INFORMATION TECHNOLOGY FOR CLINICAL DECISION SUPPORT IN TELEMEDICINE APPLICATIONS

M.G. Kreines, S.V. Grachev

I.M. Sechenov Moscow Medical Academy 

kreines@mmascience.ru   grachev@mmascience.ru

The key problem of the efficiency of telemedicine applications is there potential value to improve clinical decision making capabilities of physicians involved. This is due to:

· better data acquisition (constantly, in natural conditions),

·  high professional expertise by remote expert,

·  usage of specific modern information technology for clinical decision support and necessary scientific information retrieval.

We shall discuss here two original information technologies: LIVING KNOWLEDGE for clinical decision support and KEY TO TEXTS for scientific information retrieval, and their value for telemedicine applications.

LIVING KNOWLEDGE technology uses knowledge bases for professional decision support and training. Imagine that you can animate knowledge: you get a possibility to simulate the objects of your professional world in accordance with you or other expert professional knowledge. This wonderful knowledgeable world invites you to be an active actor in professional gaming and decision making. The simulated professional world is a good model of real world to train and check yourself. At the same time this world is a powerful tool for search necessary knowledge to analyze real clinical cases and for verification your decision making strategy in particular situations. An intellectual knowledgeable world of LIVING KNOWLEDGE gives you freedom and help. LIVING KNOWLEDGE invites you to navigate through knowledge space in the ways you do in your professional field and to create the space of your personal knowledge. 

The same time it is dramatically impotent for telemedicine applications to give the physician the tools for searching scientific information for adequate understanding of the clinical case. We have developed and used, in practice, the intellectual technologies of semantic search, analysis and indexing of textual information in information resources in natural languages accessible with the help of telecommunications or on electronic carriers of information.

The explosive growth of the information resources available electronically created a necessity for efficient semantic search engines. The traditional methods including keyword search and context search are effectively unable to provide a semantic filtering in sufficiently large data arrays - the resulting search output is still beyond the scope of human analysis. Similar problems are present in an alternative approach - a priori semantic indexing, as it requires compilation and standardizing thesauruses, which poses additional difficulties. Inefficient filtering also puts excessive pressure on the network by tightening the traffic.

Our search technology KEY TO TEXTS is based on a new original two-level model of understanding and interpretation of a text. While the second level requires human interaction and understanding of language semantics, the first level is the one where purely computational approach offers its help. It turns out that based on combinatorial-statistical analysis, it is possible to synthesize the semantic pattern of a given text, i.e., to generate a generally small subset of words mostly closely bearing the text's semantics, without referencing to the semantics of the language the text is written in. In particular, the language thesauruses are not used. This phenomenon appears to be true for many European languages (including, for example, Russian and English). The engine based on the two languages was implemented on a local network of workstations. 

The models of the usage of LIVING KNOWLEDGE and KEY TO TEXTS technologies in telemedicine applications will be presented.
