b

H34% 11 r [ R 2R AR AR Vol. 34 No.11
20174F 11 H Chinese Journal of Medical Physics November 2017
DOI:10.3969/.issn.1005-202X.2017.11.001 R A5

Eclipse # It FUALEIE PN 3 PR ITFT T XI5

B E R B, RF R B R, B R
L Ab TR E A E A R, JE AT 1001915 2. 9 [ RG22 il o O 88 S B 7 S5 4% 22 4 B2 24 0T, JE 5T 1000885 3. Jb Bt Rz
I I g BB 5 T IR 95 1A R 5 BT 07 A/ A i S s L) B s A o 208 0 i S0 =S, JE AT 100142

[#5 =] B B2 Eclipse #7 £-F #ALH- % (Photon Optimizer, PO) 7R Rl AL o #% 5 3¢ A 55 K1 7 F 4 & 2 AR 3% it
XFR (PTV) e AR BB % B 0%h, 38 F 16 R BRAIE BRI 598 ARIEH R R 2, 3520 F . Fi%k 41 A RapidPlan
AR R 1.25.2.50 F2 5.00 mm £ 4L 5 9% F % FE T Fm A F kA2 A% B (DVH) , i@ iE Application Programming
Interface B A#r i . AR BIEAC 95 F 24 204 5 4731 X %3t , F B &3t R & £ DVH 5+ A A %46 MATLAB 42 53t 5
-3 DVH, /Al SigmaPlot A= SPSS #k 4+ 2% B fe st it -4, 18RI &2 # 5 DVH a9 TR XAt 1), Z55R : REME
A2 35 2 R i DVH TR X 8] & ARAL Sk 7 A8 B) , ELF B 8] 2 5 R K, 4248 7 1.25 mm 578 % 2 Rt %Ik K 29 2
2.50 47 5.00 mm 5 & 09 3~4 4% 3F AL FEFR I AR G R 7 A=, PTV Feit X IF g ¥e X (PGTV) 6915 75 B 48 4
PTV 934 4 364 £ 3 XA 3t 2 & L. PGTV 8934 L I R G E% it 5 257 A2 2 7408 E £ 0.01 A A, Ris R E
o 1.25 mm 5 #F R B ALPUTRIFE AR BHRY, FHDVHA £ FL+ 5000, G R BENEZH
A Bk TR rh AR AR BT 1) £ A 2, 2.50 mm AL 52 F A AR B

[ 34217 )3 & T ARAC I % ; R4 595 % ;RapidPlan; #47

[FESZES]R312 [ STk tRERD ] A [ 242 ]11005-202X(2017)11-1081-05

Dosimetric impact of optimization resolutions of the new photon optimizer in Eclipse treatment

planning system

LI Sha"’, WANG Meijiao™, YUE Haizhen’, HUANG Yuliang’, LIU Zhuolun®’, ZHANG Jian®’, GAO Song', ZHANG Yibao’

1. Department of Medical Physics, Peking University Health Science Center, Beijing 100191, China; 2. National Institute for
Radiological Protection, Chinese Center for Disease Control and Prevention, Beijing 100088, China; 3. Key Laboratory of
Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of Radiation Oncology, Peking

University Cancer Hospital & Institute, Beijing 100142, China

Abstract: Objective To investigate the effect of optimization resolutions of new photon optimizer in Eclipse treatment planning
system on the dose to planning target volume (PTV) and organs-at-risk (OAR) of preoperational simultaneous-integrated-boosting
volumetric modulated arc therapy plans for patients with rectal cancer, and provide clinical guidelines of resolution selection
to strike a balance between plan quality and efficiency. Methods After the RapidPlan model applied in the research was set with
a resolution of 1.25, 2.50 and 5.00 mm, respectively, the dose-volume histogram (DVH) were estimated, respectively, and
Application Programming Interface (API) script was used to export these data for comparison. Herein, 3 plans using different
resolutions were generated for 20 patients, and their DVH was exported. We applied the in-house MATLAB code to calculate
the mean DVH, and SigmaPlot and SPSS software for plotting and statistical analysis. Time for DVH estimation and optimization
were also recorded and analyzed. Results According to the API exportation, the DVH estimation and optimized parameters
acquired by various resolutions were exactly the same. However, the optimization time using a resolution of 1.25 mm was about
3-4 times of that using the resolution of 2.50 and 5.00 mm. All the resolutions satisfied clinical requirements for target dose

coverage. The differences in the conformity index of PTV and planning gross tumor volume, and the homogeneity index of PTV

