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A comparative study of planned doses of intensity-modulated radiotherapy for esophageal
cancer in the middle thoracic segment
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Abstract: Objective To explore the difference in dose distribution of mid-thoracic esophageal cancer with different incident an-
gles and different number of irradiation fields to the planned target area and adjacent chest organs at risk, and to explore the design of
conventional intensity-modulated irradiation fields for mid-thoracic esophageal cancer and to try to predict and reduce radiation pneu-
monia.Methods Thirty patients with esophageal cancer who could not be operated or refused to be operated due to medical reasons in
the Second Affiliated Hospital of Wannan Medical College from May 2017 to June 2020 were selected. Three kinds of radiotherapy
plans were designed for all 30 patients, including three kinds of intensity-modulated radiotherapy plans: average 5 fields, optimized 5
fields and average 7 fields. The same optimization parameters were used for the above radiotherapy plans, including dose constraints of
the same plan target area and adjacent related chest organs (heart, lungs, spinal cord), and the dose volume histogram (DVH) was used
for comparison.Results  Compared with the 5-field IMRT plan, the 7-field IMRT plan showed advantages in target area conformal in-
dex and uniformity index, with CI values of (0.86 + 0.05), (0.82 + 0.05) and (0.88 + 0.03), respectively (P<0.001); The hi values were
(0.109 5 + 0.04), (0.100 9 £ 0.04) and (0.923 6 + 0.02), respectively (P<0.001); for the lung, the V20 values of the whole lung divided
into seven equal fields were (22.9 + 4.3)% and (8.1 + 1.2)%, with a decreasing trend; while the V5 values (47.1 + 9.8)% and V10 val-
ues (34.5 + 5.1)% of the whole lung optimized by the five field IMRT plan were significantly lower than those of the seven equal field
IMRT plan, which were (56.1 + 10.2)% and (40.9 + 6.2)% (P<0.05); the maximum dose of spinal cord and V30 radiation dose of heart

in the optimized 5-field intensity-modulated plan target area were significantly higher than those in the equally divided 7-field intensity-
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modulated plan target area, the difference was statistically significant (P<0.05); there was no significant difference in the maximum

dose of spinal cord and V30 radiation dose of heart between other groups (P>0.05), and all indexes were in the normal range.Conclu-

sion Increasing the number of irradiation fields (7 fields) can improve the conformal degree and uniformity of the target area, and re-

duce the trend of V20 and V30 values; reducing the incidence angle between the incidence field and the midline of the body (optimized

5 fields) can reduce the volume of low-dose irradiation of both lungs (V5, V10); reducing the angle between the incidence field and the

midline of the body can slightly increase the dose of the heart and spinal cord, which are within the clinical acceptable range.

Key words: Esophageal neoplasms; IMRT; DVH
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