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Abstract: Objective To discuss the dosimetric characteristics of conformal radiation therapy (CRT)+volumetric modulated arc
therapy (ARC) for T-shaped target areas in patients with lung cancer. Methods Varian treatment planning system (Eclipse 10.0)
was used to design CRT+ARC plan and CRT+fixed-field intensity-modulated radiotherapy (CRT-+IMRT) plan for T-shaped target
areas in 15 lung cancer patients who had been treated with fixed-field IMRT. With the same dose prescription, the minimum dose
(Duin), maximum dose (Dy.), median dose, conformity index (CI), and homogeneity index (HI) of planning target volume (PTV),
and the dose of organs-at-risk (OAR), (including the Vs, Vs, Vis, Vi, Vi and mean dose of normal lung, spinal cord-Di.., the
V20, Vi, Vi, Vis and mean dose of heart, and the Vs and D,.. of esophagus) were evaluated and compared between CRT+ARC
plan and CRT+IMRT plan. And the dose of normal tissues and total monitor units (MU) between the two plans were also
compared. Results For the PTV dosimetric index, median dose and V,y; in CRT+ARC plan increased, compared to those in CRT+
IMRT plan (P=0.000 and 0.003, respectively), and no statistical differences between the two plans were found in the other
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dosimetric parameters (Duin, D, CI and HI of PTV). For OAR dose, compared with CRT+IMRT plan, CRT+ARC plan
significantly decreased spinal cord-D,.. (P=0.000), while increased the V5 of normal tissue, without statistical significance. Among
the decreased Vs, Vi, Voo, V3 and mean dose of normal tissue in CRT+ARC plan, as comparison with those in CRT+IMRT plan,
the differences in V2, V3 and mean dose showed statistical significance (P=0.000, 0.020, 0.006, respectively). No statistical
differences were found in the other OAR dosimetric indexes (the Vs, and D... of esophagus, the Vs, Vis, Vi, Vis and mean dose
of heart). For normal tissue B-P dose, compared with CRT+IMRT plan, CRT+ARC plan showed slightly increased V,, and
decreased Vs, Vo, Vi, Vi, with statistical differences (P=0.030, 0.000, 0.000, 0.000, 0.001, respectively). No statistical
significances were found in the other dosimetric indexes (Vs, Vis, Vi, Vis, Vo). The total MU of all beam fields in a fractionated
therapy was 460+59, 1 561+180 for CRT+ARC plan and CRT+IMRT plan, respectively (P=0.000). Conclusion For the T- or
Y-shaped target areas in the patients with locally advanced or advanced lung cancer, compared with CRT+HIMRT plan, CRT+ARC
plan shows advantages in the dose distribution of target areas and the protection of lung and spinal cord, and significantly decreases
MU without increasing or even decreasing the dose of lung, normal tissues and low-dose volume, which provides important
guidance for the application of CRT+ARC in clinical use.

Keywords: lung cancer; T-shaped target area; conformal radiation therapy; volumetric modulated arc therapy; fixed-field

intensity-modulated radiotherapy; dosimetry
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Tab.1 General clinical data of patients

Number Gender Age (years) Pathological pattern Stage PTV/ce Therapy
1 Male 59 B v 570.2 a
2 Male 54 A Extensive 553.7 B
3 Male 66 A Extensive 791.9 B
4 Male 76 C [11B 787.4 v
5 Male 63 A Extensive 761.7 B
6 Male 50 A Extensive 1 090.7 B
7 Male 51 A Extensive 866.7 B
8 Male 50 A Extensive 584.5 B
9 Female 50 A Extensive 489.0 §
10 Male 66 C v 551.3 o
11 Male 41 B 1B 981.6 §
12 Male 58 B 11B 803.9 %
13 Female 50 A Extensive 695.4 B
14 Female 67 A Extensive 1 040.6 B
15 Male 69 A Extensive 530.4 B