(e #s HHA]2017-06-17

[(EE£TE |EX ARFHEE4 (11505012,61671026) ; b5 T H AR BFEFE 4 (7172048, 1174016, 7162112) 5 AL KT & B LR < 55 1 7 3150 4 35
(QML20151004) ; Bk A g5 AT ML BHIF L33 (201510001-02 )

(1EE BT 1200, W 5e A, 0F9T 7 10 < S4B, E-mail: 1446352137@qq.com

BEEE K E 5, Wt ST RN, A S0 W5 5 17 « R 2538, B-mail: ybzhang66@163.com



- 1082 - Hh R B2 344

were not statistically significant (P>0.05). Though the homogeneity index of planning gross tumor volume was significantly

different among 3 plans, the magnitude of deviations was within 0.01, which was considered clinically negligible. Relative to

the resolutions of 2.50 and 5.00 mm, 1.25 mm did not always guarantee the best OAR sparing. The differences in mean DVH

were marginal. Conclusion The impacts of optimization resolutions on the dose to target areas and OAR are trivial, but the

differences in optimization time are dramatic. The plan with a resolution of 2.50 mm was most cost-effective.
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Tab.1 Dose analysis of target areas in 3 plans with different optimization resolutions

PTV

PGTV

Evaluation items Resolutions/mm
Mean+SD 95%CI

P value Mean+SD 95%CI P value

CIL 1.25 1.04+0.02  1.03-1.05 1.09+£0.07  1.06-1.12
2.50 1.05+0.01  1.04-1.05  Firedman test P>0.05 1.07+0.06  1.05-1.10 Firedman test 7>0.05
5.00 1.06+0.02  1.05-1.07 1.09+£0.05  1.06-1.11
HI 1.25 0.26+0.01  0.26-0.27 0.05+0.01  0.05-0.05 0.03 ®
2.50 0.26+0.01  0.26-0.26 ANOVA P>0.05 0.05+0.00  0.04-0.05 <0.01 %
5.00 0.26+0.01  0.26-0.27 0.06£0.01  0.06-0.06 <0.01?

PTV: Planning target volume; PGTV: Planning gross tumor volume; CI: Conformity index; HI: Homogeneity index; SD: Standard deviation; 95%CI:

95% confidence interval; * : Comparing 1.25 mm with 2.50 mm; @ : Comparing 1.25 mm with 5.00 mm; ® : Comparing 2.50 mm with 5.00 mm

R2 TEIS#HEZ BN RFETIEHE

Tab.2 Dose analysis of organs—at-risk in 3 plans with different optimization resolutions

Femoral head Bladder Small bowel
Resolutions/mm
Vi/% Vis/% Duea/Gy P*value  Vi/% Vis/% Du/Gy  P* value Vis/%  Vaul% Vis/% Duea/Gy P* value
1.25 0.00 0.00 11.64 1293 352 22.71 6.43 0.66 0.00 22.10
ANOVA Firedman ANOVA
2.50 0.00 0.00 11.78 13.01 3.13 22.77 6.39 0.57 0.00 21.76
P>0.05 test P>0.05 P>0.05
5.00 0.00 0.00 11.85 1321 322 22.75 6.84 0.63 0.00 22.16

P* value is based on mean dose.
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DVH: Dose-volume histogram; the solid, short dash and dotted lines indicated the plan with the resolution of 1.25, 2.50 and 5.00 mm, respectively.

E1 206G F DVH E
Fig.1 Mean DVH curves of 20 testing plans

XF R 2 MR AT o SR B T 3 41T e 2=
S ZH0,1.25 mm sy P LIS 3 TR R A5 0 4G
B S Diean B E Viao 6y FI Diean's 2.50 mm 433K L H
13 4TRSS T A FEEIE Vis oy /D Vis oy Voo, Fl
Dhean; B 3 T P25 R4, 5.00 mm 43 3R 00 oA 45
Pii (AT 225 0G4

AHIFFE B 2 A TE T B R A DR
T B RSB, e Ak 43 3 1) AR T B PR U
ANBH R o TTGT T 5 AR A0 AR 2 ) A Sk S I 17
anfA, 1.25 mm Ao BER 0T e LA W eI B R 2E
H Bk B RapidPlan BEER ¢ 545 B0 — B
TR

4 4 i

IR 1.25 mm PEAL 7 BERFEM e 22 (A A KL RE
1338 LRI BT . 2.50 mm 53 BEAEREFE R A
J3tHR: 22 ()3 B g VA, AR D ek PR B E o T 5.00
mm 7P FER AR T WA 2, PTTERE RS BR
DR RV I NP1V e v £ 38

[5% k]

[1] SHIRAISHI S, MOORE K L. Knowledge-based prediction of three-
dimensional dose distributions for external beam radiotherapy[J]. Med
Phys, 2016, 43(1): 378-387.

