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Dosimetric comparison of coplanar and non-coplanar volumetric modulated arc therapy for lung
cancer
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Abstract: Objective To investigate the dosimetric differences between coplanar and non-coplanar volumetric modulated arc
therapy (VMAT) in treatment of central type lung cancer and peripheral lung cancer. Methods A total of 14 patients with single
lesion of lung cancer, including 7 cases of central type lung cancer and 7 cases of peripheral lung cancer, were selected. Two plans,
namely coplanar and non-coplanar VMAT plans, were designed for each patient. The conformity index, homogeneity index and
gradient index of target areas were compared, and several indexes of organs-at-risk, including the Vi, Vs, Vs, Vi, Dy 0f lungs,
the Vi, V; of contralateral lung, the D,... of heart, the D,....of esophagus, the D,... of spinal cord, and the Dy, V3 of chest wall,
were also compared. Results The gradient index of target areas, the V5, of chest wall, and the V; of lungs in non-coplanar VMAT
plan were superior to those in coplanar VMAT plan, and the differences were more obvious in patients with central type lung
cancer, with statistical significances (£<0.05). The V, of bilateral lungs and contralateral lung was higher in non-coplanar VMAT
plan than in coplanar VMAT plan (P<0.05), and the Di... of heart in non-coplanar VMAT plans was higher than that in coplanar
VMAT plans, without any statistical differences (P>0.05). Moreover, the number of monitor units in non-coplanar VMAT plan
was higher than that in coplanar VMAT plan (P<0.05). Conclusion Non-coplanar VMAT plan has a steeper dose gradient than
coplanar VAMT plan, which is more advantageous for the protection of the chest wall and lung, especially for patients with central
type lung cancer, providing a new idea for designing treatment plans of lung cancer.
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Tab.1 General information of patients

Planning target

No. of patient ~ Age/years Gender - oTume/om® Location
1 71 M 56.43 Central
2 81 F 41.66 Central
3 87 M 14.58 Peripheral
4 58 M 38.70 Peripheral
5 75 M 7.11 Peripheral
6 78 M 67.61 Peripheral
7 66 M 86.53 Central
8 64 F 39.28 Central
9 75 M 53.96 Peripheral
10 54 M 82.17 Central
11 78 M 85.11 Peripheral
12 65 M 63.83 Central
13 41 F 53.09 Central
14 84 M 26.18 Peripheral
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a: Coplanar signal-arc VMAT plan

b: Non—coplanar double—arc VMAT plan
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Fig.1 Arc distribution of coplanar and non—coplanar volumetric modulated arc therapy (VMAT) plans
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Tab.2 Comparison of dosimetric parameters of target areas

in central type lung cancer

Parameter Coplanar Non-coplanar P value
HI 0.06+0.04 0.06+0.005 1.000
CI 0.67+0.02 0.65+0.03 0.260
GI 3.75+0.21 3.20+0.18 <0.001

HI: Homogeneity index; CI: Conformity index; GI: Gradient index
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Tab.3 Comparison of dosimetric parameters of organs—at-risk (OAR) in central lung cancer (Mean+SD)

LE

BB (x+s)

OAR Parameter Coplanar Non-coplanar P value
Spinal cord Duu/cGy 1 600.54+327.28 1 488.24+194.20 0.292
Heart Duca/ cGy 346.03+340.78 362.80+328.55 0.287
Esophagus Diean/cGy 657.17+£537.13 715.334£510.36 0.051
Thoracic wall V% 7.68+5.44 5.56+3.89 0.017
Dica/ €Gy 1 395.51+320.68 1 349.144+259.97 0.259

Contralateral lung Vi/% 49.32+7.73 72.01£9.33 <0.001
V% 10.26+3.71 8.04+3.70 0.094

Bilateral lungs Vi/% 57.14+6.60 68.95+6.81 <0.001
Vas/% 40.21+5.18 39.32+4.04 0.583

V% 26.47+2.81 24.64+4.38 0.116

Vao/% 11.99+2.88 10.85+3.13 0.018

Diean/cGy 688.81+131.54 660.71+137.00 0.161

Monitor unit 1 844.44+357.55 2160.37+172.06 <0.001
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Fig.2 Transverse dose distribution of coplanar (a) and non—coplanar (b) VMAT plan

F4 BEREMELEXTEFSHLER
Tab.4 Comparison of dosimetric parameters of target areas in

peripheral lung cancer

Parameter Coplanar Non-coplanar P value
HI 0.09+0.18 0.06+0.01 0.009
CI 0.60+0.12 0.58+0.11 0.095
GI 4.01+0.65 3.71+0.69 0.004
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Tab.5 Comparison of dosimetric parameters of OA

in peripheral lung cancer (Mean+SD)

OAR Parameter Coplanar Non-coplanar P value
Spinal cord Duu/cGy 1315.41£315.37 1214.89+354.72 0.055
Heart Diea/ cGy 220.77+255.78 233.96+286.37 0.625
Esophagus Duea/ cGy 414.87+227.69 409.26+256.60 0.893
Thoracic wall Vi/% 11.58+5.28 10.94+5.86 0.307
D/ cGy 1176.77+£331.99 1 209.83+386.86 0.255
Contralateral lung Vi/% 35.47+15.64 49.53+22.15 0.030
Vs/% 6.17+£5.18 3.46+3.29 0.026
Bilateral lungs Vi/% 42.05+16.39 50.15+19.37 0.033
Vas/% 27.48+10.30 27.51+11.07 0.981
Vs/% 18.41+7.23 17.22+7.39 0.217
Va/% 7.25+2.89 7.12+2.85 0.600
Dyl cGy 458.69+168.89 460.37+172.056 0.902
Monitor unit 1 844.444357.55 2 470.36+340.97 0.040
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