PTV: Planning target volume; A: Small-cell lung cancer; B: Glandular cancer; C: Squamous-cell cancer; a: Operation+radiotherapy

and chemotherapy; B: Chemotherapy+radiotherapy; y: Radiotherapy+targeted therapy
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CRT+ARC: Conformal radiation therapy+volumetric modulated arc therapy
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Fig.1 Isodose distribution of 3 planes in CRT+ARC plan
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CRT+IMRT: Conformal radiation therapy+fixed-field intensity-modulated radiotherapy

[E2 CRT+IMRT it+Xi % 3N EEEEFFIE N
Fig.2 Isodose distribution of three planes in CRT+IMRT plan

2 AMETIHTRIFHERFIEZSHEER (v +s)
Tab.2 Comparison of dosimetric parameters in target areas between CRT+ARC plan and CRT+IMRT plan( Mean+SD)

PTV CRT+ARC plan CRT+IMRT plan Difference t value P value
D.in/cGy 4720.924220.71 4 727.89+192.80 -6.973 -0.103 0.919
D.i/cGy 6 623.50+£39.32 6 623.68+38.06 -0.180 -0.286 0.779
Median dose/cGy 6 033.82+60.93 5918.11+63.04 115.700 7.287 0.000
CI 0.79+0.04 0.79+0.05 -0.001 -0.303 0.766
HI 0.31+0.03 0.32+0.03 -0.005 -0.404 0.692
Vio/% 4.55+3.64 1.34+1.29 3.213 3.529 0.003

CIL: Conformity index; HI: Homogeneity index
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Tab.3 Comparison of organs—at-risk dosimetric parameters between CRT+ARC plan and CRT+IMRT plan (Mean+SD)

Dosimetric parameters CRT+ARC plan CRT+IMRT plan Difference t value P value
Spinal cord-Dy./cGy 4 080.95+142.74 4298.79+146.20 -128.120 -0.934 0.000
Vso/% 58.3149.58 56.48+8.14 1.832 1.776 0.098
Esophagus
D/cGy 6397.40+111.71 6 436.28494.52 -38.880 -0.934 0.366
Va/% 18.97+14.77 18.94+15.10 0.030 0.117 0.908
Vi/% 12.59+11.04 12.92+11.68 -0.336 -0.723 0.481
Heart Va/% 7.35+7.45 7.93+7.96 -0.578 -1.643 0.123
Vis/% 5.97+6.51 5.91+6.35 0.071 0.337 0.741
Dyl cGy 1020.91+636.11 1007.35+648.37 13.547 0.932 0.367
V% 65.19+10.25 65.23+9.94 -0.043 -0.252 0.805
Vi/% 55.61£9.10 55.71+£8.23 -0.098 -0.284 0.780
Vi/% 51.74+8.73 51.33+£7.46 0.413 0.699 0.496
Normal lung
Va/% 36.35+7.23 40.61+6.84 -4.262 -7.742 0.000
Vi/% 21.91+6.24 23.67+6.58 -1.755 -2.613 0.020
Diean/ cGy 1 683.27+237.34 1762.61+257.45 -79.340 -3.235 0.006

R4 AIPITRIERARTNEFSHELE (%, x£5)

Tab.4 Comparison of B—P dosimetric parameters between CRT+ARC plan and CRT+IMRT plan (%, Mean+SD)

Dosimetric parameters CRT+ARC plan CRT+IMRT plan Difference t value P value
Vs 45.04+7.37 45.02+7.29 0.021 0.141 0.890
Vi 36.34+6.26 35.92+6.18 0.423 2.409 0.030
Vis 29.85+5.37 30.28+5.34 -0.437 -4.529 0.000
Vi 19.96+4.12 22.26+4.37 -2.291 -9.248 0.000
Vs 15.05+3.43 16.28+3.54 -1.231 -9.559 0.000
Vi 11.51+2.99 12.05+2.88 -0.543 -4.328 0.001
Vis 8.1942.41 8.334+2.08 -0.141 -0.715 0.486
Vo 5.50£1.58 5.53+1.33 -0.036 -0.244 0.811
Vis 3.64+0.93 3.54+0.79 0.107 1.309 0.212
Vso 2.07+0.79 2.01+0.44 0.061 0.393 0.700

2.5 MR ESR
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