[2] ZAREPISHEH M, LONG T, LI N, et al. A DVH- guided IMRT
optimization algorithm for automatic treatment planning and adaptive
radiotherapy replanning[ J ]. Med Phys, 2014, 41(6): 061711.

[3] WU H, JIANG F, YUE H, et al. A dosimetric evaluation of knowledge-
based VMAT planning with simultaneous integrated boosting for rectal
cancer patients[ J]. J Appl Clin Med Phys, 2016, 17(6): 78-85.



11 ZEV5, . Belipse BGOSR R AL 0 BER XT3 152 - 1085 -

[4] HUSSEIN M, SOUTH C P, BARRY M A, et al. Clinical validation and
benchmarking of knowledge- based IMRT and VMAT treatment
planning in pelvic anatomy/[ J ]. Radiother Oncol, 2016, 120(3): 473-
479.

[5] ZHU X, GEY, LI T, et al. A planning quality evaluation tool for
prostate adaptive IMRT based on machine learning[J]. Med Phys,
2011, 38(2): 719.

[6] BERRY S L, MAR, BOCZKOWSKI A, et al. Evaluating inter-campus
plan consistency using a knowledge based planning model [J].
Radiother Oncol, 2016, 120(2): 349-355.

[7] VANETTI E, NICOLINI G, NORD J, et al. On the role of the
optimization algorithm of RapidArc” volumetric modulated arc
therapy on plan quality and efficiency[J]. Med Phys, 2011, 38(11):
5844-5856.

[8] COZzZI L, DINSHAW K A, SHRIVASTAVA S K, et al. A treatment
planning study comparing volumetric arc modulation with RapidArc
and fixed field IMRT for cervix uteri radiotherapy [J]. Radiother
Oncol, 2008, 89(2): 180-191.

[9] JIANG F, WU H, YUE H, et al. Photon optimizer (PO) prevails over
progressive resolution optimizer (PRO) for VMAT planning with or
without knowledge-based solution[J]. J Appl Clin Med Phys, 2017,
18(2): 9-14.

[10] HAO W, FAN J, YUE H, et al. Applying a RapidPlan model trained
on a technique and orientation to another: a feasibility and dosimetric
evaluation[ J]. Radiat Oncol, 2016, 11(1): 108.

[11] k&%, H5F, &8k, 5. AR VMAT ALK T 4032 IMRT 3 #
B SHACLT]. P A A AT 78 5 42 &, 2017, 26(2): 178-181.

ZHANG Y B, JIANG F, YUE H Z, et al. Knowledge-based semi-
automated optimization of intensity- modulated radiotherapy plans
using a volume modulated arc therapy-configured model[ J]. Chinese
Joural of Radiation Oncology, 2017, 26(2): 178-181.
[12] 22, #3%, %£5%, 5. K2 % RapidPlan 8.7 )| % b et & B4A
MR E LA TE Y @] PEESHEFLE, 2016, 33(7): 649-
653.
WU H, JIANG F, YUE H Z, et al. Statistical outlier processing and
dosimetric effect in Varian RapidPlan model verification[ J]. Chinese
Journal of Medical Physics, 2016, 33(7): 649-653.
[13] #5%, R =, Fipdk, 5 A T 25007 1 R BN 4B F
Jo AT, b B 9 4 22 &, 2016, 25(11): 1223-1227.
JIANG F, ZHANG Y B, YUE H Z, et al. The model training of
knowledge-based radiotherapy treatment planning and its
preliminary application[J]. Chinese Joural of Radiation Oncology,
2016, 25(11): 1223-1227.
[14] LIJL, JIJE, CALY, et al. Preoperative concomitant boost intensity-
modulated radiotherapy with oral capecitabine in locally advanced
mid-low rectal cancer: a phase II trial[ J |. Radiother Oncol, 2012, 102
(1): 4-9.
X FAF, MR, AT B, 4 . 3 5 M A% KD 2F Bclipse 7 77 1 % £
gAlEH a1 SARFFIEF), 2011, 37(5): 843-847.
LIU XY, LIU X F, HE Y N, et al. Effects of different calculation grids
on dose calculation in treatment plan system of Eclipse[J]. Journal of

Jilin University (Medicine Edition), 2011, 37(5): 843-847.
(43t Fhm &)

—
—_
i

[



