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Total-body CT simulation and image reconstruction method for total-body irradiation
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Abstract: Objective To explore a CT reconstruction method suitable for total-body irradiation (TBI), which can obtain a
complete set of total-body CT images after continuous scanning at the same posture. Methods After CT simulation
positioning using the TBI CT reconstruction method, a set of total-body CT images was generated in Eclipse v15.5 system,
and it was applied to TBI planning and plan evaluation. Meanwhile, the corresponding image reconstruction software was
developed based on Python system, and the reconstruction results were compared with manual image reconstruction results.
Results The scanning protocol for the total-body simulation and positioning completed the reconstruction of two sets of CT
images in Eclipse v15.5. The manual reconstruction method took 10 min on average to generate each set of total-body CT
images, while the software only took 5 s. The image quality between the two CT image reconstruction methods did not differ
significantly, and the error between the reconstructed CT and the real value was less than 1 mm. The TBI plan was formulated
based on the reconstructed whole-body CT, and the plan evaluation showed that the conformity index and homogeneity index
of target area were 0.854 and 0.199, respectively. Conclusion The total-body CT simulation and image reconstruction method
for TBI can obtain a complete set of total-body CT images simply and quickly, which is suitable for the later TBI planning,
optimization and evaluation.
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Figure 1 Positioning marking lines for the mould—making
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Figure 2 Imported CT scans during CT simulation in Eclipse system
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Figure 4 Manual image reconstruction procedures in Eclipse system
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Figure 7 Horizontal misalignment of the reconstructed images
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