34 Hi2l SUEI LT BN Vol. 34 No.2
20174 2H Chinese Journal of Medical Physics February 2017
DOI:10.3969/j.issn.1005-202X.2017.02.004 E #zﬁ;ﬁj‘tfh p2i2)

i =12 BB B R TR/ N RE ez Al P Y R

AR, Wy E AR AL RHE, RS, AR, R
FARACE BB AT R, b 100853

[ Z)B . 547 e B 12 B A (TD) An 4 A8 5% (IMRT) 3 AR 7% 57 3F > MM % 69 71 2 58 £ 5%, 384 TD 74 77 4B )
40 OB 0 T AT . JT ik R B B4 % IMRT 94 77 69 12 490 3k /) 4m B fk 9% & 2%, 35 R IMRT 4+ %) B4 57 /4 & %3t TD i+
R, TRAEFA R Fe R AR R R T A AR, YIS 7 B I Ao L B kA (MU ) B9 £ 7, SR . A28t R Pt k) A g e
R et X ¥ X 7 B AMH RAH FEF . BFEMIZE VsiVie. VissVao Vo AR Dyean 5 534 TD 283+ X 344 T IMRT 42,
H P Vi Vi LA %3t 5 & X (13.728,6.250; P=0.004,0.001) ; 5F T B & BN B AL F £ 7. EEFCIE F M
B %% @, TD 2841 %) 3 u& 4k T IMRT 48, TD Zi4t %] 5 IMRT 45+ %) ik R Bf 18] £ 453t 5 £ 57,12 TD 415+ %] 49 MU 3k
HOZ 3 T IMRT 483+ %), 4518 TD 7T VA 52 ILE T 345 S-3e R 16 R A 52 K, f2 R 3 An s 9164 74 77 B 18] 64 B B 4R 9 453,
PP BB MM A SIEA R E R R, TD TSRS 5 R TSRS S T7 , TAE A M7 R —

[ E58m | 3F /) 2w R A A ; B) 2 P 07 B9 3% B A0 AR 6T T A B 4

[EH2S] R815 [cEkFRERS] A [ 245 11005-202X(2017)02-0126-05

Application of Tomo Direct in the radiotherapy of non-small cell lung cancer

DAI Xiangkun, QU Baolin, DU Lehui, CHEN Gaoxiang, XIE Chuanbin, SONG Mingyong
Department of Radiation Oncology, Chinese PLA General Hospital, Beijing 100853, China

Abstract: Objective To analyze the dosimetric differences of Tomo Direct (TD) and intensity-modulated radiotherapy (IMRT)
for non-small cell lung cancer (NSCLC), and to evaluate the feasibility of TD for NSCLC. Methods With the same field angle
of IMRT plans, TD plans were designed for 12 NSCLC patients receiving IMRT treatment. Dosimetric parameters of target
areas and organs-at-risk (OARs) were analyzed. Treatment time and monitor units (MU) were compared between the two
plans. Results No statistical differences were found in the dosimetric parameters of planning gross target volume and planning
target volume between TD and IMRT plans. The Vs, Vi, Vis, Va, Vi and Dy 0f contralateral lung in TD plans were lower
than those in IMRT plans, and the differences in Vs, Vi, showed statistically significant (+=3.728, 6.250; P=0.004, 0.001). The
dose of ipsilateral lung didn't showed statistical differences between two plans. The protection of heart, spinal cord and
esophagus was better in TD group. TD plans had the similar treatment time with IMRT plans, but had significantly higher MU
than IMRT plan. Conclusion TD which can get a better clinical dose of target volume and protect the OARs (contralateral
lung, heart, spinal cord and esophagus) without increasing treatment time is recommended for the radiotherapy of lung cancer.
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*®1 WAEKTITHIPGTVHIESHILE (7+5)
Tab.1 Dosimetric comparison of PGTV between TD plan and IMRT plan (Mean+SD)

