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Abstract  Objective: To compare the doses distribution among 3DCRT, IMRT, and VMAT for multiple primary cancers of the
esophagus. Methods: Seven patients with multiple primary cancers of the esophagus were selected. The patients underwent a CT simu-
lator scan, and the targets were contoured. The clinical target volume ( CTV ) included the entire esophagus and lymph node areas in
the mediastinum. The planning target volume included the CTV plus a 5 mm margin. Three radiotherapy plans were designed for each
patient, namely, 3DCRT, seven-field IMRT, and one-arch VMAT. The dose distribution in the target volumes and critical organs were
compared among the three plans. Results: D99 of the target volume of the IMRT or VMAT plan was significantly higher than that of
the 3DCRT plan (49.4 £ 0.8, 49.2 £ 0.7, and 43.9 £ 2.8 Gy, respectively; P < 0.001 ) Compared with the 3DCRT plans, we found that
V30 was lower but V5 of the lungs was significantly increased in IMRT or VMAT ( IMRT vs. VMAT vs. 3DCRT, V30: 11.8 % £+ 2.5 %,
10.5 % £ 2.1 %, and 13.2 % £ 2.1 %, P = 0.096; V5: 92.5 % + 3.2 %, 93.6 % £ 5.6 %, and 68.5 % = 2.1 %, P < 0.001 ). V30 in the
heart and D1 in the spinal cord were also significantly lower in IMRT and VMAT. The VAMT plan had no significant difference in the
dose omogeneity of the target volume and DVH of critical organs, but had less treatment time ( VMAT vs. IMRT, 3.0 + 0.6 min, 6.2 +
0.2 min, P <0.001 ) compared with the IMRT plan. Conclusion: IMRT or VMAT radiotherapy plan improves the target volume by over
95 % of the isocenter dose line. These radiotherapy plans decrease V30 in the heart and D1 in the spinal cord, but significantly increase
V5 in the lungs. Given that V5 in the lungs is much higher than the current recommended lung dose limitation, the use of IMRT or
VMAT in treating the entire esophagus or mediastinum should be performed carefully. The dose distribution of the single-arc VMAT
plan has no significant difference with that of the IMRT plan, but the treatment time is shortened by 52 %.
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AR AR T T 29 12.9% [Rlf, =214 X 1
F 5340 VO5 ¥1>90% , AR IR 2Ry TR 2L, =41 Cl
95% T WGt 2ER(E 1),

Table 1~ The dose distribution of target volume in 3DCRT, IMRT and VMAT plans (mean+SD)

F AR SEL 3D-CRT IMRT(7F) VMAT P P P

D1(Gy) 543=+1.1 55303 55315 0.148 0.159 0.969
D99(Gy) 43928 49408 492+0.7 <0.001 <0.001 0.781
Dmean(Gy) 51006 529+0.2 52805 <0.001 <0.001 0.860
V95(%) 949+25 99.6+0.3 99.6+0.3 <0.001 <0.001 0.923
V110(%) 05+0.8 0.9+0.6 1208 0.889 0.473 0.563
HI 51£12 3604 3209 0.009 0.005 0.850
95%CI1 1502 1.6+0.1 15+0.1 0.612 0.133 0313

a:3DCRT vs. IMRT;b: 3DCRT vs VMAT;c: IMRT vs VMAT
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Table 2 The dose distribution of critical organs (mean+SD)

V30, V40 % 3DCRT W 8 45 /] 5 8 < 30 X5 1t 220K
50.4 Gy BY'RE LT L 76 3DCRT H-R] v, 45 6 ) B 420
45 Gy, 1fii IMRT 5 VMAT 314 7T LA R i 75 i
FRAITE 40 Gy LATF s HAp e H -t T 7 )R 2 0 IX A4,
FEBET 1R EL LS B R X, B B = AR 32 B AR
BUIN, AT R R AR SO R R T B 25 5

o B 3DCRT IMRT(7F) VMAT P I P
Jiti
V5(%) 68.5+2.1 925+3.2 93.6+5.6 <0.001 <0.001 0.624
V10(%) 49.1£2.1 63.6+9.4 65.1£10.8 0.002 0.001 0.730
V20(%) 248 +3.8 26.8+3.3 253+1.8 0.260 0.768 0.403
V30(%) 13221 11.8£2.5 10.5£2.1 0.229 0.030 0.309
MLD(Gy) 156+0.8 162+1.1 159+1.1 0.001 0.003 0.706
O
Dmean(Gy) 282 +3.6 273+2.0 26.7 £2.5 0.541 0.311 0.648
D1(Gy) 51.5+0.9 522+0.5 51.7+1.4 <0.001 <0.001 0.874
V5(%) 82.4+17.9 99.8 + 0.4 100 <0.001 <0.001 0.931
V10(%) 72.7+9.3 958 +3.4 98.9+ 1.4 <0.001 <0.001 0.222
V20(%) 62.9+8.4 72.4+8.0 67.7+9.3 0.069 0.345 0.368
V30(%) 56.0+11.6 36.9+8.8 32.1+92 <0.001 <0.001 0.302
V40(%) 422 +10.4 142+3.7 142+45 <0.001 <0.001 0.988
DI1(Gy) 440+19 40.0£0.8 40.1+14 <0.001 <0.001 0.961
V45(%) 0.8 +0.1 0 0
=
DI1(Gy) 50.0 + 4.4 524+32 51.8+4.2 0.327 0.454 0.815
V40(%) 14.2+0.1 13.0 0.1 11.7+0.1 0.799 0.395 0.781
JHAE
Dmean(Gy) 95+33 11.8+3.9 11.7 £4.3 0.295 0.319 0.960
V20(%) 13.3£0.1 17.5+0.1 162£0.1 0.392 0.545 0.800
V30(%) 11.3£0.1 8.1+0.1 72+0.1 0.157 0.077 0.714

a:3DCRT vs. IMRT;b: 3DCRT vs VMAT;c: IMRT vs VMAT
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Table 3 The comparison of dose distribution of IMRT and 3DCRT in esophageal carcinoma
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Table 4 The relationship of irradiated dose volume of lung and RP in 3DCRT
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