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1) The changing status of digital pathology was investigated 
through reviewing mainly the records of annual meeting of 
the Japanese Research Society of Telepathology and 
Pathology Informatics (JRST-PI) established in 2001.

2) Review was also made on digital pathology related works 
presented at the Japanese Society of Pathology, the Japanese 
Society of Clinical Cytology and also at the Japanese Society 

Methods

Society of Clinical Cytology and also at the Japanese Society 
of Histochemistry. 

3) The results of the questionnaire survey on telepathology 
and virtual slide jointly conducted during 2008-2009, by 
JRST-PI, Japanese Society of Pathology and by a Study 
Group on ‘Clinical Cancer Research’ promoted by the Japan 
Ministry of Health, Labor, and Welfare were also reviewed.



1991: Open experiment of satellite telepathology challenged (Kyoto)
1992: Use of a digital line, ISDN net 64, for a still image telepathology (Kyoto)
1993: Introduction and prevalence of internet started in academic institutions
1995: Use of digital images in routine surgical pathology started (Kyoto)
1997: Web based internet telecytology started (Hokkaido)
2003: Virtual slide (VS) system development, domestic in Japan (Aomori)
2004: Use of VS system for pathology laboratory education (Yamaguchi)
2005: Network conferences using VS systems challenged

Major Digitalization Processes of Pathology in Japan

2005: Network conferences using VS systems challenged
2006: Use of VS images in hospital information system (Toyama)
2007: VS telepathology using a public optic fibre line started (Kyoto)
2007: Introduction of VS systems supported by government having its peak
2008: Quantification of immunostain VS images introduced
2009: Quantification of immunostain VS images on business (Kanazawa)
2009: Diagnostic consultation of difficult tumour cases using VS in National

Cancer Centre, Tokyo, in progress (Tokyo)
2009: Diagnostic aid system development challenged (Kanagawa)
2009: Experimental diagnostic aid system for prostate carcinoma (Kyoto)
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Takeshi Mazaki and Yasunari Tsuchihashi: Digital images in 
routine surgical pathology. 

Japanese Journal of Computer Science (in Japanese with Japanese Journal of Computer Science (in Japanese with 
English abstract), 2(2), pp149-153, 1995
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Digital Slide Scanner, VASSALO by CLARO Inc., 

Aomori, Japan
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Hospital Information System
PACS

Out Patient

Intec EXpath II

Regional Medicine, 
Toyama District
Connected by

On-demand VPN

A VS system working in HIS and PACSA VS system working in HIS and PACS

Pathology 
Image 

Database

Intec EXpath II

Storage, 14TBVASSALO by Claro 
Inc.Ltd

Conference

Dr. K. Saito at Toyama Municipal Hospital, Toyama, Japan



By Dr.Katsuhiko SAITO, Toyama Municipal Hospital
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LPC-MR in Kyoto city

Yamashiro Public Hospital, South 
of Kyoto Prefecture

B-band VPN, B-flets, by NTT-West JPN
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A promotion project for VS operated by A promotion project for VS operated by 
the Japan Ministry of Health, Labour, the Japan Ministry of Health, Labour, 
and Welfare, during 2005and Welfare, during 2005--20082008

1) aiming at equalizing standards of cancer 
diagnosis and treatments and widely and evenly 
distributing them in Japandistributing them in Japan

2) supporting major and regional cancer hospitals 
to introduce virtual slide (VS) or virtual microscopy 
(VM) systems to their pathology laboratories with 
annual budget of about 2.2 million Euro or 3 million 
dollars



Questionnaire Survey on Telepathology and VSQuestionnaire Survey on Telepathology and VS

Joint Project of the following three Societies during 
Dec.2008 – Mar.2009

1) Japanese Research Society of Telepathology and 1) Japanese Research Society of Telepathology and 
Pathology Informatics (JRST-PI)

2) Study Group on the usage of virtual slides based 
on a grant of the ‘Clinical Cancer Research’ 
conducted by the Ministry of Health, Labor, and 
Welfare of Japan

3) Japanese Society of Pathology

36
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The Year of Establishing VS System

