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[ Abstract] Background and purpose: Respiratory motion may adversely affect radiotherapy for lung cancer, and improving plan
delivery efficiency can alleviate this effect to some extent. The aim of this study was to investigate the feasibility of using beam angle
and multicriteria optimization (BAMCO) to conduct the treatment planning of lung cancer radiotherapy and the delivery efficiency.
Methods: We extracted the planning data of 10 lung cancer patients from Pinnacle treatment planning system, and then created new
plan in RayStation system. The corresponding clinical beam set was used as initial reference to conduct beam angle optimization. The
obtained beams were used as final beam set to complete multicriteria optimization (MCO). We selected the best clinical compromise
and generated deliverable plan. Finally, the clinical and BAMCO plans were compared. Results: BAMCO plan design could
determine the best plan after one-time optimization and avoid trial-and-error process. The plan qualities of clinical and BAMCO
plans were similar. The machine units of BAMCO were much lower than those of clinical ones (31.1%+16.9%). Conclusion:
BAMCO technique can improve delivery efficiency significantly and guarantee good plan quality.
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Fig. 1 The IMRT plan design procedure based on BAMCO
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Tab.1 Comparison of segment number and machine units between BAMCO plan and clinical plan

Segment number

Machine units

fem BAMCO plan Clinical plan Ratio BAMCO plan Clinical plan Difference/%
Patient 1 17 30 0.57 295.75 299 1.09
Patient 2 20 30 0.67 304.89 428 28.76
Patient 3 17 35 0.49 312.59 704 55.60
Patient 4 25 30 0.83 446.48 712 37.29
Patient 5 18 30 0.60 419.92 548 23.37
Patient 6 18 30 0.60 471.85 548 13.90
Patient 7 20 40 0.50 365.78 670 45.41
Patient 8 17 40 0.42 354.13 560 36.76
Patient 9 16 40 0.40 274.73 541 49.22
Patient 10 18 30 0.60 276.76 346 20.01

BAMCOTH I &I AT E R Z s, — Ik
MC O AL AT 8 5E e it Xl . i BAMCOTT X
R L 1009% Kb Ty 7 & 4 35 2= 95%PTV, i
PRITRIFIBAMCO TR B PTV -2 5% i 2 Lt ol
1.00+0.01, BAMCOTHRIFNIG R TR 45 50148 b 1
Wilcoxon®k ARG W22, s PRIHRIFBAMCO
R CI4> 5124 0.85+0.07F10.83+0.09, 225
TG iR L (P>0.05) o Wi R HIS 5
#71.38+0.31/11.13+0.04, BAMCO%] 454

YIS A . BAMCOT X Ar 3 O AR 5] i 2
FEARAR A BIm R EOK o REAY SR R B/ T
45 Gy [ (40.95+2.75) Gy ] . Lung —PTVHYJV5
¥1<70%, V20<30%, FHFHE<15 Gy, OIERFE
PIFIEAAE30 GyLL N o BAMCOTHRIAH Fuilfi AR i
RIBR T lung - PTVIVSEE B 2 4h, HARRR2E4E
PREFH LGB (P>0.05) , MiFRIEF
PRCRIBL AR B A i 8> (P<0.05) o



204 F 1B, ¥ UAHBRENZERIHESIBIYS HRIBHTRE

F2oy— AR E (R I Epatient 8) 1Y TR BAMCOTHR B BT A 7 A48 AR AT

FIE A FIDVHRM LK . BAMCOTFRIIPTVIROR Bl ESR,

TR R S Ul R, T

M T Im AT, D IEFERER AR R X RSB TR R 136.76% .

ImRIRIFS K, lung - PTVRYDVHEIZR 22 R L5

& 2 BAMCOHXI SifaAR it KIEFIEZMMITSEILL

Tab.2 The dosimetry and delivery parameters comparison between BAMCO plan and clinical plan

Item BAMCO plan Clinical plan P value
CI 0.83 £0.09 0.85+0.07 >0.05
HI 1.13+0.04 1.38 +0.31 <0.05
Max cord dose D/Gy 40.95+2.75 4224 +2.11 >0.05
Mean lung — PTV dose D/Gy 11.50 £ 3.65 1091 £3.15 >0.05
V; of lung - PTV/% 47.86 +13.26 42.13 +12.87 <0.05
V,, of lung - PTV/% 21.52 +8.34 19.76 +7.23 >0.05
Mean heart dose D/Gy 11.61 +8.99 11.80 +8.72 >0.05
Segment number 18.60 +2.59 33.50+4.74 <0.05
Machine units 352.29 +72.01 535.60 + 142.19 <0.05
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Fig.2 Dose distribution and DVH comparisons of a typical patient (patient 8)
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