KA (D) VRN R (D) R (D)
& B A8 B (conformity index,CD) ¥4 P 48 % (homo-
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FlE S HH B WE Docan ~ Vio s Vi » N Vo o 28 BEH 3k
Vi HELZRAGIFFE L (P<0.05), L3k 1K 1,
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*1 AEFSTPITVHMBRRBEFNESH (n=25,7=L5)
Wi H Off Low Medium High P
PTV
D, (cGy) 5267.62+16.29 5 284.34+23.87 5 265.82+6. 34 5 276.76+26.95 0.087
D, (cGy) 4 034, 26400, 45 4078. 60360, 17 4 177. 04364, 99 4 207.38+353.79 0. 003
D,an (cGy) 5 127.00£21. 28 5 135.64219.65 5 138.96+23.09 5 149. 76222, 94 0.018
55 e
D, (cGy) 5 209. 20420. 93 5 236.42+44,54 5204, 96+28.03 5201.88+25. 11 0.516
Diean (cGy) 3 876.06+218. 23 3821.96+208. 94 3 838. 06204, 74 3 801.58+203. 62 0.021
V(%) 55.1045. 95 52.9145. 80 52. 9045, 11 52,0944, 98 0.008
Vi (%) 22.95+5.18 21.8343.97 21.90+4.58 20. 2444, 45 0.029
N
D, (cGy) 4 629.674109. 09 4 514.18+168. 98 4 529.584195.02 4512.16£172. 92 0.087
Dyean (eGY) 2 266. 36258, 47 2 292. 464256, 74 2 304. 82+229. 62 2 336.98+209. 13 0.207
Vo0 (%) 54.51411. 40 54.73410. 60 56.03+11. 28 56.35+11. 14 0. 036
V0 (%) 27.7348.10 26.6146.51 27.7147.58 27.0545,77 0. 456
V(%) 10.264:3.13 8.74+3.48 9.2144.66 8.58+3.31 0.169
Vo (%) 0.100.07 0.050. 04 0.06=0. 05 0.0720.05 0.153
LR iE= S
D, (cGy) 4227.104+119. 22 4 211.35+121.51 4198.374+217.19 4 207.734+251. 34 0.237
D,ean (cGY) 2 452.90+225.10 2 416.06+232. 86 2 374.82+209. 54 2 370.42+224. 84 0.218
Vo0 (%) 67.12416.18 66.99416.16 65.22416.03 65.8614.13 0. 782
V0 (%) 25.7946. 49 23.7745.73 23.1045. 50 22.3746.63 0.063
V(%) 5.11+£2.75 4.46+2.17 3.74+2.74 3.6642.70 0. 045
FE Sk
D, (cGy) 4194, 954176.12 4 118.824137.02 4 140. 58204, 41 4 133.96-183. 14 0.109
Dean (cGY) 2 372.14+296. 77 2 247.00+263. 33 2 176. 80+220. 96 2 228.08+233.02 0.212
Vo0 (%) 66.02418.72 65.52420. 58 59.96+17. 25 62.60+19. 93 0. 067
V0 (%) 24,9545, 93 23.5546. 80 21.5443. 80 20,7742, 95 0.095
V0 (%) 4.1242.02 2.92+1.74 3.10+1.86 2.67+2.20 0.051
V0B AR ) 7 e R A
595 k2 KA FS TERARARSE (n—25,7 L)
8 Zg: i } {\% Wi H Off Low Medium High P
ﬁg gg: Vi 36.4346.85 36.67--6.77 36.84446.78  36.7546.76 0,162
%g: Zg Vi 26.9845.72  27.167:5.62  27.43%5.77  27.60£5.66  0.002
% } } §/$ Vo 18.7244.47  18.8444.39  19.0644.36  19.37E4.39  0.012
H'o. 054 Vi 12.3343.37  12.43+3.32  12.6043.44  12.8743.53 0,001
Vi 7.6042.64  7.67£2.67  7.8442.76  8.1472.72 <<0.001
0Ff Low Medi um High Vi 4704214 4,75+2.08 4854206  513+2.22  0.009
FRESS Vs 2194153 2.2541.49  2.33+1.59  2.58+1.63  0.003
B 1 AEFSTCI R HIZ{ER ’
x2 AR FS TEEAHARFIESE (n=25,xF5) 2.3 MBAKAFR BT E
o bow  Medum  Meh P FS ) Off £ Medium , 57 ¥ HLAR W8 0 1T
Vi 50.9148.05  50.98+7.86 51.268.03 51.44+7.98  0.001 B ) S P R R L, 2 R G R L (P <C0. 05) ,
Vio  42.657.37  42.7847.23  42.9547.34 43.23+7.23  0.008 5 Off te#, High BT B H08 /0 9. 80 % . ML 4% Bk B sk
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9. 20% FEITTFAE B 7.89% ., FS M Off %
Medium, v i i3 R #4255 & 11 R Bk H & b B8 5,
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High 11 v it 25w, 8 Off #4n 1. 78 % , Z R A 4
H2EE X (P<<0.05), L3 3. & 2.

