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In the field of diagnostic imagery as applied to Cytology, Pathology and Hematology, the need for education and peer dialogue led to the creation of a number of coding standards, such as ADICAP, SNOMED, ICD10, and their illustration through projects such as the Image Bank project published by TRIBVN on behalf of the ADICAP association.

Such projects defined rules for selecting, identifying, describing and reviewing images, which were applied to the Image Bank project, involving 70 authors, and was used in scientific Publications at a number of meetings of pathologist.

About ten projects were carried out using home-made tools and published on CD-ROM. This validated the chosen procedure but they also highlighted the need for a set of tools which could simplify author validation and cut operating costs.

For this reason, TRIBVN decided to develop an interactive Web site dedicated to the production and diffusion of scientific images.

Here, we will describe how the system was set up and its initial results. We will then discuss our conclusions and we will present the future of scientific image databases.

Creation of an Interactive Web Site for Publishing Image Data

The Web site has been applied to an image bank database, to scientific communications, to tutorials and to quality control. Each kind of production need to develop dedicated methods and tools.

Practical Approach

The first steps define relationships between the following participants:

· - The Data Provider: scientific societies or authors

· - The « Packager » who markets the data

· - The Publisher (TRIBVN) who is responsible for presenting the data and diffusing it

First, the Data Provider creates an editorial committee, defines the how the edition will function, defines packaging and diffusion goals, and then it enters into a contract with the Publisher. Only then is the edition prepared.

TRIBVN decided to use ADICAP files, which are used for the following purposes in a laboratory:

· For patient file data in the hospital

· For internal use among the laboratory team

· For image analysis

· For teaching

· For obtaining second opinions

Using a standardized file avoids the need for authors to develop new skills, yet, it provides a minimum amount of data organization thereby allowing powerful functions, particularly through the use of coded data for image and text searches.

Transferring Data

ADICAP files are sent electronically by means of the CRIHAN Server or by point to point phone transfer or by electronic mail. Slides and associated data are sent by mail.

Identifying Data

This important step is done with the use of a unique identification number for each image and a unique identifier for the file. Both are provided by the Publisher.

Digital Processing of Images

This is done by TRIBVN’s laboratory, checking quality for master images and others formats before entering in the database.

Text in each file is standardized using a template.

When complete, the data is sent to the production part of the Web server.

Validation process - Accessing the Web Site Data

Files are accessed using a user name and password, which authorize each author to view and modify only the files associated with his user name and password. The user is able to have greater access to all his files. The person responsible for material of a number of authors may review any file in his collection. The publisher has unlimited access.

When the author has reviewed his folder, he communicates with the person responsible for his group by the memo generated by each file, which records notes issued by authors, group leaders or the Publisher.

Data Displayed by the Web Site

The principal data displayed by the Web Site is as followed:

· Files are classified by edition

· A coded datasheet for each file, used for file searching

· A text document associated with each file that may not be edited online

· Images and associated datasheets using the ADICAP standard and used for image searches. Images may not be reorganized online.

By using previously described functions with this structure, there is no limit to what may be published.

We now describe our experience to date.

Using the Interactive Web Site for Electronic Image Data Publishing

TRIBVN's Dot Com site was started in early 2000 and has been used for the editions listed below. We also indicate usable functions and discuss how each publishing medium, CD or Internet, is used.

Editorial Categories

The site has been used exclusively for TRIBVN editions.

Scientific Publications

Scientific publications include Histology Seminars of AIP, the French section of International Pathology Academy, and of SFP, the French Pathology Company, internal communications from specialized clubs and SFP posters. The whole collection consists of 13 editions, about 200 communications, 2000 images and 300 authors. The list below illustrates the diversity of participants.

Publisher‘s code
Title

01991
Dermatology 1 - Dr J. Weschler 

01992
Dermatology 2 - Dr L. Boccon Gibod 

03991
Pediatric Pathology – Dr L. Boccon Gibod

04991
Endocrine Pathology - Dr B. Franc 

05992
Urology – Dr A. Vieillefond 

07991
AIP Assises de Montpellier 1999 – Pr Forest

07992
AIP Carrefour de Pathologie 1999 - Pr P. Baldet 

08991
Soft Tissue - Dr PP de St Maur

09991
SFP Seminars - Pr JJ Voigt

10991
Hepatic and Digestive Pathology – Dr M. Fabre

11991
Tropical and Infectious Diseases – Dr. M. Huerre

POAN98
Pathology Posters 98 - Dr B. Turlin

POAN99
Pathology Posters 99 - Dr B. Turlin

New Image Bank collection with international participants

ATPA07
Lymph nodes - Pr K. Lennert and Pr J. Diebold 

ATPA02
Cervix - Dr C. Marsan et al.

ATPA08
Serous Material - Dr C. Marsan et al.

