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Clinical Application of Fallback SMLC Planning in Nasopharynx Cancer
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Abstract: Objective Because of the machine failure or other reasons, the fast scheduling in patients with different accelerators
for treatment completion is needed during the radiotherapy. Therefore, this paper studies a kind of simple and fast method to
obtain a new treatment plan and we will evaluate the dosimetric results and treatment efficiency of fallback SMLC plans in
nasopharynx cancer (NPC) treatment. Methods Twelve NPC patients were selected in this study. And the SMLC plans were
created by fallback planning for each patient. The target dose conformity, homogeneity, dosimetric indexes and dose to organ at
risks (OARs) were compared. Results All SMLC and DMLC plans met the clinical requirements. Compared to the DMLC
plans, the fallback SMLC plans showed better conformity to PTV and lower mean dose volume with double parotid and spinal
cord. Conclusion Fallback SMLC plans can meet clinica requirements with better PTV conformity and higher delivery
efficiency. It can be widely used in clinical area. Besides, the fallback is expected to achieve another method of autoplan: the
establishment of a comprehensive database of patients. That is to say, when a patient comes, we can look at the similar patient
information from the choice of database. With the relation establishing by the deformation technology, the current patient can be
matched with the dose profile from the data. Also, this autoplan can be combined with the adaptive radiotherapy. The fallback
planning is expected more developmentsin the adaptive radictherapy field.

Key words: fallback planning; diding window intensity modulated radiotherapy; step and shot intensity modulated
radiotherapy; multi-criteria optimization
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Tab.1 The Part Parameters Settings in Plan Optimization

Item Dose Weight
PTV Reference 30

External Reference
Spinalcord Reference
Spinalcord_PRV Reference
BrainStem Reference
BrainStem_PRV Reference
Parotid_R Reference
Parotid_L Reference
Eye_all Reference
Len Reference
Nerve Reference
Chiasma Reference
NT Reference
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Fig.1 Isodose and DVH of Axial in Fallback SMLC (A) comparsion
with Initial DMLC Plans (B)
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Tab.2 Comparison of PTV Dosimetric Parameters in Different
Method Plans

Fallback SMLC  Initiad DMLC

Paremeters  Objective (Mean=SD)%  (Mean=SD)% Pvaue
PTVe-Ves, ~ 100% 99.20+0.82 99.10+0.72 0.45
PTVe-Viw  95% 95.30+0.75 95.80+1.14 0.23
PTVg-Vum 5% 2.10+1.52 2.30+1.54 0.26
HI 0 0.07+0.01 0.08+0.03 0.10
Cl 1 0.81+0.02 0.78+0.03 0.08
PTVg-Vey,  100% 98.71+0.94 98.62+0.72 0.62
PTVg-Viw  95% 95.24+1.85 95.81+1.34 0.31
Cl 1 0.80+0.03 0.77+0.04 0.06
PTVe-Vesy,  100%  98.71+0.94 98.62+0.72 0.52
PTVe-Viw  95% 95.24+1.85 95.81+1.34 0.42
Cl 1 0.78+0.02 0.75+0.03 0.01
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Tab.3 Comparison of OAR Dosimetric Parameters in
Different Method Plans

Fallback SMLC Initial DMLC
P value
(MeanxSD)% (Mean+SD)%
Spinalcord D), 41.60+4.32 43.10+3.90 0.013
Len Dy 6.40+2.12 6.91+1.98 0.105
Parotid Dsw, 26.27+5.47 28.62+5.26  0.035
Nerve Dy, 43.40+15.12 44.40+£14.21 0.455
Chiasma Dy,  44.25+10.55 44.61+£10.33 0.758
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Tab.4 Comparison of Plan Time and Delivery Time in
Different Method Plans

Fallback SMLC Initial DMLC

(Mean+SD) (Mean+SD) P value
Plan time(min) 4.8+2.2 40+10 0.000
Sum mu(MU) 674+49 817160 0.003
Therapy time(min)  14.8+2.2 15.8+3.5 0.452
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