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ABSTRACT Opbjective: To investigate the application of RapidArc combined respiratory gating technique in the radiotherapy of
non-small cell lung cancer. Methods: Nineteen inoperable [l A-III B non-small cell lung cancer patients were selected under free
breathing (FB) and respiratory gating system (RC) stater espectively, four kinds of radiation treatment planning for each patient were
designed: under FB IMRT (IMRT-FB), double arc RapidArc (Arc-FB) and under RC IMRT (IMRT-RC), double arc RapidArc (Arc-RC).
The efficacy and side effects of four plans and Arc-RC were evaluated. Results: Except one patient dropped out due to economic reasons,
other patients were successfully treated. The average volume of PTV reduced from 296¢cm?® under the FB state to 210.2cm?® under the RC
state; The average volume of lung was 3817.4cm® under the RC, an increase of 34% the FB;The CI, HI and D, Dog,, Vos of Arc-RC
planning target volume, compared with IMRT-FB, Arc-FB, IMRT-RC plan had no significant difference, but Vy, Vi, V4, Vs, and the
average dose (Dmean) of the lungs was significantly lower than the latter three (P<0.05). The total effective rate was 72.23% (13 cases).
The rates of acute radiation esophagitis 1,2-level were 61.1%, 16.7%; The rates of acute radiation pneumonitis 1,2-level were 77.8%,
11.1%; the rates of myelosuppression 1,2,3-level were 61.1%, 22.2%, 11.1%, and the rates of acute cardiac injury 1,2-level were 83.3%,
16.7%. Conclusion: RapidArc combined respiratory gating accurate in non-small cell lung cancer radiotherapy can reduce the volume of
normal tissue radiation dose and increasing the role of radiotherapy precision.
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Table 1 Comparison of the target volume and lung volume between two kinds of respiratory conditions(cm’,x+ s)

Respiratory Status The number of cases GTV PTV Lung volume
FB 18 40.1+ 193 296.0+ 118.3 2848.8+ 718.2
RC 18 34.0+ 20.3 210.2+ 72.4 3817.4+ 672.5
T 0.528 3.215 -3.416
P >0.05 <0.05 <0.05

i :FB B B MEIRARTS; RC RIS GTV RRBMESER ; PTV TR X,
Note: FB. Freedom respiratory status; RC. Respiratory gating state. GTV. Gross tumor volume; PTV. Planning target volume.

R 2 ATt UNER  ENRESTESHLILR(xE )

Table 2 Comparison of the target plans and crisis organ parameters among three treatment(x+ s)

Parameter IMRT-FB Arc-FB IMRT-RC Arc-RC F P
PTV
D2%( cGy 6349+ 33 6352+ 40 6393+ 41 6387+ 56 2.251 >0.05
D98%( cGy) 5701+ 39 5804+ 54 5693+ 40 5847+ 37 0.614 >0.05
V95(%) 95.96 0.70 96.81+ 0.07 97.42+ 0.62 96.82+ 0.71 0.736 >0.05
CI 0.79+ 0.02 0.83+ 0.02 0.78+ 0.05 0.84+ 0.04 2.313 >0.05
HI 0.83+ 0.01 0.87+ 0.02 0.82+ 0.03 0.81% 0.06 2.115 >0.05
Lungs
V5(%) 83+ 10 84+ 10 79+ 9 78+ 8 1.539 >0.05
V10(%) 66x 7 70+ 9 65+ 59+ 7 2.381 >0.05
V20(%) 28+ 4 26 5 23+ 17+ 4 4.437 <0.05
V30(%) 9% 2 8+ 4 6+ 4 5+ 2 4372 <0.05
V40( %) 5+ 2 4 2 3t 1 2+ 0 3.791 <0.05
Dmean( cGy) 1479+ 215 1460+ 202 1365+ 132 1286+ 121 5.082 <0.05
Heart
V20(%) 71 19 64 22 70+ 21 65+ 27 0.420 >0.05
V30(%) 41+ 22 43% 21 40+ 25 39+ 18 0.247 >0.05
V40( %) 22+ 16 23+ 13 20 14 21 12 0.214 >0.05
Dmean( cGy) 3025+ 754 2978+ 736 2968+ 741 2765+ 792 1.162 >0.05
Spinal cord
Dmean( cGy) 4265+ 274 4380+ 227 4165+ 398 4039+ 415 1.896 >0.05
Machine total
number of hops 798+ 108 476+ 80 764+ 102 471% 66 25.849 <0.05
Control Points 352+ 45 314+ 12 342+ 39 296+ 12 9.465 <0.05
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