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Application of beam angle optimization in intensity-modulated radiotherapy planning for

esophageal cancer
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Medicine, Guangzhou 510060, China

Abstract: Objective To study the dosimetric differences among 5-field intensity-modulated radiotherapy (5f-IMRT) plans designed
by beam angle optimization (BAO), uniform field distribution or artificial field distribution for providing clinical reference for
the IMRT planning for esophageal cancer. Methods Fifteen patients with esophageal cancer treated with IMRT were selected, and
3 kinds of 5f-IMRT plans were designed for each patient, namely BAO group (group A), uniform field distribution group (group
B) and artificial field distribution group (group C). The target coverage, conformity index, homogeneity index of target areas and
the dosimetric parameters of organs-at-risk were used to compare the dosimetric differences among 3 groups. Paired-f test was
used for statistical analysis. Results The target coverage of all 3 groups met the clinical requirements. The mean doses of the lung
and the heart in group A were significantly lower than those in the other two groups, with statistical significance (P<0.05). Compared
with those in group C, the lung V,,, and heart V,,, in group A and group B were significantly lower (£<0.05). The lung V,,,
of A vs C and B vs C were [(29.15£2.75)% vs (30.03£2.55)%, P=0.005] and [ (29.08+2.40)% vs (30.03+2.55)%, P=0.005)],
respectively, and the heart V, , were [(45.37+4.59)% vs (48.24+6.45)%, P=0.010) ] and [ (45.79+4.60)% vs (48.24+6.45)%,
P=0.040) |, respectively. Finally, the dosimetric parameters of 3 groups were evaluated to obtain comprehensive scoring factor-
based scores (CSF). The CSF,,,,, CSF,; and CSF,, in group A were the highest, and CSF,, reached 7; and group C had the worst

CSF,,, Which was -4. Conclusion BAO plan for esophageal cancer has obvious dosimetric advantages over the S&-IMRT plans
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designed by uniform field distribution and artificial field distribution, which suggests that BAO plan should be popularized and

applied in the treatment planning for esophageal cancer.

Keywords: beam angle optimization; intensity-modulated radiotherapy; esophageal cancer; comprehensive scoring factor
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Tab.1 Comparisons of dosimetric parameters of target areas among 3 plans (Mean+SD)

X ZH A# B4l C4l PAB PAC pse
PTV, Dy/Gy ~ 59.90£0.09  59.93+0.12  59.92+0.77  0.405 0.386 0.890
/Gy 61952054 62.08027  62.09+0.37  0.070 0.194 0.899

D, /Gy  6656x123  67.02+126  66.81£136  0.160 0.398 0.521
1 0.760.07 0.72+0.06 0.75+0.04 0.015 0.395 0.050
HI 0.080£0.014  0.083x0.011  0.081x0.014  0.392 0.617 0.704
PTV, Viwd%  9921£0.51  99.01£0.74  98.87+0.75  0.148 0.026 0.419
Dye/Gy ~ 50.86+0.39  50.83£0.39  50.75+0.43 0.706 0.057 0.143

PR A vs BLHLBCKT AR50 1) P PO AL vs CHLECXN (K30 11 P{EL; PBC: B2 vs C ZHECXT e KR35 11) P A

R2 AN ERBEFNEF SRR (v £ )

Tab.2 Comparisons of dosimetric parameters of organs—at—risk among 3 plans(Mean+SD)

ks e B8 A# B4 c4l PAB PAC pBe
gEn i D, /Gy 44.23+0.56 43.72+0.64 43.76+0.77 0.008 0.018 0.842
X Vg% 79.36:6.99 83.41+7.01 79.15+6.16 0.000 0.760 0.000
Vigay/% 53.40+5.78 54.88+4.60 55.40+4.12 0.057 0.016 0.202
Vi o/ % 29.1542.75 29.08+2.40 30.03+2.55 0.866 0.005 0.005
Vioy/% 17.812.09 18.49+1.74 18.40+1.72 0.107 0.201 0.731
D,./Gy 16.57+1.17 16.87+0.97 16.88+1.03 0.008 0.022 0.793
SCIE Vi /% 45.37+4.59 45.79+4.60 48.24+6.45 0.499 0.010 0.040
Vioey/% 27.77£3.67 27.2143.72 26.16+3.64 0.440 0.036 0.080
Vo /% 2.61+1.93 3.56+2.19 2.57+1.64 0.007 0.825 0.011
D,.../Gy 30.41+2.29 31.44+1.99 32.26+2.03 0.051 0.020 0.020

P AU vs BZHBCKT e RT3 1Y PAF ; PAC: A2 vs CEHBCXT e KRB0 1Y PAF s PPC: B2 vs CHLECXS G301 P{H

14 B R UYL, M T VMAT # R,
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D, O Vg o, #A8 B 08/ (P<0.05) ,AZH .B2H .C
L1 BT Dy A0 E Vi g, 53500 by (16.57%£1.17)
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Tab.3 Comprehensive scoring factor—based scores of dosimetric

parameters in 3 plans

M KfERaE 28 CSF, CSF, CSF,.
PTV, Dy, 0 0 0
Diean 0 0 0
D, 0 0 0
CI 1 2 1
HI 0 0 0
PTV, Vo 1 0 -1
Dgo, 0 0 0
i D, . 2 1 1
Uil Ve, 1 ) 1
Vinay 1 0 1
Vo 1 1 2
Viney 0 0 0
Dy 2 1 1
oI Vioay 1 1 2
Vioay 1 0 1
Vioay 1 2 1
D 1 1 2
CSFpry 2 2 0
CSFar 5 -1 -4
CSF 7 3 -4
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Fo o AN — ke AT DL Ao 3 O JUE FR SR 5] A ik 2> 3T
it ) R R0 e R DX (LS 4 SR R, R O vk
X B AG 70) kX8 (Vs ) B LR AP AR A 43R0 AH
2 AH A IR TE UM Vg 6,7 Vg gy~ Dynean 5 1) 5227 2
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Fig.1 Frequency distribution of angles in plans of group A
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