®3 AEFSTHNHRSHER vy BEE(n=25,7%5)
i H Off Low Medium High P
FEE 178.73423.76 170.12+18. 21 167. 60413, 50 161. 23+10. 32 <0. 001
HLES Bk E (MU 895.56+77.13 879. 65+ 65. 32 843.69+62. 35 813.18+23.76 <<0. 001
FHE T F ] () 365.22437. 60 361. 31429, 14 347.43+30.76 336.42+32.50 0. 030
Y il A0 96.12+1. 31 96.70+0. 77 97.38+0.92 97.8340. 67 0.010
1oy o T3 (P >0, 05) 5 11 FS ) Off % High, HT &
950132 % ] :'E%&““‘ 3R, 22 AT Goit 24 B (P <<0. 05), H High f%k
s900{ . £ . -y . X P00 {HEK 8 Low 30 8. 45% , EEJRNZEREE FS M
= R I B AL OFF 51 High AT, 443 1 5 F 5 57 085 15 1
gsco_ eyt 8 = e P - 0K B AR 2%, B High 19 CTE /DN, 55 FS FHPHRS
o to. Y FE AR, 2R 490 0 Tl L W DX, 39 m BRSRE S L DA
50 TR AT, S BOH X i 1 2 P78 2%, High #9 HI
T T T T s e e A, Hig K. EFLLEAHr, FS %8 Low 5 Medium Hf
THRIZE G
A2 ARESTDARANERELE e i B BT 5 I A 4L U A 2 R o B
3 it ® Do s Vio N Vio o /N Voo FIZERE SRV, W, ZRA

B FFik Monaco 730 R 4842 H AT iz 0 H 8y ko7
R &R g il SRR R B AR M R T B L 3T
BT FS RHEEMATE S Bz — A FS
T E 0] DL G o e b 5 T 3 T & 2 AR R % R A T AR
P BT IR AR S R, BESYXT
FS X 22 79 PR 2L I BOIT 19 ) B 2E mF oY A SR R
FS 0] DLREAR 7 55 ML 3 Bk 55 S 300 a1 530 B ) 4,
i P B A L R R R IR TR . B
R 2 58 T FS B SR WO B0 s R L 4 R
FEH] FS 3 o oo A28 4% 3 R 5 B A O R IR G T AR
Xof L DX S 9 MR B A R R L, L g X AR R R
PR ALIDIE LR - NS TN = S (AN A
TEIT R RIMA 7 X5t 182 1B L /N i 4 7 A1 A0 Bib 2 o
KT FS XF H W9 AR S5 0 BN 36 7 B9 57 2 2% 52 e g
e/l (] B 45 AE B 21 20500 1 43 b B it R ) K E
M2 7 TR B FS X E R 5 BOT R AE S L R
VBN FS $2 4t 5% |

