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Analysis of setup errors detected in cone beam computed tomography using
two different immobilization techniques for nasopharyngeal carcinoma

LI Qing, LIU Kan, XIE Hui-qging, YIN Long-bin
(Department of Oncology, Tongji Hospital Affiliated to Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract: Objective To measure and evaluate the setup errors in patients with nasopharyngeal carcinoma ( NPC)
immobilized with two different techniques, and determine the proper margins extended from clinical target volume (CTV)
to planning target volume (PTV).Methods 73 NPC patients treated with intensity-modulated radiotherapy (IMRT) were
divided into two groups. All the patients received cone beam computed tomography ( CBCT) scan (429 times) and CT
image matching before every treatment and correction. 35 patients were immobilized using standard plastics pillow with
head-and-neck thermoplastics masks ( standard plastics pillow group) and received 201 CBCT scans, 38 patients were
immobilized using polyurethane foam sealing agent pillow with head-and-neck thermoplastics masks ( polyurethane foam
sealing agent group) received 228 CBCT scans. The shift and rotation setup errors in right-left (X) , superior-inferior (Y)
and anterior-posterior (Z) directions were recorded and analyzed. Results 1In the standard plastics pillow group, the shift
errors in X, Y and Z axes were (0.11 £0.08) cm, (0.15 £0. 12) cm and (0. 12 £0. 10) cm respectively, the
corresponding rotation errors were 0.59° £0.53°, 0.84° £0.62°and 0.61° £0.51°, and the margins from CTV to PTV
were 0.33 cm, 0.46 cm and 0.37 cm. In the polyurethane foam sealing agent pillow group, the shift errors in X,Y and Z
axes were (0.09 £0.08)cm, (0.13 £0.09)cm and (0.11 £0. 10) cm respectively, the corresponding rotation errors
were 0.55° £0.49°, 0.69° £0.51°and 0.58° +0.47°, and the margins from CTV to PTV were 0.28 c¢m, 0.39 c¢cm and
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0.35 cm. The differences of shift and rotation errors in Y axis between the two groups were statistically significant ( both

P <0.05). Conclusions

The shift and rotation errors in Y axis can be obviously decreased by immobilization with

polyurethane foam sealing agent pillow plus head-and-neck thermoplastics masks during IMRT of NPC patients. CBCT can

be used in the precise measure of setup errors, which is instructive to determine the margins from CTV to PTV.

Key words : Nasopharyngeal neoplasm; Polyurethane foam; Head-and-neck thermoplastics mask; Setup error; Margin
[ Chinese Journal of Otorhinolaryngology-Skull Base Surgery,2017,23(6) :550 —554 ]
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