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[ Abstract] Background and purpose: RapidPlan can be used to extract patient’s anatomy and dose information from intensity-
modulated radiotherapy (IMRT) plans to predict the dose-volume histogram (DVH) of a new one, in the method of DVH estimation
models. Establishing a knowledge-based model for treatment planning system (TPS) and accelerator separately requires a lot of
efforts, and the selection will be cumbersome. This study aimed to investigate whether a knowledge-based treatment planning model
can smoothly migrate to different machine and TPS. Methods: The clinical treatment plans of 50 cervical cancer patients treated
in Fudan University Shanghai Cancer Center from 2015 to 2016 were added in RapidPlan to develop a knowledge-based planning
model. All training data were created with Pinnacle and optimized for 6 MV photon beams from a Synergy accelerator. Model was
used to estimate the DVH in 15 IMRT plans. Plans were reoptimized to evaluate the impact of the accelerator model and TPS on

knowledge-based planning model after extracting the objective function value. The evaluation included 3 groups. In Group 1, the
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knowledge-based plan (KBP) and manual plan used the same accelerator and TPS as model training data (Pinnacle and Synergy). In

Group 2, the KBP and manual plan used the same TPS, while the accelerator model was different (Pinnacle and Truebeam). In Group 3,

the KBP and manual plan used different TPS and accelerator models (Eclipse and Truebeam). DVH quantitative analysis was performed

to make comparison between the KBP and the manual plans in 3 groups respectively. Results: In Group 2 and Group 3, KBP plans

showed similar quality of planning target volume (PTV) as manual plans. However, KBP plans improved D,% (0.95 Gy, P<0.01) and HI

(0.02, P<0.01) in Group 1. RapidPlan decreased the average values of V,,, V,s and mean dose of bladder in all 3 groups. RapidPlan also

generated better mean dose of bowel in 3 groups. Conclusion: KBP does not significantly depend on machine and TPS .
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2 4% % Tab.2 Comparison of DVH analysis between manual plan and
=B
KBP (group 2)
éﬂ 1 E"J ?‘ﬂl %Mﬁ %,E{ j’lé‘ QE& Hﬁ ﬁ’iﬂ %:2 1, %ﬂ ‘i«,'j\ E:F ﬂ‘ Index of OAR Manual plan KBP P value
iu%)ﬁi‘l‘ﬁu*ﬁ H: ’ IK/%D98\ E%V:ﬂ)\ E%V45u PTV
9 41+0. .6240. .
&%iﬁwou&l\, %@‘ii“éﬁﬂjﬁﬂj{%o EAT D,,, D/Gy 47.41+0.86 47.62+0.38 0.27
Dy, DIGy 44.51%0.51 44.49+0.37 0.33
YL \ s = H
., ERAGIEE L, T2 A0 7 AR HI 0.06+0.02  0.07+0.01 0.53
HEBCHL Bladder
%l]i}lﬁiiﬂzﬂEﬂ%%ﬁ%ﬁvmﬁﬂzﬂﬁﬂ%’%’% V3/% 97.09+3.11 92.06+10.55 <0.01
=3k i e . V% 49.46+10.39  4435+11.20 0.04
TEPRECA WG, TPV RIEL A (78] 2 A L Mean D/Gy 4268131 41434215 <0.01
ZRTGITFEE L . FTIRAIH RIS E L Rectum
5, HHREEH R mIEV, LLAMFOAR DVHS AL V% 96224529  96.11+5.48 0.86
BT ELR, AREOPTVARS S Vo SBOEIS00 SLS0L1663 000
EU%EIX%U Mean D/Gy 43.71+2.02 43.334+2.12 0.59
° Intestine
V3/% 509741532  47.86+14.82 0.01
F 1 AT MIRET R BARERE (A1) " )
V./% 31.79+13.99  30.08+12.97 0.05
Tab.1 Comparison of DVH analysis between manual plan and
Mean D/Gy 30.05+5.89 29.00+5.70 <0.01

KBP (group 1)

£ 3 ATiHSMIAETRIEFSEREHLE (43)

Index of OAR Manual plan KBP P value
Tab.3 Comparison of DVH analysis between manual plan and
PT
v KBP (group 3)
D,., D/Gy 48.661+0.31 47714027  <0.01 Index of OAR Manual plan KBP P value
PTV
Dyg, D/Gy 44.66+0.35 4454+031 022
D,., D/Gy 47.2640.41 47.15+0.59 0.19
cl 0.821£0.04 0.82£0.03  0.02 Dy, DIGy 45014+0.16  45.0340.15 0.26
HI 0.09+0.01 0074001 <001 CI 0.914£0.03 0.9040.03 0.10
HI 0.05%0.01 0.05%0.01 0.19
Bladd
adder Bladder
Vi/% 96.68+4.77 93.04+£9.70  0.02 Vio/% 98.20+2.08 90.89+6.31 <0.01
V,o/% 47471170 44.92%+10.4 0.04
Vis/% 50.65410.44 444741124 <0.01 wre
Mean D/Gy 42.17£1.30 40.82+1.67 <0.01
Mean D/Gy 42.74+1.54 41.70£2.23  <0.01 Rectum
Rectum Vy/% 97.02+4.72 94.23+5.19 <0.01
V5% 573941189  53.38%11.90 <0.01
Vo/% 97.36+3.81 96.39+5.24  0.08
W Mean D/Gy 43.0641.70 42.1041.87 0.01
V5% 60.14+12.52  5495+14.53  0.08 Intestine
Vs/% 544311494  48.94+14.61 <0.01
Mean D/Gy 44.0941.64 43.424+2.16  0.02 W
V/% 26.69+11.90  27.23+11.91 0.83
Intestine Mean D/Gy 30.40+6.02 29.41+5.83 <0.01
Vy/% 517141623  48.66+15.01  <0.01 R rmr .
AL, FRPETHRIARF] T AT AT
VoY 20.68+13.41  31.07£13.85 0.52 b = b ¥
o : VIR R, ELAHCA Tk 2 5O ARKY
Mean D/Gy 30.15+£6.02  29.28+5.93  <0.01 DVHS A MEE, 45583600, il FH 2 A

R TPS AL S EAMRT H i, A H Rl 4
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Tab.4 Number of index that did not meet goals for OAR sparing

Group 1 Group 2 Group 3
OAR Index Goal
KBP Manual plan KBP Manual plan KBP Manual plan

Bladder Vs <50 5 6 4 6 4 5
Rectum Vs <50 10 11 10 8 10
Intestine Vs <40 11 12 11 12 12 13
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