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ABSTRACT

In this study, plans to apply 3D conformal radiotherapy, intensity modulated radiotherapy, and volumetric
intensity modulated arc radiotherapy to esophageal cancer radiotherapy were compared. In particular, arc therapy
was applied to reduce irradiated volume and spread of low-dose during intensity modulated radiation therapy and
volumetric intensity modulated arc radiotherapy by limiting part of irradiated angle, in order to compare target
doses and dose for surrounding normal tissues of the two methods and those of 3D conformal radiotherapy. No
significant difference in target dose was found among the three methods. The 5 Gy volume(V5) of the lung
showed 56.53% of conformal radiotherapy, 52.03% of intensity modulated radiotherapy, and 47.84% of volumetric
modulated arc therapy(CRT-IMRT p=0.035, CRT-VMAT p<0.001, IMRT-VMAT p<0.001). The 10 Gy
volume(V10) showed a significant difference in conformal radiotherapy 35.12%, intensity modulated radiotherapy
34.04%, and volumetric modulated arc radiotherapy 33.28%, showing significant difference in intensity modulated
radiotherapy(p=0.018), volumetric modulated arc therapy(p=0.035), no significant difference in dose was found at
20 Gy volume. The mean dose and 20 Gy volume of the heart were not significantly different according to the
treatment plan, but the 30 and 40 Gy volumes were 37.16% and 22.46% in the volumetric modulated arc
radiotherapy, showing significant differences(p=0.028) in comparison with conformal radiotherapy. It is believed
that, by limiting part of the irradiated angle during intensity modulated radiotherapy and volumetric intensity
modulated arc radiotherapy, the irradiated volume and, thereby, the 5-10 Gy area and toxicity of the lung can be
reduced while maintaining dose distribution of the target dose.
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Table 1. Characteristics of patient (n=18)

Variables n

Gender

Male 16

Female 2
Age range (yr) 54~84
Stage

1I 3

III 11

v 4
Squamous cell carcinoma 18
Target volume (cm®)

Mean 495.7

Range 281.9~767.2
Lung volume (cm’)

Mean 3733.1

Range 2123.2~4717.5

-0+ 5 kA 2 (Gross tumor volume, GTV) CT,
PET, MRICIA] &etH o2 Lrgs] vy = e
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Fig. 1. Dose distribution in esophageal cancer patient

by three dimensional conformal radiotherapy (a),

Intensity modulated radiotherapy (b), volumetric
modulated arc therapy (c). Isodose curves were
5.04-55.44 Gy (10-110%).
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Table 2. Dosimetric comparison for target volume of 3DCRT, IMRT and VMAT in a esophageal cancer.

CRT IMRT VMAT p-value
Target Median Range Median Range Median Range CRT-IMRT CRT-VMAT IMRT-VMAT

Dunax(Gy) 53.12 52.04~55.08 52.79 51.96~54.64 53.20 51.40~55.24 0.215 0.407 0.360

Dinean(Gy) 51.21 50.34~51.89 50.99 50.34~52.39 51.73 50.34~53.00 0.744 0.007* 0.011*
V95 99.52 95.86~99.95 99.39 96.70~99.90 99.06 97.33~99.73 0.983 0.408 0.687
CI 0.831 0.675~0.904 0.819 0.683~0.989 0.887 0.603~0.993 0.811 0.043* 0.053
IHI 0.065 0.043~0.106 0.066 0.043~0.099 0.068 0.043~0.099 0.948 0.240 0.868
CN 0.656 0.435~0.765 0.709 0.483~0.912 0.731 0.420~0.856 0.039* 0.003* 0.948

V95: Volume of PTV receiving 95% of prescription dose,
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Fig 2. Histogram comparison for total lung (a) and heart (b) of 3DCRT, IMRT and VMAT.
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Table 3. Dosimetric comparison for normal organ structures of 3DCRT, IMRT and VMAT in a esophageal cancer.

CRT IMRT VMAT p-value
OARs Median Range Median Range Median Range CRT-IMRT  CRT-VMAT  IMRT-VMAT
Lung
Dean (Gy) 9.96 5.40~14.95 9.35 5.83~16.63 9.19 5.48~16.18 0.327 0.446 0.879
\'& 56.53 31.64~78.10 52.03 30.83~85.26 47.84 26.74~73.66 0.035* <0.001* <0.001*
V10 35.12 18.85~58.51 34.04 17.44~56.41 33.28 17.67~53.73 0.018* 0.035* 0.913
V15 26.74 11.94~39.11 24.95 14.13~45.36 2341 12.28~42.48 0.231 0.223 0.007*
V20 16.97 0.93~23.99 15.27 7.00~32.74 14.58 6.99~30.62 0.124 0.446 0.113
V25 10.15 5.51~19.09 10.61 4.90~24.20 9.91 4.90~23.19 0.048* 0.338 0.008*
V30 8.32 3.39~16.79 7.37 3.00~17.68 7.19 2.84~16.89 0.033* <0.001* 0.022*
Heart
Diean(Gy) 24.00 6.99~40.53 21.44 5.94~43.18 21.88 5.53~40.63 0.199 0.112 0.758
V20 53.37 15.12~93.41 52.49 9.38~99.41 52.98 8.20~99.18 0.446 0.647 0.113
V30 41.16 7.80~85.22 38.94 6.69~89.02 37.16 6.06~85.14 0.139 0.011* 0.177
V40 27.00 4.08~69.84 2421 3.46~73.51 22.46 2.63~54.77 0.122 0.028* 0.507
Spinal cord
Dinean(Gy) 31.12 15.07~37.25 28.99 13.93~35.95 29.41 13.13~37.95 0.112 0.085 0.500
Dunax(Gy) 43.39 38.78~47.53 42.94 37.99~45.39 42.36 36.82~45.83 0.012* 0.022* 0.472

Table 4. Comparison

*Statistically significant differences at p<0.05

for monitor unit of 3DCRT, IMRT and VMAT in a esophageal cancer.

CRT IMRT VMAT p-value
Median Range Median  Range Median Range CRT-IMRT CRT-VMAT  IMRT-VMAT
MU 269 216~329 951 700~1525 340 254~451 <.0.001* 0.001* <.0.001*

Iv. DISCUSSION

*Statistically significant differences at p<0.05
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