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Development of new diagnostic system for brain metastasis with deep learning
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VISIBLE (Volume Isotropic Simultaneous Interleaved Bright- and bLack-blood
Examination) provides simultaneous acquisitions of images with blood vessel suppression (* Black
images” hereafter) and without blood vessel suppression (“ Bright images” ) on postcontrast MR
imaging. VISIBLE can reduce false-positives, such as those caused by insufficient suppression of
blood vessels through the combined use of Bright images and Black images, however, the original
version of this system about five minutes to obtain. In this research, we modified this sequence to
obtain in three minutes. With this new sequence, we gathered patients data with and without
metastases. Using deep learning, we created a new Al based diagnostic technique and examined its
clinical utility.
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DNN convolutional
neural network (CNN) (Kikuchi Y,

Hiwatashi A_A deep convolutional neural network-based automatic detection of brain
metastases with and without blood vessel suppression.Eur Radiol. 2022 May;32(5):2998-
3005.)

Our CNN model Observer test

Sensitivity 91.7% 88.7+3.7%
FPs/case* 1.5 0.17+0.09
Reasons for FPs'
Blood vessels 21 (41.2) 62 (87.3)
Noise/unknown cause 24 (47.1) 7(9.9)
Choroid plexus 5(9.8) 2(2.8)
Pineal body 1(1.9) 0 (0)
Total | 71
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