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Non-knowledge-based auto-planning of volumetric modulated arc therapy for gastric cancer
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Abstract: Objective To evaluate the feasibility of non-knowledge-based auto-planning of volumetric modulated arc therapy
(VMAT) in radiotherapy for gastric cancer. Methods Thirty cases of gastric cancer receiving postoperative radiotherapy were
collected retrospectively. The automatic VMAT planning program developed based on Python language was used to design
the radiotherapy plan of gastric cancer. The objective parameters setting and optimization were based on prescription and
objective function values instead of historical plans. Then, the dosimetric parameters and planning time of automatic plans
and manual plans were compared. Results Both of manual and automatic plans could meet the target dose coverage.
Compared with those in manual plans, the absorbed dose of spinal cord, small intestine and kidney in automatic plans were
significantly decreased (P<0.05). However, there was trivial difference in absorbed dose between two kinds of plans for the
organs-at-risk close to the target area such as duodenum and liver (P>0.05). In addition, the median planning time of auto-
planning was 23.9 min less than that of manual planning (P<0.05). Conclusion For gastric cancer, the non-knowledge-based
auto-planning can not only meet the target dose coverage, but also significantly reduce the radiation dose to organs-at-risk far
away from the target area and improve the planning efficiency.
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Tablel Clinical characteristics of the enrolled patients

S8 Hufe i He/%
AR Y
& G D 57(30~71)
P /451
Pt 19 63.3
7 11 36.7
JEE 2 A3 /1]
ELLS 25 83.3
) 5 16.7
PTV AR /em?
TR R 376.4(234.5~884.1)

1.2 EHIERFERE X
FOE UM EMY , ST B2, 28 SCH Sk A 74407 [

7, Revolution ¥2)iE CT(GE, Boston, USA){7T3 mm
HEORAAH o RRAL ) 28 e A ARl LA 1 R X
(Clinical Target Volume, CTV) . if % #! X (Planning
Target Volume, PTV) & # ¢ f& M #% ‘B (Organs-at-
Risk, OAR) . CTV ) i il Fl L5598 IR (W5 1 K i
MEGIF X, CTVAM 5 mm B PTV™ . OAR 045
o e =377\ 77K G i =3 /1 AN RANY 7/ DIN 91
FUORUE %5, Horp 88 =4840 5 mm JE BCEBE TR
f&. M #% B & #1 (Planning Organs-at-Risk Volume,
PRV).

1.3 " AFIEAREH

A PTV B EGR] i 50.40 Gy/28 ¥, H
R 5F 1.80 Gy, ITHI R PTV ) Dy, (D, /& F 5 55
X Yol DX A4 SZ 1) ) fie NI £ ) 247 50.40 Gy,
D,,,,>47.88 Gy (B[l 95% 4b 75 &) , D,,,<55.44 Gy (B
110% 4b 77 &) o

Z:7% NCCN B IR IR 12I7 f8m ™, 1H R 1
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it x Gy B EOGER IX 1 7)) \D,..,<18 Gy, /My
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D,..<25 Gy'"*,
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Figure 1 Flowchart of auto—planning
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Table 2 Comparison of PTV dose parameters between manual and

automatic plans

LR (3 L)
e zZfi  PMH
ATt Ehzisa il
D,,/Gy 53.04(0.94)  54.26(0.82)  -4.453 <0.001
D,, /Gy 53.00(0.73) 54.17(0.76)  -4.700 <0.001
Dy,,/Gy 51.87(0.47)  52.67(0.72)  -4.700 <0.001
Dysy,/Gy 50.40(0.04)  50.40(0.001) -0.792  0.428
Doy, /Gy 49.72(0.37)  49.19(0.37)  -4.412 <0.001
Dyy,,/Gy 49.23(0.75)  4822(0.55)  -4.299 <0.001
¥o) R 0.063(0.018)  0.094(0.020)  -4.700 <0.001
I AR AL 0.894(0.024)  0.902(0.028) -1.121  0.262
PLERBEREUMU  476.84(111.14) 490.90(120.47) -0.812 0.417

D, MRFAL T xR DA TR 2 B 1) e/ NG

A (F2)  Hop B8P D,y 5 Dy g 739 FFES.16 Gy
F16.10 Gy ; /NI (1 H 47 D, D, 5051 F B 0.20 Gy Al
0.31 Gy, V. Vi Vis oy 7351 T B 4% F1 1% 5 47 '
137 Dy Dpean 53 BB A 6.17 Gy H1 2.5 Gy, 147 V5, -
Vaoos Vieoy 751 F B 9.4% .7.2% F12.0%. 225 4
D,,, FFE3.21 Gy, AL Vg6, HI Vs, 7351 B 1.4% FI
0.4%. SR, T I P4 = A BT 22 2% 5
(P>0.05) ; JFFIIE A S iH20 TP 0 Vg o, BEAREE N T3 1R
FF£0.39% {0 D, 3% 7110.93 Gy.

