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Application of RAIC.OIS in automatic segmentation of the heart in patients with esophageal cancer
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Abstract: Objective To test and evaluate the application of intelligent radiotherapy cloud platform (RAIC.OIS) for automatically
segmenting the heart in patients with esophageal cancer. Methods Twenty patients with esophageal cancer admitted to hospital
from February to November 2018 were enrolled in the study. The planning CT images of 20 patients were firstly transferred from
Eclipse treatment planning system to RAIC.OIS of LINKING MED. Then the heart in CT images was automatically segmented
by RAIC.OIS. Finally, the structure files of the heart were transferred to Eclipse after automatic segmentation. The feasibility of
using the proposed software for automatic segmentation of the heart was evaluated by comparing the differences in volume, position,
Dice similarity coefficient and segmentation time between automatic segmentation and manual segmentation. Results The
measurement results showed that the shape and position of the heart in a certain patient were special. After eliminating the data
of the patient, statistical analysis was conducted on the data of the other 19 patients. The differences in volume between automatic
segmentation and manual segmentation were (-17.08+8.66)%, and Dice similarity coefficient value was 0.87+0.05. The position
differences of X, y and z directions were (0.12+0.09), (0.11+0.08) and (0.22+0.16) cm, respectively, and the total position difference
was (0.3140.14) cm. The time for automatic segmentation and manual segmentation for the 19 patients were (83+12) and (284+
58) s, respectively. Conclusion The proposed intelligent radiotherapy cloud platform can be used to obtain satisfactory automatic
segmentation of the heart in most patients with esophageal cancer. The use of proposed automatic segmentation software can shorten
the time for the heart segmentation and improve working efficiency.
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Fig.1 Volume differences between automatic and manual segmentations for patients with esophageal cancer
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Fig.2 Position differences of x, y and z directions between automatic and manual segmentations for 20 patients with esophageal cancer
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Fig.3 Dice similarity coefficient values of automatic and manual segmentations for patients with esophageal cancer
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Tab.1 Statistical data of automatic heart segmentation for 19 patients
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