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Impact of changes in head and neck contours on setup errors in intensity-modulated radiotherapy

for nasopharyngeal carcinoma
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Abstract: Objective To determine the impact of changes in head and neck contours on the setup errors in intensity

modulated radiotherapy (IMRT) for nasopharyngeal carcinoma. Methods Thirty-two nasopharyngeal carcinoma patients

treated with IMRT were selected. Patients were immobilized by head and neck thermoplastic mask and scanned by kV-

CBCT at the 15" 20" and 25" times of treatment. The obtained images were matched with the localization CT images to

obtain the setup errors. Simultaneously, the changes in head and neck contours were recorded and the impact of changes in

head and neck contours on setup errors were statistically analyzed. Results The setup errors were (0.85+1.24) mm, (0.36+

1.41) mm and (-1.694£0.97) mm in the left-right, head-feet and anterior-posterior direction respectively. The average change

rates of head and neck contours at level A, B, C were respectively 5.57%, 6.13% and 4.46%. The change rate of head and

neck contours showed linearity correlation to the setup displacements in head-feet direction (#=0.68, P=0.01 at level A; =

0.56, P=0.04 at level B; =0.67, P=0.01 at level C). No linear correlations were found in the other two directions.

Conclusion The head and neck contours decrease as radiotherapy is performed, without obvious impacts on the setup errors.

When the change rate is over 8%, radiotherapy plan should be re-planned.

Key words: nasopharyngeal carcinoma; intensity modulated radiotherapy; cone beam CT; head and neck contours; setup

errors; image-guided radiotherapy
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Fig.2 Relationship between changes of head and neck contours

and setup errors in head—feet direction at level A (r=0.68, P=0.01)
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Fig.3 Relationship between changes of head and neck contours

and setup errors in head—feet direction at level B (r=0.56, P=0.04)
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Fig.4 Relationship between changes of head and neck contours

and setup errors in head—feet direction at level C (r=0.68, P=0.01)
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Tab.1 Comparison between setup errors in higher and lower

group at level A (Mean+SD, mm)

Direction Higher=8.0%  Lower<8.0% t-test

Anterior-posterior 1.64+0.76 1.734+0.99 P=0.670
Head-feet 1.56+0.87 1.07+0.76 P=0.009
Left-right 1.24+0.60 1.14+1.05 P=0.660

%22 B2 L higher {A 0 lower BIE{IIRZ ELE( & +5, mm)
Tab.2 Comparison between setup errors in higher and lower group
at level B (Mean+SD, mm)

Direction Higher=8.5% Lower<8.5% t-test

Anterior-posterior 1.71£0.86 1.68+1.01 P=0.90
Head-feet 1.63+0.82 1.06+0.77 P=0.003
Left-right 1.13+0.74 1.18+1.01 P=0.810

#3 CEM L higher AH lower AIE{TIR Z L ( 7 5, mm)
Tab.3 Comparison between setup errors in higher and lower

group at level C (Mean+SD, mm)

Direction Higher=8.5%  Lower<8.5% t-test

Anterior-posterior 1.69+0.86 1.71+0.95 P=0.960
Head-feet 1.69+0.95 1.12+0.78 P=0.019
Left-right 1.00+0.71 1.20+0.99 P=0.500
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