In 2000, quality control is carried out by AFAQAP, the French Anatomical and CytoPathological Quality Control Association.

CQAF00
CQ AFAQAP - Dr B. Cochand-Priolet and Dr V. Labbé

Available Web site functions

· Access control through User name and Password
· Datasheet completion for each file using ADICAP coding in French

· Memos for information transmission between participants

Publishing medium: CD or Internet

Because of high production costs, paper is not suitable for large image database publishing. The two most suitable media are CD-ROM and Internet. 

TRIBVN decided to publish data in HTML format as it permits image files to be viewed easily on both CD and Internet, even if each provides specific functions.

The principal reason for wanting to use CD is ease of access on any PC, though image content is limited.

On the other hand, the Internet provides slower but unlimited data access. Search functions can be more sophisticated as powerful motors can be installed on server platforms. Although usual, there is a risk associated with Internet access of generating an excess of data, but in our case detailed descriptions of images and files allow very direct access to useful information. It, therefore, becomes very easy to find an image or a file throughout the whole Image Bank or over many years of scientific publications. However, the provision of data online requires specialized ways of selling information.

What are our publishing choices

 Image Bank

This project required a collection of 20 CD’s which are distributed through and in close collaboration with Springer-Verlag. Each CD sells for about $150. Publishing on the Internet is being studied but a number of commercial problems must be resolved. Yet the Image Bank or part of it lends itself to publication through a University Intranet site.

Scientific Publications

Scientific publication is effected by CD-ROM. This medium is well suited for viewing a great number of recent scientific publications. They are distributed through scientific societies under contract with TRIBVN. CD’s are available to members free of charge. At the same time these publications are made available on the TRIBVN Web site, free for the current year and by subscription for older publications.

Combined distribution through CD-ROM and the Internet, produces revenues from scientific institutions for their participation, industrial sponsorship and subscription. We hope this revenue base will be able to support a system that is quite expensive to operate.

Quality Control Applications

Although the system permits users to access a great deal of information conveniently, some users do not have access to the Internet. This led AFAQAP to use a CD for the launch of a year 2000 Quality Control program of digital file experimentation. A CD was sent to each participant asking that they answer a questionnaire, to be returned by mail, or electronically through the TRIBVN server.

Our Experience in Electronic Image Publishing

Although it is too early to have a definitive opinion on such publishing methods, we can comment on the first results.

From the User’s Point of View

· The Web site provides great convenience to authors as they can view their data in a form that is very close to that of the final product online or on CD-ROM.

· However, access to the Web site can be inconvenient if one uses a slow Internet connection, the case in some French hospital. The problem is often overcome by accessing the site from home.

· All functions are not yet available, such as those for editing text publications associated with each file or image reorganization. These will become available in the future.

· ADICAP codes are not available in all languages of interest. For the time being, the coding language is French.

From the Point of View of Content

· It brings together a huge quantity of images and highlights major quality inconsistencies arising out of the medical technique used and digitization. This point demonstrates the need for image quality standardization that is discussed in another communication.

· Currently, no standard exists for defining relationship between text accompanying a file and set of images or between the images themselves (i.e. the same image field at different magnifications). Such issues could be cured by modifying the ADICAP file. Such definition would enable Image System Providers to deliver related authoring tools.

Nevertheless, despite these limitations, the TRIBVN Web Site constitute a powerful and efficient tool that meets its main goals of:

· Facilitating a very large, precisely described image database, overcoming the usual online problem of restricted image information indexing, which often renders online databases almost unusable

· Providing reliable database content under acceptable conditions

· Allowing interaction between many pathologists

· Rendering multilingual content possible through the use of coded data

THE FUTURE

The production and diffusion of a large image database led to the development of new methods and project-specific tools. They use coded diagnostics which are absolutely essential for international interaction.

Current development of Internet networking of images will quickly resolve the few remaining restrictions concerning the use of these production and consultation tools, which we believe will be generalized for routine diagnosis in the laboratory.

Improving and standardizing image production techniques constitutes the next important challenge. Achieving this goal is absolutely essential, if one wants to provide large image bases to various kind of users. It is also a step toward developing morphological and color-related research techniques. In this way, it will be possible, while viewing an image field through a microscope, to extract similar views from an online database, images that can help suggest possible diagnoses.

New applications, like epidemiological image databases in Hematology, are under development. They use a Web based system for getting collaborative diagnosis. Tools such as SCOREHEMA, proposed by Professor G. Flandrin, can help greatly.

All these applications are all the more useful since they will be used by unaffiliated pathologists in different locations. For this reason, on-going teaching program, based on both production and consultation, is being developed between France and the Southern part of Latin America.

European partners are invited to contribute, through collaborating work groups, to improvements in two main areas: upgrading actual image files and defining technical image standards.
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