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Dosimetric comparison and analysis of volumetric modulated arc radiotherapy plan

cervical cancer based on Monaco system and Pinnacle system

BAI Han, CHEN Feihu, LI Wenhui, LI Lan, ZHU Sijin, LIU Xuhong
The Third Affiliated Hospital of Kunming Medical University & Yunnan Tumor Hospital, Yunnan 650118, China

Abstract: Objective To compare and analyze the dose differences of volumetric modulated arc radiotherapy (VMAT) plan
for cervical cancer based on Monaco treatment planning system (TPS) and Pinnacle TPS for exploring an optimal TPS to
design cervical cancer VMAT plan. Methods Eleven cervical cancer patients receiving radical radiotherapy in Yunnan
Tumor Hospital were selected. With the same location CT data, target areas and organs-at-risk, Monaco TPS and Pinnacle
TPS were applied to design two VMAT plans for each patient, namely VMATyvonaco plan and VMATpwacee plan. The dose
distribution in target areas, conformity index, homogeneity index, and the dose-volume differences in organs-at-risk were
compared. Finally, the advantage and disadvantage of two kinds of TPS in VMAT plan design were discussed and their
causes were expounded. Results The differences in conformity index of PGTVnd and PTV didn't showed any significances
between VM ATvonaco plan and VM ATpwacie plans (P>0.05). For the homogeneity index of PGTVnd, VM ATpwacie plan was
superior to VMATvonaco plan, with statistical differences (P<0.05). No differences were found in the low-dose area of the
rectum and bladder between VMATrwacie plan and VMATvuar plan (P>0.05); in high-dose areas, VMATyonaco plan was
better than VMATenwacee plan. The mean doses of the rectum and the bladder in VM ATvonaco plan were lower than those in
VMATemacee plan, with statistical significance (P<0.01). Moreover, the dose of the small intestine and the femur head were
lower in VMATyonaco plan as compared with VMATwwacie plan (P<0.05). Conclusion Using Monaco TPS instead of
Pinnacle TPS to design radiotherapy plan for cervical cancer has potential dose advantages.

Keywords: cervical cancer; Monaco treatment planning system; Pinnacle treatment planning system; volumetric modulated arc

radiotherapy; radiotherapy dose

(s B8R )2017-12-07
(1B JRAmS A5 W5 7 1) - O AR i B2 A e R RS FH , E-mail: bh001925@163.com
(EfE1EE |2 SO0 1, AT BRI, = SE0F5T )7 1) < CE hIRg 4 RIS A 2% , E-mail: 916133705@qq.com

for



b

%6 FANS, %5 Monaco 5 Pinnacle 11X R G075 & 5088 25 FUE RS PR 55 K1) A (9 751 4 b 3 S o - 655 -
B = GTVnd.PGTVnd.CTV .PTV KA & MBS,

B SV 2 6 L P B R DR e, E
Z K UL FARFIT 0 E AT N LR 63697 T
ZHHTIRIT o BT ARG R X SR = GRS P
THCTT AT L P B B e AR 43 /N 37 3] e 711 £ 1Y
RS, BEREIR SR RE A AN O AP I R 2 2L, 2 i
RS = (SR V0 Crd iRl i o Byl )
52 W0, WYY 1 %l 3% i & 48 (Treatment Planning
System, TPS)"* I8 i SE I 5 =X TR AT 28 (4ETE
WA IE A 45 Horb | 5 1 SE 0 S Hh A
5 2 A R A2 R R IR 58 (Volumetric Modulated
Arc Therapy, VMAT ) 46", AS[A] (1) TPS X A [A] 4 5
B g AT ot A SR RS R R A 2 R
Y H X — 22 S 3 R TPS R fife ™ 7 A ] 1y >Fe 118
& 25 /MR Z . AR PR LB R
JH TPS, B Monaco 5.11 Fl Pinnacle 9.10, 4351 >4 11 ]
1T b~ b JH 422 32 AR A T 10 8 S50 s A\ i1+ VMAT
it &, Bl VMATwowco Ml VMATwmoscs, X 1
VM ATuwoxaco FIl VM AT eraces [ 77 5 27 2 5, PPAl A
(14 TPS AR ER AT, A5 38 1Y) TPS LA T2 SR i
VILE St =

