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Ultra Z-layer digitization of cytology specimens
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Digitization of cytology workflow has conventionally been difficult because of the three-
dimensional form of cytology specimens. For example, examination of glandular lesions of the
cervix requires observation of cells included in a cumulate aggregate, which is difficult to
determine with a two-dimensional digital image. Although some whole slide scanners for
histopathology specimens have a Z-stack function, it has been difficult to digitize cytology
specimens with satisfactory quality because the number of Z-layers is limited due to constraints
such as imaging time and data capacity, and the optics and signal processing systems designed for
pathology specimens.

To solve this problem, we have developed a prototype 3D whole-slide scanner SHIGI, a device
that performs high-speed, 40-layer, ultra-Z-layer digitization of cytology specimens on whole
slides. SHIGI has designed optics and image processing systems optimized for cytology,
and by incorporating advanced real-time compression technology for the captured
images, it has achieved high-speed acquisition and storage of a large volume of ultra Z-
layer images. We digitized 2,000 cytology specimens of the cervix using SHIGI and
evaluated them including glandular lesions. Furthermore, we developed Al using more
than 100,000 annotated cell images, and achieved a classification accuracy of more than
95%, including LSIL, HSIL, and adenocarcinoma. For the next step, we plan to conduct

a multi-center evaluation test of the technology to develop it as a medical device.



