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Influence of anatomical changes and setup error on radiotherapy dosimetry in patients with naso-

pharyngeal carcinoma
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Abstract: Objective To study the dosimetric changes in the organs-at-risk (OAR) caused by setup errors and anatomical changes
in patients receiving radiotherapy for nasopharyngeal carcinoma (NPC) and provide evidence for further adaptive radiotherapy.
Methods Ten NPC patients undergoing intensity-modulated radiotherapy (IMRT) were selected randomly for analysis. In 6
sessions of IMRT, kV-cone beam CT (CBCT)-guided position correction was performed and the set-up errors of the entire
treatment course of treatment were recorded. After registration between the original CT and CBCT images by incorporating the
shift data, the actual position of the patient was obtained during the therapy. Using the parameters identical to those in the original
IMRT, simulated delineation of the target areas and OAR was performed on the CBCT images, and the deformable registration
was used to calculate the accumulative doses to compare the dosimetric variations in the OAR including the parotid glands, spinal
cord, and brainstem. Results A total of 60 CBCT scans were performed in the 10 NPC patients during the course of radiotherapy,
and the mean setup errors in the X, Y, and Z axis were (-0.883+2.084), (0.567+1.320), and (- 0.233+1.661) mm, respectively;
the setup errors in the X, Y, and Z axis were no greater than 3 mm in 90.0%, 98.3%, and 98.3% of the scans, respectively. The
mean deviation of the maximum dose (D) was 1.320% (-11.290%-9.620%) in the brainstem and 3.353% (-4.250%-13.880%)
in the spinal cord-D,..; the volume covered by 3 000 cGy (Vs,) was 6.777% (-57.950%-112.330%) in the left and 19.937% (-
72.560%-177.980%) in the right parotid gland; the mean dose (Duew) Was 4.022%(-17.730%-42.000%) in the left and 7.634%
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(-19.860%-39.950%) in the right parotid gland. Conclusion The set-up errors and anatomical changes of the NPC patients affect

the dose in the OAR during IMRT. A dose deviation from the planned dose in the OAR (especially the parotid glands) occurs

during the latter half of IMRT sessions, and dose tracking during IMRT provides evidence for determining the time points for

individualized adjustment of the treatment plan.

Keywords: cone beam CT; nasopharyngeal carcinoma; set-up error; image registration; deformation dose
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Fig.6 Changes of parotid gland volume and delivered dose in the10 patients during the treatment
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1 BRFENERTESIHRIFIEMEEER (%)
Tab. 1 Comparison of accumulated dose and planned dose in the OAR (%)

Patient R-P Vy, L-P V5 R-P Ducan R-P Viean Spinal cord D,..x ~ Brainstem D,
Patient 1 0.85 1.20 1.78 2.17 2.57 0.57
Patient 2 3.35 20.71 1.47 5.18 227 1.23
Patient 3 291 6.77 -1.05 -2.50 -1.96 -4.23
Patient 4 1.35 -2.87 0.93 1.51 -1.11 -3.36
Patient 5 0.54 1.66 0.61 -0.37 -3.20 -3.81
Patient 6 0.84 5.33 1.01 3.69 -2.00 -3.09
Patient 7 0.21 -2.03 2.15 4.62 1.09 -3.02
Patient 8 2.03 3.39 -0.37 0.65 4.47 2.57
Patient 9 1.95 3.49 0.34 -0.13 -1.95 -1.85
Patient 10 11.05 25.72 6.69 14.59 -0.94 -2.65

OAR: Organ-at-risk; R-P: Right parotid gland; L-P: Left parotid gland; the data were calculated by (accumulated dose-planned

dose)/planned dosex100%.
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