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The Development of a Real-Time Automatic Diagnosis System for Liver Tumors Using
Ultrasonography
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This study aimed to develop a system for automatically identifying tumors
from intraoperative ultrasound images used during liver surgery. Initially, tumor identification was
attempted using the conventional Faster R-CNN. By incorporating information considering the
temporal context of consecutive images, the accuracy of tumor identification was improved.
Furthermore, the introduction of Mask R-CNN enabled detailed automatic identification of tumors and
internal liver structures. As a result, a system with potential clinical application was
constructed. This system allows for accurate intraoperative diagnosis, ensuring reliable surgical
support regardless of the surgeon®s experience. Additionally, the system is expected to be applied
to metastatic liver cancer.
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Table1) Z JE{LCNN%Z N X 7= F ik L9 K Faster R-CNND L

— Methods mean Sensitivity per scene
: Label Pvalue t-value
SHiriocs hissibbiie Our model Faster R-CNN
Mean AP 0.549 0.530
Tumor 0.627+0.390 0.456+0.411 0.003 -2.921
AP, 0.887 0.881
AP, 0.641 0.625 Blood vessel 0.558:+0.201 0.576+0.202  0.290  -0.559
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mAP  AP50 Table2 Random Resize Crop
mAP  0.763,AP50 0.966



Table2)H§1E4) Z L DI M RERFATT (AP« AP5o)

mAP
Label No DA Random Flip Color jitter Radom noise Random Random
erasing Resize
Crop
Tumor 0.733 0.747 0.734 0.756 0.754 0.763
Hepatic vein 0.381 0.381 0.377 0.374 0.399 0.489
Glissonian Sheath  0.360 0.362 0.350 0.374 0.375 0.387
Blood vessel 0.287 0.271 0.285 0.262 0.306 0.316
\7] 0.657 0.671 0.660 0.713 0.686 0.656
Aorta 0.699 0.696 0.672 0.726 0.721 0.693
ALL 0.522 0.522 0.519 0.542 0.537 0.543
APso
Tumor 0.932 0.951 0.930 0.958 0.963 0.966
Hepatic Vein 0.745 0.756 0.730 0.747 0.786 0.823
Glissonian Sheath  0.754 0.747 0.727 0.744 0.759 0.801
Blood vessel 0.630 0.616 0.649 0.594 0.686 0.755
IVC 0.921 0.935 0.943 0.948 0.961 0.946
Aorta 0.910 0.907 0.865 0.933 0.933 0.901
Al 0.816 0.819 0.812 0.833 0.850 0.877
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