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[ Abstract] Objective To evaluate the use of TomoDirect (TD) for the treatment of esophageal
cancer in terms of plan quality and treatment efficiency. Methods In total of ten patients for locally
advanced esophageal cancer with radical intent were planned for TD, Helical tomotherapy ( HT) and
IMRT, where TD and HT plans were designed in TomoTherapy and IMRT plans in Pinnacle’. Dose
conformity index ( CI), dose homogeneity index ( HI) and dose for OARs were analyzed to evaluate the
plan quality. Treatment time and monitor units were used to assess delivery efficiency. Results TD and
HT plans showed significant improvement over IMRT plans in terms of CI and HI (¢ =5.261,10.419,
—-5.463, - 6.862,P <0.05). TD plans had a little worse CI and HI than those of HT plans (¢ =
-7.055, 2.325, P<0.05). Mean V,,, V;, and averaged dose of lungs were significantly improved by TD
and HT plans in comparison with IMRT plans (¢ =-5.372, -6.296, -5.372, -6.296, -2.865,
-4.632, P<0.05). Compared with HT plans, the averaged dose of heart was worse than those of TD and
IMRT plans (¢ =-3.112, 2.829, P <0.05), while the maximum dose of heart was better than those of
TD and IMRT plans (t=3.154, -3.348, P<0.05). The maximum dose of cord and averaged dose of
normal tissue for TD were worse than that of HT plans (¢ =3.071, 5.076, P <0.05). The treatment time
and machine monitor unit of TD plans was reduced by 12.0% and 37.2% compared with HT plans,
respectively (7 = — 4.095, - 12.559, P <0.05). IMRT plans had the shortest treatment time.
Conclusions The TD technique is feasible to treat esophageal cancer. It not only can reduce the treatment
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time and improve radiation efficiency compared with HT, but also provide an advantage in terms of CI and

HI, and V,,, V,, and averaged dose of lungs in comparison with IMRT.
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Table 1 Comparison of PTV and OARs among three treatment plans(x +s)

il 1% i il
D, ean (GY) CI Vs(%) Vo (%) Vip (%) D ean (GY)
D 10 62.5+0.4" 0.79+0.05" 0.09+0.02* 58.8+9.8  19.5+4.0 9.1%3.0° 12.0 £2.2%
HT 10 62.2+0.4° 0.86x0.04° 0.08+0.01*° 58.4=11.0 18.2+4.0° 8.9%3.0° 11.6 £2.2°
IMRT 10 63.3+0.7  0.74+0.05  0.13 +0.03 58.1+12.0 23.8+4.7 10.9%3.5 12.7 £2.6
o o Do i 46 PRV EH AR
Vi (%) Vo (%) D\yean (Gy) D, (Gy) D, (Gy) D, (Gy) D\yean (Gy)
D 10 31.2+13.3 17.1 8.1 23.6+7.9"  60.1x4.5" 39.3+0.7" 41.5x1.0 12.9+1.7"
HT 10 31.9 £14. 4 16.1£7.9  24.3+8.3* 59.5+4.2° 38.7xl.1 41.6 £1.1 127 1.7
IMRT 10 33.7+15.7 17.7+7.7  23.5%8.8 60.7 +3.8 38.0+2.6 41.4 2.5 12.8+1.9

T TD. SR T2 (8] BF VR AR AT s HT. SRBEWT = IR 38 0T s IMRT. MU 65 82 PR AOT s L SR IX AP 8 L SRR 45
B," 5 IMRT AL, t=-3.865, —4.914.5.261.10. 419, -5.463, -6.862, —5.372, - 6.292, -6.991, —4.646, -2.865, - 4.632.2.829 -
3.348,P<0.05;" 5 HT ALk ,1 =2. 444  -7.055.2.325 4.808 3.576, -3.112 3. 154 3.071 5. 076, P <0. 05
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