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Preliminary Research of Radiotherapy Plan Influence
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[ Abstract] Objective: To explore the effect of MRI and CT image fusion technology in target delinea-
tion of induction chrono-chemotherapy and the influence of radiotherapy plan for locally advanced naso-
pharyngeal carcinoma. Methods: 52 patients with locally advanced nasopharyngeal carcinoma ( NPC)
in the Department of Head and Neck Oncology of Cancer Hospital of Guizhou China from Jan 2012 to
Dec 2013 were enrolled in this study. All patients received two-three cycles of induction chrono-chem-

otherapy and then the images of CT and T1 W1 sequence of MRI were collected in the same treatment
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position. The CT and MRI images were integrated with Pinnacle’ 8.0 chemotherapy plan system. The
Gross target volume ( GTVnx) was performed by delineating the CT and MRIL/CT fusion image. Mean-
while, metastatic lymph nodes, CTV,, CTV, and organs at risk were delineated through CT images a-
lone. And finally the two sets of planning target volume were given the same prescription dose and nor-
mal tissue dose after the planning design of intensity modulation radiation therapy (IMRT) under the
director of the common physiotherapists. The radiation doses calculated from the two sets of planning
target volume were compared with regard to the conformal index ( CI) and Homogeneity index ( HI) ,
and the irradiation target volume ,dose and the normal tissue dose were analyzed. Results: Compared
with the chemotherapy plan of target delineation by CT images, the CI of MRI/CT fusion images was
better after induction chemotherapy , and the difference was statistically significant (P <0.01) ;Com-
pared with the target volume of MRL/CT fusion image increased morer than the GTVnx irradiation vol-
ume by CT images, and the difference was statistically significant (P <0.05) ; There was no signifi-
cant difference in the volume of PTV irradiation, PTV target CI, dose uniformity HI, target volume
dose and dose coverage of normal organs between the two images (P >0.05). Conclusion: The appli-
cation of MRI/CT image fusion technology in target delineation can increase the target volume in the lo-
cal advanced NPC after induced chemotherapy compared with the target delineation of single CT image
and effectively reduces the incidence rate of the leakage of target. The plan has a good effect for con-
formal radiotherapy and it could provide some guidance for the treatment in locally advanced NPC.

[ Key words] MRI/CT fusion images; target delineation; intensity modulated radiation; locally ad-

vanced nasopharyngeal carcinoma; induction chrono-chemotherapy ; Application
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Tab.1 The comparison of CI and HI of MRI/CT fusion target and CT imaging target radiotherapy plans
#IX n Cliyim Hlppy, Clypy, HIppy
MRI/CT #[X. 52 0.077 £0.059 1.175 £0. 081 1.022 £4.37 1.515 £1.592
CT EHRHEIX 52 0.060 +0.034 1.174 +0. 082 1.095 +7.86 1.296 +0.058
13 2.908 0.273 0.994 0.988
P 0. 005 0.786 0.325 0.328
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%2 #RMTE MRIV/CT g4 3K & CT FR¥E K BT i X F & (2 £5)
Tab.2 The comparison of planned dose of radiotherapy for MRI / CT fusion target area

and CT image after induction chemotherapy

X MRI/CT fi A # X. CT E{RERIX t P
GTV, D,...(Gy) 78.23 £1.26 78.25 £1.66 -0.194 0. 847
GTV,, Dys (Gy) 72.29 £5.82 73.23 £3.65 -1.592 0.117
GTV,, Dos/D,, (%) 98 99 -1.592 0.117
CTvV,_ D, (Gy) 77.13 +0. 80 77.21 +0.84 —-1.949 0.057
CTV, Dy (Gy) 72.43 £10.34 71.12 £3.65 0.986 0.329
CTV,, Dos/D,, (%) 98 96 0.986 0.329
PTV, D,...(Gy) 76.11 +0.87 76.26 +0.93 -2.845 0.006
PTV Dy; (Gy) 72.43 £10.34 71.12 +3.65 -0.703 0.485
PTV, Dys/D,, (%) 98 99 -0.703 0.485
PTV D,,.,(Gy) 70.22 +5.00 69.48 +3.51 1.324 0.191
PTV Dy, (Gy) 60.61 £0.84 60.39 £1.65 1. 606 0.294
PTV Do./D, (%) 101 101 1.060 0.294
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Tab.3 The comparison of normal organs dose of the radiotherapy plan for MRI / CT Targets

and CT targets after induction chemotherapy

NGEE MRI/CT g A 41X CT EG4E X ¢ P
i T 52.44 +3.79 52.85+2.98 ~1.486 0.143
o BE 33.55 +4.50 32.80 +1.86 1.250 0.217
A A 22 41.30 +7.50 47.54 +7.37 -0.621 0.537
MR 22 46.89 +£8.31 46.61 +7.76 0.679 0.500
A MR BR 24.26 +5.69 25.19 +5.24 -0.439 0.099
MR ER 26.39 £5.72 26.21 £4.84 -1.678 0.768
MAE L 45.86 +8.74 46.01 +8.90 -0.390 0.698
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