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Personalized selection of radiotherapy techniques for esophageal cancer
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1. Cancer Hospital, Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, China; 2. Center of Radiation
Oncology, The 105" Hospital of Chinese People's Liberation Army, Hefei 230031, China

Abstract: Objective To determine personalized radiotherapy technique for esophageal cancer with different lengths and volumes.
Methods Sixteen esophageal cancer patients with different target volumes were selected. Three radiotherapy techniques were
respectively prepared for each patient. A three-dimensional conformal radiotherapy (3DCRT) was established by using Xio
planning system. A static intensity-modulated radiotherapy (IMRT) and a volumetric modulated arc therapy (VMAT) were
designed by using Monaco planning system. Dose-volume histogram and least significant difference method were used to compare
and analyzed the dosimetric difference of target volumes and organs at risk. Results For different target volumes, VMAT
preferably kept the high dose of target volume within 112% of prescription dose, and had a better control effect for the high dose
area of lungs, the maximum dose of spinal cord and cardiac dose than the other two radiotherapy techniques. When the head-feet
length was less than 13 cm and the target volume was less than 200 cc, all the three plans met the planning requirements, and
the low-dose area of 3DCRT plan was less than that of VMAT. When the head-feet length was more than 13 cm and the target
volume was more than 200 cc, 3DCRT didn't met the planning requirements; comparatively, IMRT and VMAT preferably regulated
the high dose area of lung, with but had a slightly larger radiation area of the low dose region. Conclusion Considering the low
dose area of lungs, 3DCRT should be preferred for the target volume with shorter head-feet length and smaller volume. For the
target volume with longer head-feet length and larger volume, IMRT or VMAT that could control the low dose area of lungs may
be an option, or the radiotherapy technique should be determined after comparing and analyzing the advantages and disadvantages
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of IMRT and VMAT.

Key words: esophageal cancer; three-dimensional conformal radiotherapy; intensity- modulated radiotherapy; volumetric

modulated arc therapy; radiation pneumonitis
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PRSI 2 R R, CT HHZ RN 5 mm K 4714
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Z WK TR Voo fETR /N T 25% , O AR FR Voo iE 75 /N T
40% .V HETR /N T 30%.

1E Xio R &40 ik 3DCRT %], 3DCRT %
BEE PP R — 0 P AR B W AHET , Su-
perpositon 5.3, T RIS 3 mm, il i £ TUOGHHE B
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Tab.1 Dosimetry indexes of target volume with head—feet length less than 13 cm and target volume less than 200 cc

Dosimetry index 3DCRT IMRT VMAT F value P value
Diex (CGY) 6561.7+161.1 6617.8+80.1 6406.1+80.5 5571 0.016
Drin (CGY) 4905.7+253.4 5074.5+274.0 5161.9+230.7 1.765 0.205
Dinean (CGY) 6298.9+94.1 6201.2+19.6 6125.7+26.3 13.678 0.000
HI 1.09+0.03 1.06+0.01 1.04+0.01 14.585 0.000
Cl 0.94+0.01 0.95+0.00 0.95+0.00 5.976 0.012
Spinal cord D (CGY) 3435.9+678.2 3350.0+678.4 3544.5+115.9 0.183 0.835
Vs (%) 59.6£7.0 56.7+£10.9 67.5+4.9 2.920 0.085
V10 (%) 45.4+6.9 37.7+10.5 36.2£12.8 1.359 0.287
Left lung V20 (%) 20.645.7 15.045.8 11.746.8 5.296 0.014
V(%) 9.2+5.6 7.2+3.4 5.1+3.8 1.326 0.295
Drean (CGY) 1165.3+213.0 1025.1+233.5 1000.8+230.7 0.875 0.437
Vs (%) 54.7+7.6 52.8+10.8 63.3+7.1 2.504 0.115
V10 (%) 42.3£8.9 35.2+9.8 31.3+6.9 2.517 0.114
Right lung V20 (%) 19.0+4.3 13.5+5.4 10.2+2.3 6.749 0.008
Va0 (%) 7.3£2.9 6.5+2.9 5.0+2.1 3.242 0.068
Diean (CGY) 1092.5+138.5 967.9+186.4 920.2+98.2 2.241 0.141
V30 (%) 23.5%£15.4 17.2+14.3 13.7+10.1 0.824 0.458
Heart V.0 (%) 9.9+7.5 8.8+7.3 7.65.8 0.166 0.849
Diean (CGY) 1610.2+941.7 1473.3+865.6 1434.6+844.7 0.064 0.939

3DCRT: Three-dimensional conformal radiotherapy; IMRT: Static intensity-modulated radiotherapy; VMAT: Volumetric

modulated arc therapy
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2225 (P>0.05) , W {E -7 , 3DCRT /T IMRT Al
VMAT FHEZEE AR, IMRT F1 VMAT 314 197 8 Dine
A 7E 40 Gy LAY, H A 6 Dye/N T 3DCRT, 34
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Tab.2 Dosimetry indexes of target volume with head—feet length more than 13 cm and target volume more than 200 cc

Dosimetry index 3DCRT IMRT VMAT F value P value
Drax (CGY) 6755.6£214.5 6685.1+122.7 6433.8+£80.6 12.705 0.000
Drin (cGY) 5106.2+98.0 4792.7+239.5 4710.5+390.1 5971 0.007
Drean (CGY) 6349.6+92.2 6217.4+40.7 6142.2+40.1 28.123 0.000
Cl 0.95+0.00 0.95+0.00 0.95+0.00

HI 1.10+0.03 1.07+0.01 1.04+0.01 36.379 0.000
Spinal cord Duax (CGY) 3940.9+713.3 3751.8+86.5 3685.9+95.3 1.000 0.381
Vs (%) 75.0£8.7 80.6£9.3 84.1+8.6 2.674 0.087

V10 (%) 64.6£8.7 50.7£10.3 51.9+11.0 5.868 0.008

Left lung V2o (%) 36.9+8.6 19.445.6 18.047.6 20.622 0.000

Vo (%) 24.6+£9.5 9.5+3.6 8.6+4.5 19.846 0.000

Diean (CGY) 1796.7+£311.7 1339.1+217.6 1323.8+235.6 10.826 0.000

Vs (%) 69.5+9.4 73.5£10.4 79.7£15.9 1.754 0.192

Vo (%) 57.8+£12.1 44.0£11.9 45.1+16.3 3.206 0.046

Right lung Voo (%) 31.9+12.0 15.848.5 14.6+8.1 9.927 0.001

Vo (%) 16.1+10.3 8.0£5.4 7.2£4.9 4.492 0.021

Drean (CGY) 1584.5+408.9 1215.9+302.8 1224.8+349.3 3.501 0.044

Vs (%) 47.5+11.3 44.7+£11.3 38.1+7.4 2.260 0.124

Heart Vo (%) 29.1+£9.9 28.1+10.5 26.0£5.7 0.312 0.734

Drean (CGY) 3061.6+485.8 2909.5+519.3 2790.8+465.0 0.766 0.475
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