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Dosimetry Influence Study on Head&Neck Cancer Clinical Placement Error Based on Image-
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Abstract: Objective To obtain the placement error by the verification in Head&Neck cancer (HNC) radiotherapy with im-
age-guided radiation therapy (IGRT) using on-board MV Cone Beam-CT (CBCT) technique and figure out the influence of the
dose with placement error to the target and normal tissues. And the advices for the frequency and prevention would be given for
the placement error verification in head & neck cancer radiotherapy by CBCT. Methods 10 nasopharyngeal carcinoma patients
in intensity-modulated radiotherapy with the same prescription were randomly selected. CBCT scanning was undergone to cor-
rect the placement errors once a week in the therapy. All the data of placement errors were recorded during the course of treat-
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ment. And, each correction datum guided by CBCT scanning registration was placed back to the original plan. With the same
exposure, we simulatively computed the target and normal tissue dose distribution of actual exposure by placement error and the

original plan. Results (1) These 10 patients have undergone the CBCT scanning for 60 times in the course of treatment. The 60
cases of placement error data in 3 directions by the rigid registration were collected. The error absolute values are as follows:
(0.180+ 0.119) cmin X direction, (0.137+ 0.112) cmin Y direction, (0.107+ 0.084) cm in Z direction. (2) Under the Smula
tion computation and compare of the actual dose with placement error and the dose with the origina plan, we found the mean
error of target ROIs' D95 in PGTVnx, GTVnd, PGTVnd, PTVna, PTV was 0.99% (7 cGy-149 cGy), 1.70% (13 cGy-240 cGy),
2.27% (32 cGy-327 cGy), 0.87% (1 cGy-119 cGy), 1.17% (6 cGy-143 cGy), respectively. And the mean errors of target ROIS
D98 were 1.35% (13 cGy-186 cGy), 2.34% (1 cGy-321 cGy), 2.93% (37 cGy-383 cGy), 1.31% (5 cGy-171 cGy), 1.71% (17
cGy-244 cGy). Asfor the mean errors of the normal tissue dose: Dmax of brain stem changed 3.28% (39 cGy-385 cGy); Dmax
of Spinal cord changed 4.53%(-40 cGy-487 cGy); Dmean of Parotid gland changed 6.58%(-323 cGy-330 cGy).Among them, 2
cases in brain stem, 3 cases in spinal cord and 2 cases in the optic nerve exceeded the initial standard limit. Conclusion The
study concludes that the placement error for clinical radiotherapy for Head& Neck cancer (HNC) turns out to be (0.163+0.1186,
0.156+ 0.113, 0.113+ 0.087) cm. Although the targets with ROI D95 are within 5%, there exist also some risks of normal tis-
sue. Reasonably, it is necessary to choose the right frequency of CBCT scanning with the placement error correction. Thus we
can ensure the target area and the normal tissue dose distribution under the consistence with the initial plan and provide the ac-
curacy for clinical radiotherapy. In addition, if the clinical nasopharyngeal carcinoma radiotherapy is under image-guided CBCT
scanning, we can appropriately reduce the margin of target contour area and create a modest margin for the normal tissue, and

finally limit the dose.

Key words : IGRT; HNC; radiotherapy; placement correction; cone beam CT; dose error
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Fig.1 Setup-Error Data in Three Directions
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Tab.5 Difference Between Target Dy and Target Dg Caused by Setup-Error

PGTV, PTV GTVy PTVa PTV
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w2 (-13 cGy~-186 cGy) (-1 cGy~-321 cGy) (-37 cGy~-383 cGy) (-5 cGy~-171cQGy) (-17 cGy~-244 cGy)
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Tab.6 Effects on Normal Tissues Dose Caused by Setup-Error
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ZEMEHI Voson 039 -0.12 065 0.01 0.06 -0.2 -06 -003 0.79 0
FMEF Vosao 0.27 -003 001 -0.02 -0.17 072 -004 0 -0.15 -0.01
LW kR 66 -109 468 -105 112 -236  -440 227 46 415
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