1 AREFTE

1.1 leARFER

BEAILIEH 2017 4EAE 2 F 44 R8I e H2 32 VMAT
P S0 B 11 B RIF RN 5. R ARy 35~61
2 AR 48 % 5 IR YRR Z W TR, OU T Ak
S AT ARG MY o HE A N P P O 4
(GTVnd) 7M™ 0.5 cm J5 2 I HRIHE X (PGTVnd) , %5
IRIT R 62.5 Gy/25 Fs I REE X (CTV) Hij 5 2247 4h
i 0.5 em, BT (L) AR5 0.8 em 15 2 11 ) #1 X
(PTV), 25 T 1Bl it 45 Gy/25 F,
12 Ak
12,1 EELEIEA CTHAME BEBRAMEM, #4938
PO JES T 2, 7 L Pl PR IRCBR S R 1o ] Siemens 23 ]
I Sensation Open 24 CT BIHUUE ML HLE$5 47, $ 4
JEREIMFENR T EHEE A T4 1 om, HE 3 om J2)E,
25 RN % & Pinnacle 9.10 =4 TPS T AEu#4 -
122 SBRABEBEFENENL HEBFWNBT EEE
AR E ICRU 52,62 54 &5 & U7X . GTVnd
A5 T BN N B PR R 25 . CTV E AR ERE +
Bk XA, 29 LaslalBR ;N R AL T & 24 A4S
FEOBUAN R S % P A1 0 BBl PR LR L X 2 LY
&R B B AL M e N AR Sk
1.2.3 ¥32 %I H91% T 7F Pinnacle 9.10 R4 [ X

22 W BRH T ARG 18] A9 RO 25 K CT 181 Fl i 1Y
il 1) 245 Ko {4 4 22 Monaco 5.11 2245, Wy PRI AR 98 22
A= AR HE R 5 L S 1 i 7 i AR R S 4L
1F Pinnacle 9.10 & 5t 1 Monaco 5.11 &4t 41 %} 447
BFE A AT VMAT 110, 713031 & o LG,
1A £ 180.1°~180.0°, T J I 41 180.0°~180.1°, ¥4
IR E N 00, /NP Sk IR 1@ 5 50 Fir A i h &2
PEFE 6 MV O 2 it Rt , iR TPS A AL 1Y
H bR RECR B UL 1o il 4 PR e 4 FH P At
Vit RS LammES, Ao et
VMATvonaco s 85 15 VM AT wonsco DA 1R 71 125 44 FH 45
FAE R PP HBR R EGHEAT VMAT enacee IR AE

1 3X13%3+EF Monaco5.11 1 Pinnacle 9.10 1+ X1% 3t R 4%
1 138 B AR R AR THE R
Tab.1 Design of biological and physical objective functions in
Monaco 5.11 and Pinnacle 9.10 TPS

Target area Monaco 5.11 Pinnacle 9.10

PGTVnd Target Penalty MinDose
MaxDose
Quadratic Overdose MinDVH

Uniform Dose

PTV (Monaco) or

Target Penalty MaxDose
PTV-(PGTVnd+0.3 cm)

Quadratic Overdose MinDose
Cord Serial MaxDose

Maximum Dose

Intestine Parallel MaxDVH
Quadratic Overdose

Rectum Maximum Dose MaxDose

Serial MaxDVH

Bladder Parallel MaxDVH

Quadratic Overdose
Serial

Femur Parallel MaxDVH

PGTV: Planning gross target volume; PTV: Planning target volume;

TPS: Treatment planning system
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Tab.2 Rectal dose—volume comparison (Mean+SD)

Plan V% Vil %

Vil% Vol% D,u/cGy

VMATrwacte 99.60+0.16 99.30+0.51
VMATyonaco 99.60-+0.44 99.30+0.67

P value 0.502 0.317

95.80+1.21 0.00+0.00 4525.00+130.00

93.70+2.23 0.00+0.00 4 346.00+185.00

0.085 Infinite 0.001
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Tab.3 Bladder dose—volume comparison (Mean+SD)

Plan Vao/% Vi/% Vil% Dinean/ CGy

VMATemwacie  97.00<1.11 92.60+1.66 86.60+3.11 4 481.00+105.00

VMATvonaco 96.70+2.04 85.90+3.11 69.30+4.87  4218.00+221.00

P value 0.232 0.022 0.034 0.005
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Tab.4 Dose—volume comparison of small intestine and femoral head (Mean+SD, %)

Small intestine Femur head
Plan
Vl!] V20 VZD VSO V40
VMATewacs  86.60+5.12 60.90+3.81 35.90+2.64 46.40+3.11 23.00+3.38 4.60+3.05
VM AT vonaco 85.20+6.33 53.30+7.99 32.20+2.76 24.80+5.14 10.30+4.25 2.50+£2.61
P value 0.044 0.032 0.026 0.006 0.000 0.000
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