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Optimal planning parameters of helical tomotherapy for-middle—or lower—thoracic esophageal cancer CHENG Xiaolong, LIU
Jiping, CHEN Xiang, et al. Department of Radiaiion Physics, Zhejiang Cancer Hospital, Hangzhou 310022, China

[ Abstract ] Objective To optimize the planning parameters of helical tomotherapy (HT) for patients with middle—or
lower—theoracic esophageal cancer. ~ Methods Eighteen patients with middle—or lower—theoracic esophageal cancer treated
by HT in Zhejiang Cancer Hospital during January 2016 to August 2018 were enrolled in this study. The dose distribution of the
planning target volume (PTV) and the.organ at risk (OAR), dosimetry parameters, single treatment time, machine number (MU) of
each radiotherapy plan were calculated. The data of 540 setup errors were recorded, including 3 cases with 154 setup errors
before and after correction. The results of 18 patient plan verifications were analyzed, including single point absolute dose
deviation and y pass rate. PTV margin was calculated by the formula of M=2.5%+0.7 & . Intensity modulated radiation therapy
(IMRT) and volume modulated arc therapy (VMAT) plans were made for all of the case, and multiple parameters were compared
with HT plans. Three cases were selected for HT planning design with different field width(FW )and pitch, and the optimal planning
parameters were determined. Statistical analysis was performed with SPSS22 software. Results The setup errors of
thermoplastic body membrane group and vacuum negative pressure pad group in directions of left-right (X), cranial-caudal (Y),
anterier—posterior (Z) and Roll were (1.71+1.62)mm, (1.21+1.28)mm, (1.18+1.41)mm, (0.55+1.02)° and (1.68«1.71)mm,
(1.28 £ 1.57)mm, (1.22 +1.31)mm, (0.73 £1.21)°, respectively. The corresponding PTV margin values were 5.19mm, 4.06mm,
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3.76mm and 1.81mm, 1.64mm, 1.44mm, respectively. Three cases of setup errors before and after online correction in X, Y, Z and
Roll were (1.63 = 1.59)mm, (1.25 = 1.33)mm, (1.19 + 1.29)mm, (0.61 £ 1.12)° and (0.61 £ 0.41)mm, (0.52 £ 0.49)mm, (0.43 + 0.52)mm,
(0.51£0.52)°. The corresponding PTV margine values were 5.19mm, 4.06mm, 3.76mm and 1.81mm, 1.64mm, 1.44mm respectively.
The mean value of point absolute dose deviation and y pass rate were(0.14 + 1.54)% and(95.47 +2.35)%. Compared with IMRT
and VMAT, HT had advantages in the maximum dose of PTV, spinal cord, heart and lung, and the V20, V30 of lung (H=10.786,
14.028, 7.433, 7.138, 6.847, P=0.006, 0.001, 0.024, 0.003, 0.028, 0.049), but the differences in PTV uniformity, conformability,
average dose of OARs, treatment time, and MU were not statistically significant. The optimal plan parameters of HT were FW=2.
5cm, Pitch=0.287 and MF=2.7. The standard for the treatment of middle—or lower—theoracic esophageal cancer based on HT was
established. Conclusion Compared with IMRT and VMAT, HT has the advantage of reducing the maximum dose of PTV and
OARs and volume dose of lung and the setup error correction function based on MVCT can ensure the accuracy of each'treatment.

[ Keywords ] Middle—or lower—thoracic esophageal cancer Helical tomotherapy Dosimetric comparison| Setup errors
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