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Application of artificial intelligence cloud technology in auto-segmentation of cardiac
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Abstract: Objective To evaluate the accuracy and feasibility of artificial intelligence cloud technology contouring platform
(AI Contour) in auto-segmentation of cardiac substructure of breast cancer patients. Methods The vascular enhanced CTs
from 10 patients underwent breast cancer radiotherapy from July 2019 to December 2019 were selected as the research
object. On AI Contour, manual segmentation, auto-segmentation and manual modification after auto-segmentation were used
to segment the cardiac substructures of 10 patients, including left atrium, right atrium, left ventricle and right ventricle. The
differences of data in Dice similarity coefficient (DSC), Jaccard coefficient (JC), Hausdorf distance (HD), Center of Mass
Deviation (CMD), inclusiveness coefficient (Incl), sensitivity index (SI), and segmentation time were compared. Results
With manual segmentation as the gold standard, the results of each cardiac substructure made by auto-segmentation and
manual segmentation have differences of DSC>0.8, JC>0.6, HD<9 mm, CMD<5 mm, IncI>0.8, SI>0.7. Manual modification
after auto-segmentation further improved the segmentation accuracy, in which JC>0.8. The time of auto-segmentation and
manual segmentation were (85.50+6.06) s vs. (1160.30+74.31) s respectively, and the difference was statistically significant
(P<0.05). The total time of manual modification after auto-segmentation and manual segmentation were (558.70+33.40) s vs.
(1160.30+74.31) s, and the difference was statistically significant (P<0.05). Conclusions Through comparison, it was found

that the auto-segmentation technique can segment the left atrium, right atrium, left ventricle, and right ventricle of breast
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cancer patients with high accuracy, saving a lot of time. Manual modification after auto-segmentation can further improve the

segmentation accuracy of cardiac substructure of each part. The cloud segmentation platform has the advantage of remote

collaboration, and is worth popularizing.
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Tab.1 Comparison of data between auto—segmentation and manual segmentation (Mean+SD)

fa Mt B DSC \[¢ HD/mm CMD/mm Incl SI

FE> 0.83+0.06 0.7120.09 7.66+2.26 3.12+1.37 0.88+0.07 0.79+0.07
fiil s 0.84+0.05 0.7140.07 7.59+1.34 3.68+1.78 0.87+0.08 0.80+0.05
el 0.87+0.03 0.77+0.05 7.71+1.59 3.08+1.34 0.89+0.04 0.84+0.05
FlE 0.810.04 0.69+0.06 8.76+0.06 4.16+1.86 0.85+0.05 0.77+0.05

DSC: A R EL, IC : Jaccard Z2 %L, HD : Hausdorff i 1 , CMD : .0 25 , Incl: (U 251 R AL, ST Uk k45 4k
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Fig.1 Comparison of auto—segmentation and manual segmentation of cardiac substructure in a patient
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Tab.2 Comparison of data between manual modification after auto—segmentation and manual segmentation (Mean+SD)

& B 45w DSC JjC HD/mm CMD/mm Incl SI

el 0.90+0.03 0.82+0.04 4.80+1.06 2.11+0.82 0.89+0.03 0.90£0.04
Fbpr 0.8940.02 0.8140.04 5.07+1.13 1.75+0.62 0.88+0.04 0.91:£0.04
LEE 0.92+0.02 0.85+0.03 5.31+0.88 2.31+0.75 0.92+0.03 0.92+0.02
FilE 0.88+0.03 0.800.04 5.46+1.20 2.65+0.94 0.88+0.03 0.89+0.04
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