83 hospitals answered YES to have introduced a certain type 
of VS or VM systems and therefore the innovation rate for VS 
was countered to be 13.5% (83/613).
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Working Status of Virtual Slide System

Practical Level

No A.
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Practical Level

Exper’l  Level

No Working

No Answer

Practical

Experimental

No Working



Choose top five purposes of your usage of 
virtual slide, in order of importance, from the 
following list.
(  ) histopathological  diagnosis (  ) cytological diagnosis
(  ) intraoperative quick diagnosis (  ) telepathology
(  ) conference (  ) case presentation

Q:

(  ) conference (  ) case presentation
(  ) CPC (  ) case consultation
(  ) education and pathology trainings
(  ) serving digital images to pathologists and clinicians
(  ) explanation of a case to a patient or to patient family
(  ) typical and rare case filings
(  ) case storage replacing glass slides



The main purposes of usage of virtual slide in 
order of importance

1. conferences
2. serving digital images to pathologists and to clinicians
3. education and pathology trainings
4. typical and rare case filings
5. case consultation5. case consultation
--------------------------------------------------------------------------
6. case presentation in a conference
7. case storage replacing glass slides
8. histopathological diagnosis
9. telepathology
10. intra-operative quick diagnosis
11. explanation of a case to a patient or to patient family
12. cytological diagnosis
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Invasive Ductal Ca., Breast, Ki-67 Immunostain Intensity Analysis by Aperio breast IHC classifier
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http://www.pathoken.com

An University Venture Company Born to Run Pathology Diagnostic An University Venture Company Born to Run Pathology Diagnostic 
Works Including Measurements of Immunostained Slides on Works Including Measurements of Immunostained Slides on 

Business BasisBusiness Basis

“Pathology Institute” by Professor Fukuoka in “Pathology Institute” by Professor Fukuoka in 
Kanazawa Medical UniversityKanazawa Medical University

http://www.pathoken.com

Centralization of Diagnostic Works 

by Courier and Networks
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���� An automatic detection, classification and 
analyzing  system of the defects found in 
integrated semiconductor circuits, aiming at 
productivity and yield enhancements in the 

Automatic Defect Classification (ADC)Automatic Defect Classification (ADC)
Automatic Defect Analysis (ADA)Automatic Defect Analysis (ADA)

productivity and yield enhancements in the 
semiconductor and wafer industries

���� Originally developed on the line of a 
function of the defect review scanning 
electron microscopy (SEM) made by JEOL 
(Japan Electron Optics Laboratory CO., 
LTD)



1)Rule-Based Approach,in which classifications are 
made according to the established and programmed 
rules generated by known patterns of defects

2) An approach Measuring Distance of Image Features,
in which classification is made to a certain known 

Three Basic Approaches in Automatic Three Basic Approaches in Automatic 
Defect Classification (ADC)Defect Classification (ADC)

in which classification is made to a certain known 
defect pattern having the shortest distance of image 
features to the defect in question

3) Learning-Based Approach,in which classifications are 
made by the distinguishing rules and judgment 
algorithms automatically generated by the system 
ability to learn representative patterns of defects
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Teaching Carcinomatous Images

Prostate Needle Biopsy

Detection of the Carcinomatous Fields
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Ubiquitous Pathology

Ubiquitous: seeming to be Ubiquitous: seeming to be 
everywhere or in several places 
at the same time



1) Digital information technologies are opening new doors in 
pathology and giving revolutionary impacts on education, 
conferences, consultation and on routine and remote diagnostic 
works.

2)Telepathology has been playing the central role in the 
digitalization processes of pathology and now virtual 
slide/whole slide imaging technologies are in the pivotal position 
in the digital pathology.

Conclusions:

in the digital pathology.

3) Mode of pathology diagnostic works and their services will 
be greatly changed through practical use of VS images in 
hospital information system as a part of PACS and also on 
internet outside hospitals with or without VPN.

4) Development and use of softwares for quantification of VS 
images and also for auto diagnosis or diagnostic aids will be in 
further progress. 



The future will be bright for pathologists 
but we should pay attentions to keep the 
digital pathology technologies and their digital pathology technologies and their 
applications under our control.
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