33 ig

A A 4 R 5 0 D PR R o T
R ARG VMAT Z W51 R 045
TR e LS R X B 3 9
A2 VMAT RIS 4 TR SR A )

F3 AR5 BT HITOARFIESHELLE

Table 3 Comparison of serial OAR dose parameters between manual and automatic plans

rh 8 (G 4347 )
H47OAR 24 P{E
A T3 A st

N7 D,.,/Gy 51.03(7.49)  50.83(1049)  -2.514 0.012
D, /Gy 20.90(9.15)  20.59(11.00)  -2.257 0.024
Vi ay/% 20.13(26.39)  16.11(27.57)  -3.543 <0.001
Vis /% 5.90(11.47)  4.92(11.00) -3.619 <0.001

T+ D,,,/Gy 50.40(4.53) 50.12(9.17) -0.017 0.986
D, ../ Gy 23.11(18.50)  23.54(15.57) -0.365 0.715
Vyo6y/% 3451(51.52)  37.99(41.14) -0.161 0.872
Vs 6/ % 10.74(18.11)  14.04(21.31)  -0.414 0.679

1 i D,,/Gy 30.29(4.93)  25.13(4.89) -4.762 <0.001
Dyoso/Gy  32.13(5.52)  26.03(4.52) -4.762 <0.001
Vioa,/% 2.77(16.94) 0.00(0.00) -4.286 <0.001

D, AU B T x % BB GHER X R RS2 B e/ N MSGRN4E 5 D, fRFIZ OAR AU WA 15
V, 6, IR I x Gy MBS X T 43R TR

Rt AR g SF R a] B R i sz W 3 2
B Aw L AT A S R B (RCR
A —ErE, &R A 8l 2 24 i A7 7 0 i Dk A
o SR, BRAE 09T F shitRal R 22 566 1 1 st
S O A B T 2

Raystation TPS ) [l A< 4 %5 2] HE % T IronPython
WS BARKIERE S . P A R e
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B R T — MO T S E G 0 A SR Ty 2
it B3t B VMAT 181, 0F 5 K TR b, 3F
fl HAE B R T TR P B AT AT . RS R B T A

TR, S XY D, Dy, R Dy, 22777 A2 HE X Ab 757 591 1
TR 5 A SR B B SN R R,
H+ 48 I 5 W 0] 2 00 10 55 ol st 5 25 4 s g 1l
s B & kA AN TR Bt R 2 RN AR S
WAk, B il Az i i e N T34 46 % 23.9 min.
H 8 37 JLF B 3h i 814255 mdace AutoPlan
Z4t1" RapidPlan 2 DL J 3 TR B 2 ) 1 57 i 13
D7k 224 BRI, X 28 2 ik 22 sl At g o 1K)
B e e g o U HRHE T IR B A S By ) B
5, NF R g Jo R AR 28 DI 2 1 R A R R
SRR R . I R Z R R, R 58 Ak
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Table 4 Comparison of parallel OAR dose parameters between manual and automatic plans

_ AL (PO 4 LRE)
J£47 OAR e PfE
AT %I A 3t
JiT e D,/ Gy 16.84(4.16) 17.77(4.80) -3.096 0.002
Vyay/% 14.84(5.19) 14.90(5.72) -0.031 0.975
Visay/% 6.59(2.98) 6.20(2.53) -2.088 0.037
ity D,,, /Gy 38.76(12.32) 35.55(13.81) -3.569 0.002
D, ean /Gy 13.62(3.15) 12.99(3.78) -0.876 0.381
Vis6y/% 33.89(13.38) 34.05(26.43) -0.292 0.770
Vaoay/% 18.27(8.62) 16.19(12.99) -0.952 0.341
Vi6,/% 5.33(4.13) 3.93(5.52) -2.354 0.019
Visay/% 0.73(1.67) 0.29(1.14) -2.589 0.010
s D,,,/Gy 31.18(6.15) 25.01(9.66) -3.569 <0.001
D,/ Gy 12.09(5.11) 9.59(5.69) -2.984 0.003
Visay /% 30.51(18.01) 21.15(14.64) -2.984 0.003
Vi oy % 14.17(7.76) 6.94(9.18) -3.492 <0.001
Vyay/% 2.21(2.50) 0.19(1.40) 4211 <0.001
Vs /% 0.00(0.09) 0.00(0.00) -2.934 0.003
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Figure 2 Dose—volume histogram comparison between

50

manual and automatic plans
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