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Dosimetric comparison between radical intensity-modulated radiotherapy and tomotherapy in
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Abstract: Objective To compare the dosimetric characteristics of fixed-field static intensity-modulated radiotherapy (IMRT) and
tomotherapy (TOMO) of middle thoracic esophageal cancer for guiding the selection of clinical treatment options. Methods IMRT
and TOMO techniques were applied separately. The prescription dose was 54 Gy/30 F for planning target volume (PTV) and
66 Gy/30 F for planning gross target volume (PGTV). The dosimetric differences in the target areas were compared between two
treatment options. Results The maximum dose (D), median dose (Dsy) and homogeneity index of PTV were lower in TOMO
group as compared with IMRT group, while the minimum dose (D) and conformity index in TOMO group were significantly
higher than those in IMRT group (all P<0.05). Except for Dss, no statistical differences were found in PGTV between the two
plans (P>0.05), and the remaining indicators of PGTV were consistent with PTV, with statistical significance (P<0.05).
Conclusion The target dose distribution and conformality of TOMO plan in radical treatment of middle thoracic esophageal cancer
are obviously superior to those of IMRT plan, and the ranking indexes of organs-at-risk of the former are also superior to the latter.
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TOMO 21+ PGTV (¥ D, D5 B A T IMRT 41,
254 Gt L (P<0.05) s i PGTV 1 Dy 25 5
T B Gt # 2 X (P>0.05) . PIZH$ PTV AU D, I
D555 PGTV {81, IMRT 4175 & %5 F TOMO 41 , 22
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1 BXFIBFITE (x5 ,0=20, cGy)

Tab.1 Dosimetric evaluation in target areas (Mean+SD, n=20, cGy)

Target area Parameter IMRT TOMO t value P value

PGTV D, 6 840.855+36.909 6 721.865+16.640 13.143 0.000
Ds 6 488.455+59.112 6484.610+£29.129 0.261 0.796
Dso 6 695.260+27.544 6 600.285+3.678 15.285 0.000

PTV D, 6 779.590+39.355 6 655.295+19.505 12.655 0.000
Dss 5264.370+£76.022 5362.375£18.991 -5.593 0.000
Dso 6 035.705+136.072 5952.080+29.585 2.686 0.014

IMRT: Intensity-modulated radiotherapy; TOMO: Tomotherapy; PGTV: Planning gross target volume; PTV: Planning target volume
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I, 2= A SRR X (P<0.05) s B & AR X HILK T
JG &, G5 R IMRT TR 0 X 5 g 22, 2 5%
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Tab.2 CI and HI of target areas (Mean+SD, n=20)

Target area Parameter IMRT TOMO t value P value

PGTV CI 0.353+0.144 0.635+0.083 -7.590 0.000
HI 0.053£0.011 0.036+0.005 6.048 0.000

PTV CI 0.651+0.039 0.754+0.050 -7.165 0.000
HI 0.251+0.017 0.217+0.004 8.861 0.000

CI: Conformity index; HI: Homogeneity index
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PHER e A T Vao Vo SR Voo A FLHE, IMRT

HITE T TOMO W, 22 5547 Geit2# 72 X (P<0.05) ; 1M
P BY Dy 22 57 BB TT2F R X (P>0.05) , UL 3,

F3 BMXFIEZITFE(F+5 ,n=20)
Tab.3 Dosimetric evaluation of lungs (Mean+SD, n=20)

Organ-at-risk Parameter IMRT TOMO t value P value
Lung-L Val% 24.500+3.269 21.653+2.926 2.902 0.006
Vi/% 10.950+2.964 8.727+2.545 2.545 0.015

Dyl cGy 1338.105+130.617 1 350.200+149.620 -0.272 0.787

Lung-R Va/% 22.550+£3.332 20.049+1.953 2.897 0.007
Va/% 10.500+£1.850 8.786+1.253 3.431 0.002

Duea/cGy 1321.525+104.194 1 338.800+109.560 -0.511 0.612

Lung-All Va/% 23.200+1.963 20.650+1.715 4.376 0.000
Duean/cGy 1326.205£90.126 1 340.850+108.453 -0.464 0.645

24 DEBEBAEF
P ZH 858, TOMO 200 IR Vo, Vi 2B BAK T
IMRT 4 , 22 F ¥4 Geit24 7 L (P<0.05) ; Hih i 4

) Diean 22 57 TCIH B B0 12708 L (P>0.05) ; 1M P & A i
D, l#E, IMRT 405 T TOMO 41 , 2 A 4120 i
X (P<0.05), 1L 4,

F4 BXFIEFIFE( 725 ,n=20)

Tab.4 Dosimetric evaluation of heart and cord (Mean+SD, n=20)

Organ-at-risk Parameter IMRT TOMO t value P value
Heart Vi/% 20.950+7.045 12.701+3.248 4.756 0.000
V% 8.200+2.608 5.895+1.935 3.175 0.003
Diear/cGy 1 871.890+480.708 1 791.100+555.299 0.492 0.626
Cord D./cGy 4031.025+186.695 3 762.425+224.808 4.111 0.000
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