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Abstract  Objective: To investigate the effect of different registration methods on the registration deviation of kilovolt-
age cone beam CT(kV-CBCT) in precise radiotherapy for nasopharyngeal carcinoma, and to provide a basis for selecting
a better registration method for image guided radiotherapy for nasopharyngeal carcinoma. Methods: Ten patients with

nasopharyngeal carcinoma who received precise radiotherapy in our department from February 2021 to October 2021
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were randomly selected. The Elekta SynergyTMIGRT accelerator kV-CBCT was used to verify the position of the pa-
tients. Each CBCT image was registered with bone and gray scale respectively, and the results of automatic registration
were recorded. Finally, doctors and physicists participated in manual adjustment of the setup error value, and then sent
to the machine for treatment. The results of the two different registration methods were compared with the standard val-
ues confirmed by the doctors to obtain their own deviation values and then analyzed. Results: Compared with gray-scale
registration, the relative deviation in the dorsal face direction (Z) was smaller in the bone registration (0.588 £ 0.473
vs 0.885 £ 0.670, P < 0.05); When 1 mm deviation was used as the boundary, the proportion of excellent registration in
the same dorsal face (Z) direction was higher in the bone registration than in the gray scale registration (88% vs 70%, P
< 0.05). However, there was no significant difference in the left-right (X) and superior-inferior (Y) directions (P > 0.05).
0.05). Conclusion: In the three-dimensional verification of precise radiotherapy for nasopharyngeal carcinoma, the appli-
cation of CBCT image registration should focus on bone registration, and the registration results of GTV or PTV should

be checked at the same time. Only after fine-tuning the alignment from the coronal, sagittal and transverse positions can

relatively satisfactory registration results be obtained.
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Figure 1 Bone registration legend
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Figure 2 Grayscale registration legend
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Table 1 Comparison of relative standard numerical deviation between grayscale registration and bone registration (mm)
X Y Z PCO, (mm Hg) Sa0,%
= 0.743 £ 0.630 0.938 £ 0.700 0.588 £ 0.473 50.9 £ 27.4 96.3 = 3.7
RE 0.725 % 0.580 0.902 * 0.987 0.885 = 0.670 52.1 £ 10.5 90.1 £ 3.0
t 0.176 0.247 -2.976
P 0.861 0.806 0.004
*x2 FREEFXTEANHEERERS LR
Table 2 Comparison of the advantages and disadvantages of three directional deviations
under different registration methods
REF A FoER I ait () LB B[ (%)] 2 P
=i 60 45 (75%) 15(25%)
0.043 0.835
TR 60 44 (73%) 16(27%)
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Y 0.042 0.838
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Z 6.114 0.013
TRE 60 42 (70%) 18(30%)
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