ABFFE L, FS I Off 3 High #9845, Dy,
Do YIRS R AL L (P<C0.05),
F2 B R R X AR, R R TR IR R L, A
X 5/ e 2 A BRAAE R 2 E & i FS H
Off & High FF 3G I, 45 A4 6 20T 55 B 44 50K 1
JEE ARG BRI ARG R LK FS FHP 4, 3 I KG 4l L
D7) 5t A 22 7 v s e a0 S B RS B 2 o A
TFPATHE I , 52 M. 5 FS F B RG ofE B Be A% 1R 5
T B KL M X B R s S /N R TR . FS M
Off 3] Medium,CI 13T . High B9 50 E /)N, 22 7 LG

it (P <<0.05), HA& %% FS TR G XA E
R BRI FF A 0T R & 2- EOR LV FS S 90k A8 Xt g
M EFRSHEGEWE /N, EHHALFESH . %
RBGR R R V. 4M56A 2 5%, H FS M Off 3] High, 4%
PRFF B 2 B B L B FS 3, T B 58 B AR
2, A 5T R KL S BOIE W 4L 4% BER) a8
High B}, 1E 8 20 2132 R & i K, 5 Off H#., High
{4 1E B 4 2045 PR BGRB8 5. 28 %4,

FENL 5 2 80 S 1T R 2 8 07 1, FS M Off 5|
High, 7B 40 AL 2% Bk 55 B 500 o 530 B ) 40 { 52 B0 3
IR, E R A G EE L (P <<0.05), 5 Off i,
High 197 B B0k 20 9. 80 %, ML Bk Hodi /b 9. 20% .
F B ) U 7. 89 U6 L X T R T B A R
T B, BT FHP A /D T R B 2% B R AIG L ML Bk 5k
AR LU 20 T Ja 3 B8 e ) B 2 4 L R ST R R
H Y FS A Off 2 High v 18 ok 5 58 85 33 #4 3
5 Off e, High i v il ol R340 1. 78 %, High 9 ¥
SHBURES Ty IR B LIRS 4 =N ND & sl B I R 24
Lot 4 3@ ok %2 J7 m, High 45 208048 & AL Medium
i a

4 FS T HEIX  fabLas B MOE & 4200 5 & 2F
SR G WIRIBIT B R . R B S TS 4L 1K
FEIE I K ¥ 51 Dy T L FS ##f Low 5 Medium
B, CT AT HI $0(E A ML 2 B0 TH Rl 3 ik % 5 1
FS &y High & I » Medium ¥R Z ; 1F % 41 4UK R 57 4
J5 1 High 4 1E % 20 20 3% JE 57 it e A, 30K 38 m — ik
Fom R . TR R RS AR RE 5SS
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BV R A N R, AS B 52 AR B 25 SR B X
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WA HA R R G SRS %,
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K145 5 1 PE RE PR B ) St A B R A RO TR L AE
H i EMY IMRT 30 3t i, 47 % % Medium
AT R A .

[1] SHIJ,YANG F,JU X,et al. Comparative study
on dosimetry of VMAT and IMRT in assisted
radiotherapy after radical resection of rectal
cancer[ ] ]. Oncol Lett,2017,13(5):2971-2974.

(2] HERDAEMEZG . hEYS EEE2 TG
(2020 4E RO [T . th 42 EH I b Bl a 5, 2020, 23
(6):521-540.

[3] 2, DM, ¥ s, 55, 11 W AR BT HOT R & R
Hor BB R AF5E R S L) ], H PR BE %, 2020, 49
(19):3288-3292.

(4] W& %, 55, %, BT Monaco K [7] 1 B
T3 2NAE 70 3L 988 R LR IS ) SR 50T b i 5 2
Zes )] SRR R R 25 2% 35,2021,25(1) : 1-5.

[5] SRIVASTAVA A K,BHARATI A,RASTOGI
M, et al. Evaluation of dosimetric implications
of Pareto and constrained mode of optimization
for Monaco TPS generated VMAT plans in
post operated carcinoma of the left breast[]J].
Pol J Med Phys Eng,2021,27(1):11-18.

