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Re-optimized molecular dynamics algorithm in intensity-modulated radiotherapy
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Abstract: Objective To study the effectiveness of re-optimized molecular dynamics algorithm in intensity-modulated radiotherapy
(IMRT) planning based on simulated annealing algorithm. Methods The molecular dynamics algorithm was applied to complete
IMRT plan, and the simulated annealing method was used to further optimize the leaf position and segment monitor units. The
results were evaluated through the test cases from AAPM119 report. Results The optimization results of multi-target areas,
prostate tumors, head and neck tumors and C-shape target area (easier) met the requirements of prescription dose or even better,
but the optimization result of C-shape target area (harder) was slightly lower than the requirements of prescription dose. A better
evaluation of AAPM119 report was found in the optimization than the other systems. Conclusion After the introduction of
simulated annealing algorithm, the re-optimized molecular dynamics algorithm can satisfy the prescription requirements of IMRT
plan.
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Tab.1 Constraint conditions of IMRT optimization for prostate tumors

Target structure D.i/cGy Due/cGy DVH.../cGy  Volume/%  Weight
PTV 7 600 100
PTV - 8200 100
Bladder 7000 30 1
Bladder 7500 10 1
Rectum 7000 20 20
Rectum 7 400 10 20

IMRT: Intensity-modulated radiotherapy; PTV: Planning target volume; DVH: Dose-volume

histogram
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Tab.2 IMRT plan statistics in each case

Multi-target areas Central target Dys >5 000
Dio <5300

Superior target Do >2 500

Dio <3500

Inferior target Dy >1 250

Do <2500

5026 4955
5299 5455
2502 2516
3439 3412
1288 1407
2412 2418

Head and neck tumors Do >5 000
Dy >4 650

Du <5500

Cord D <4 000

Left parotid Dso <2 000

Right parotid Dso <2 000

5026 5028
4764 4704
5455 5299
3980 3741
1995 1798 $
1999 1798

C-shape target areas (harder) >5 000 4962 5011
Dy <5500 5770 5702
Core Dy <1 000 1005 1630
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