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[R&D item (D; Research and development of cancer medical treatment navigation system]

We developed "cancer medical treatment navigation system" which shows a guideline and a medical-
examination track record by the input of TNM classification. Regarding the medical-examination
track record, we created the algorithm which extracts the track record information about a treatment
period, the medical treatment method, the cost of medical treatment, etc., and developed as software
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from the medical-examination information of the cancer medical treatment patient by TNM
classification.

Regarding cooperation with IT-enhanced Diagnostic Pathology System, Pathological diagnosis
guided radiotherapy treatment planning system, and Cancer treatment decision evaluation support
system, we clarified the information acquired from each system, considered the practical use to the
cancer medical treatment navigation system, and developed the prototype which enables registration,

management, and a display of sample data.

[R&D Item @; Research and development of the position synchronization system of the gross and
microscopic image information on diagnostic pathologyl

We have analyzed all processes of the pathological diagnosis, and researched elemental technologies
for realizing consistent position synchronization of image information from gross to microscopy, and
clarified issues of each process so as to expedite the system development.

We have developed a prototype of I'T-enhanced Diagnostic Pathology System based on position
synchronization, which consists of Specimen Processing materials, Gross Imaging, Micro Imaging,
and Diagnostic Pathology Image Database.

The diagnostic information about the biopsy and surgical specimens of the prostate, and its
pathology reports, which were created through the field test by the prototype, were submitted to study

teams of other R&D items for facilitating research collaboration among pathological and clinical fields.

[R&D Item @); Research and development of radiotherapy treatment planning system by merging
image information on diagnostic pathology and biological image]

In R&D Item (@-(a), we carried out operation test and evaluation of software functions equipped in
developed pathological diagnosis guided radiotherapy treatment planning system which includes
machine learning functions for automatic splitting of ROI. The software functions and the system
were revised by feedback of the valuation results. Practical model of the system for stably operating
environment was constructed by auto-input function of DICOM-RT formatted data. For installation
in the pathological diagnosis guided radiotherapy treatment planning system, it was developed that
the software had output function of DICOM-RT formatted data for domain of tumor divided by
Gleason score level of needle biopsy at 12 positions of prostate tumor.

In R&D Item ©)-(b), an image fusion system that can align the pathological information of liver
cancer with biological images such as CT images has been developed for the purpose of supporting
treatment planning of radiotherapy. Developed method is rigid registration based on blood vessel. It
has been confirmed that the cut surface of interest of the liver can be correctly aligned. By linking
information via the navigation cooperation server, developed system enables alignment of micro

pathological information - gross pathological information — biological images.

[R&D Item @; Research and development of image-information integrated cancer medical

treatment support system]



In R&D Item @-(a), in order to support treatment planning for high precision radiation treatment,
an information system that accumulates treatment plan information for each milestone process in
the flow of treatment plan was constructed. To retrieve the most informative planning information
from accumulated treatment plan information, a search algorithm based on process information and
on the positional relationship between target and organ at risk was developed. Also, in order to
accumulate useful information for navigation of treatment plan decisions, the output function of
reference data such as patient information, number of planned steps, treatment plan result etc. to
the navigation cooperation server was implemented.

In R&D Item @-(b), we have developed a system for cancer treatment decisions and evaluations in
radiation therapy, which enable us to present detailed information about treatment accuracy,
treatment results, and outcome prediction. The nomogram-based prediction of biochemical failure-
free survival and rectal toxicity for prostate cancer patient was implemented. It was confirmed that
the reports can be exported to PDF and XML formats for communication with the navigation

cooperation server.
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