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[ Abstract]

CBCT), the accuracy of image registration and its influencing factors were analyzed using the automatic registration

Objective In order to provide guidance for clinical use of four-dimensional cone-beam CT (4D

method when 4D CBCT was used as an image guidance strategy for patients with chest tumors. Methods The
respiratory motion model and two kinds of lung plug-ins were used to simulate two types of tumors and their movements
in the chest. 4D CT was scanned for each kind of simulated tumor, and 4D CBCT was scanned under various artificial
positioning errors. For the registration of 4D CBCT, the manual and automatic registration methods were used for each
group. Results There were more obvious mismatches in the intrapulmonary adhesion tumor group. When the masks
were created based on the size of the target area or expanding the target area by 0.5 cm, the results between the automatic
registration and manual registration were statistically different. There were no significant mismatches in the isolated lung
tumor group, and there was no statistical difference between the results of automatic registration and manual registration.
Conclusions When 4D CBCT is used as an image guidance strategy for patients with chest tumors, the automatic
registration procedure should not be used for tumors adhering to chest wall and mediastinum. For solitary lung tumors,
the automatic registration method and the manual registration method have similar registration accuracy, but significant
mismatches need to be excluded.

[ Key words] 4D CBCT Automatic registration algorithm
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Fig 1 The results of 4D CBCT automatic registration error

A: The result of a correct automatic registration; B: The result of an obvious error automatic registration.
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The first row shows the group of adherent tumors, and the second row shows the group of isolated tumors. Subgraphs from left to right represent SI, AP, and LR

directional registration errors, respectively.
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Table 1 The mean and standard deviation of 4D CBCT registration errors for various registration methods

Group A Group B
Registration method
SI/cm AP/cm LR/cm Sl/cm AP/cm LR/cm

Magv 0.07+0.08 0.01+0.01 0.1+£0.08 0.05+0.04 0.06+0.05 0.06+0.03
Mall 0.060.03 0.05+0.04 0.09+0.08 0.04+0.03 0.06+0.05 0.08+0.02
Aclip 0.28+0.37 0.05+0.05 0.03+0.02 0.04+0.03 0.06+0.03 0.07+0.01
Amask+0 1.74+1.24* 0.84+0.46* 0.36+0.49 0.06+0.08 0.05£0.03 0.09+0.01
Amask+0.5 0.71+0.32* 1.02+0.86* 0.83+0.99 0.04+0.02 0.06+0.03 0.08+0.00
Amask+1 0.96+0.02* 0.08+0.06 0.06+0.07 0.04+0.02 0.05%0.03 0.07+0.01
Amask+1.5 1.02+0.14* 0.08+0.07 0.06+0.06 0.05+0.04 0.05£0.03 0.07+0.00

Group A: The intrapulmonary adhesion tumor group; Group B: The solitary lung tumor group. * P<0.05, vs. magv, mall, aclip.
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