(6] B/, Z=Aald, Bratg ], 45, B 1) 20 4 5 ik
Y7 A [F) S B A1 B 5% /0N i TS b 32 e R 1Y) 52 e
WEFEL) ], BRF A2 45 ,2020,41(4) :61-63.

(7] MREE.¥G A 07, SR, S B AR S RO
AN [R) RS Y 5000 AR R 2E E A ). b R A A
2019,28(2) :201-205.

(8] VB X Jar X500, 55, 8 S0 AR 5 L BT 1
SR ST 5 25 BRUE B ) 5 O 30 3R] 2 e F
FE[J]. EIREE2£,2022,51(17) :2970-2975.

(91 #EicTe . 48/ Rapidplan {5 A B A 72 il 7L Bt
P R e A SR ST H i 0 AR L) ] E R BE
2022,51(9):1516-1519.

C10] BRA, X ai A B i WG , 45 35 T S48 50 1Y ki 40 BR
T VTR B U [ B O R o7 ey LT DL BE
J7 DA%, 2021,42(9) 1 36-40.

[11] WIDODO P,PAWIRO S A,SUSILA I P. Do-
simetry for intensity modulated radiotherapy
(IMRT) technique using ion chamber matrix
(MatriXX-FFF) with back projection method

FAEF202F3A%5525%5H

(usual 6MV and 10MV)[J].J Phys:Conf Ser,
2020,1505:012015.

[12] & G AE b L/ B 5 e 9 o 428 v o 9 5 800 )
I UE 52 AR m LT . AR O R A ek
2020,29(12):1021-1024.

(131 Z=5e fif W, 0 55 4, 55 T v B 1 8 i 25 AR ik
HOF TR BB IE DT VE LT L v E BE e e R
2019,36(1) :33-36.

[14] ADAM D P,LIU T Y,CARACAPPA P F,et
al. New capabilities of the monte carlo dose en-
gine ARCHER-RT: Clinical validation of the
Varian TrueBeam machine for VMAT external
beam radiotherapy[]]. Medical Physics, 2020,
47(6) :2537-2549.

[15] BAJWA S,GUL A, AHMED S, et al. Monte
Carlo commissioning of radiotherapy LINAC-
Introducing an improved methodology[ ]]. Rep
Pract Oncol Radiother,2020,25(5):720-724.

[16 ] BARBIERO S,RINK A,MATTEUCCIF,et al.
Single-fraction flattening filter-free volumetric
modulated arc therapy for lung cancer:dosime-
tric results and comparison with flattened
beams technique[ ] ]. Med Dosim,2016,41(4)
334-338.

C17] BEBLT IR A G, 55, T 52 R W AL
{149 M 98 R T 25 AR SR TR VR O T R R A ik
LI v [ B2 2 ) B~ 2% 3L 2020, 87 (5) 2 529-
534.

(18] W AT 5 A %, 5. 38 5 1y 2 X A0 39 R 3L
AR S5 25 BRUE 5 ) 5 0T R B 2E i s e [T . BAR
iR 5 2%, 2021, 29(15) : 2691-2695.

(191 BN, b5 O Ae, B, 55 38 &1 1 BE 0 5 809 i
SPRIT R B g L ], b B AR S T4, 2021,
30(3):288-294.

[20] #fsds, £ o0 HULEL, 4. 5 1 4 B iOT
BT B AR TR AR AL T 55 1 308 700 o 4 B 1 AH G
PEA AT LT 0. AR R B2 %, 2022, 30 (8) : 1463~
1467,

[21] CHANG K H,KIM D W,CHOI J H,et al. Do-
simetric comparison of four commercial pa-
tient-specific quality assurance devices for heli-
cal tomotherapy[J]. ] Korean Phys Soc, 2020,
76(3):257-263.

(22 WRFA, X S d G, 5. 56T A1 50 50 19 1 400 PR
PR B U [ R SR O TR LT L B
JT DA 244 ,2021,42(9) :36-40.

QIS H . 2022-05-18 & 18] H 1. 2022-09-08)