Group D./Gy Dos/Gy Dys:/Gy Dinea/ Gy HI
IMRT plan 65.11+£1.41 59.82+0.70 60.54+0.84 62.66+0.91 0.088+0.014
TD plan 64.58+0.80 59.82+0.56 60.38+0.43 62.22+0.35 0.079+0.022
t value 1.116 -0.007 0.534 1.455 1.138

P value 0.291 0.995 0.605 0.176 0.282

PGTV: Planning gross target volume; TD: Tomo Direct; IMRT: Intensity-modulated radiotherapy; HI: Homogeneity index

F2 WARTITRIPTVRIESHL R (7+5)
Tab.2 Dosimetric comparison of PTV between TD plan and IMRT plan (Mean+SD)

Group Dosi/Gy Dys/Gy D/ Gy CI
IMRT plan 49.83+1.17 51.25+0.93 58.74+0.95 0.73+0.028
TD plan 50.08+0.72 51.28+0.57 58.73+0.90 0.78+0.046
t value -0.728 -0.120 0.004 -1.486

P value 0.483 0.907 0.997 0.168

PTV: Planning target volume; CI: Conformity index
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Tab.3 Dosimetric comparison of contralateral lung between TD plan and IMRT plan (Mean+SD)

Group Vs/% Vi/% Vis/% Vao/% Vio/% Duea/ Gy
IMRT plan 45.77+8.57 22.15+9.00 7.30+6.42 2.07£1.99 0.4240.66 6.06+1.31
TD plan 37.70£7.11 13.07+7.15 4.85+3.84 2.3842.23 0.38+0.48 4.84+1.09
¢ value 3.728 6.250 2.485 -1.055 0.357 6.047

P value 0.004 <0.001 0.320 0.316 0.729 <0.001

x4 MARTITHEMAHFESHILR(x+5)
Tab.4 Dosimetric comparison of ipsilateral lung between TD plan and IMRT plan (Mean+SD)

Group Vs/% Vi/% Vis/% Va/% Vi/% Diear/ Gy
IMRT plan 65.19+7.34 54.93+4.43 46.66+4.43 40.06+4.43 29.16+4.80 19.92+2.10
TD plan 64.39+7.10 54.32+6.38 46.52+6.65 39.74+6.25 27.50+6.00 19.58+2.97
t value 1.152 0.550 0.094 0.196 1.273 0.789

P value 0.276 0.594 0.927 0.849 0.232 0.448
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F5 MHBFITHILHFIESHLR (r+s)
Tab.5 Dosimetric comparison of total lung between TD plan and IMRT plan (Mean+SD)

Group V<% Vil % Vis/% Vao/% Va/% Duea/ Gy
IMRT plan 55.66+6.49 38.29+6.21 26.51£5.00 20.57+£2.93 14.38+2.16 12.84+1.57
TD plan 50.88+7.32 33.35+6.14 24.16+4.79 20.22+4.81 13.58+3.06 12.05+2.11
t value 3.646 4915 1.923 0.426 1.26 3.326

P value 0.004 0.001 0.083 0.679 0.236 0.008
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F6 FWARITITXIOARSFIESHILE (x+5)

Tab.6 Dosimetric comparison of organs—at-risk between TD plan and IMRT plan (Mean+SD)

Group Heart-Vo Heart-Dyux Esophagus-V., Esophagus-Dx Spinal cord-Dix
IMRT plan 6.19+7.66 58.32+10.55 17.18+20.56 52.54+11.79 38.75+3.79
TD plan 6.30+5.66 51.05+16.18 15.50£19.70 39.94+19.05 32.10+£3.13

t value -0.063 1.405 1.793 2.375 5.784

P value 0.951 0.190 0.103 0.039 <0.001
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Tab.7 Comparison of treatment time and monitor units (MU)

(Mean+SD)
Group Treatment time/s MU
IMRT plan 271.64+27.81 617.27£107.35
TD plan 275.00+61.31 3202.36+874.89
t value -0.216 -10.303
P value 0.833 <0.001
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