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  To Peter Nissen




  Preface




  The text is the core of a knowledge-engeneering lecture in computer science (AI-working group, Technical Informatics, Universitiy Bielefeld, 1992-95) introducing master students to basic reasoning principles in clinical medicine. The very general approach to the practice of medicine oversimplifies the complexity of real clinical settings. Many of the issues would require extended discussions. The text provides a proto-theory.
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  1 Introduction




  In our professional medical language the term “clinical medicine” denotes all the activities of solving individual health problems under real world conditions. Clinical medicine has often been analysed under the focus of processing a nosological taxonomy for the classification of individual disease cases. From the viewpoint of medical practice cognitive processing is more than solving classification tasks.1 In contrast the core structure of clinical reasoning is the dynamic concept of the individual disease course. Physicians use basic clinical heuristics to reconstruct idiosyncratic disease courses. Both elements, disease course and reasoning heuristics, are necessary to apply medical knowledge to the real world problems of the patients.




  My thesis is that the practice of medicine basically depends on three general concepts: an individual patient image, the individual disease course of this patient, and an expectation of the future development of the disease. I analyze the logical structures of these concepts in chapter 3 (patient image) and chapter 4 (disease course).




  Physicians use heuristics for the cognitive processing of these concepts under real world conditions. Heuristics have the advantage that they guide medical decisions within fuzzy boundaries. Heuristics are open for new information, for intuitions.2 In chapter 5 basic clinical heuristics are condensed into three algorithms: a history-based-learning algorithm, a diagnostic-inferencing algorithm, and a prognostic-planning algorithm. Chapter 6 summerizes the results of my analysis.




  Although computer-based medical information processing has tremendously progressed in the last years, there is no convincing penetration of these technologies into our everyday practice of medicine. Chapter 7 enumerates possible applications of the proposed theory. A list of reasonable exercises may encourage cognitive engineers to design tools to support cognitive processing of individual patient data. These tools should realize the proposed algorithms. They should be judgment assistants or “tools for thinking”3 for the practicing physician.
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  2 Method




  The author was interviewed as a medical expert during the knowledge acquisition process for the HYPERCON-project (HYPERCON 1992 – 1995: University of Bielefeld, Faculty of Technology, Knowledge Based Systems - Artificial Intelligence Research Group, Head: Ipke Wachsmuth).4 The reconstruction of general structures in clinical medicine is based upon the transcripts of these interviews.




  The formal approach for the reconstruction uses Patrick Suppes´s method of axiomatizing theories by defining set theoretical predicates.5 His informal set theoretic approach has later been extended to the so called “Structuralist View of Scientific Theories”.6 Following these ideas the basic structures in clinical medicine are reconstructed. The technique of defining set theoretical predicates.is self-explanatory, the formal representation uses naïve set theory.




  This approach has three advantages: (1) The predicates reconstruct and summarize basic structures and their functions in clinical medicine. (2) They can be used to elicit basic heuristics of medical knowledge processing. (3) During the initial phase of a knowledge engineering process this kind of intuitive representation helps to axiomatize the medical domain in a precise manner without recourse to specialized formal languages which later on are necessary to transform the modelling into computer programs.
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  3 Patient Images




  This chapter introduces the basic structures for reasoning in the practice of clinical medicine. To simplify matters some abstract terms like “patient self image”, “partial potential patient image” or “potential patient image” are proposed. They are explicated on a very general level. The “image”-term stresses the “iconographic” view of the physician on his patient. From the viewpoint of cognitive science these patient images may be interpreted as the physician´s internal cognitive representations of individual patient data.




  The iconographic view is predominant in clinical reasoning. The interaction between patient and physician is based on images of the patient. The physician produces multiple images to capture the patient’s problem. The old and often used analogy between physicians and artists illustrates the intuitive meaning of the iconographic view. This analogy compares the view of the physician on his patient with the view of the painter on his model. The painter creates an individual image. He transforms his sensual cognitive impressions into forms and colours on the screen, the portrait.




  The portrait of the model resembles the medical patient image whose features are documented by the physician in multiple clinical data records. Interactions between physicians and their patients are based on similar iconographic acts. Like the painter the physician portraits his model, i. e. his patient. The physician creates an internal cognitive image representation. These images are often classified as mosaics, because they are puzzled together from single pieces of medical data. The physician uses incomplete and fuzzy clinical data sets to create a picture of the ill subject in its individual domain. This approach is called the axiom of iconographic reasoning in clinical medicine.




  All interactions between a physician and his patient are influenced by their self-images. First, the patient has subjective intentions. He wants to achieve a specific result by consulting the doctor. The physician on the other side produces his personal individual image of the patient. This image depends on the doctor’s own intentions, preferences, on his medical knowledge, and on his technical skills. In clinical medicine all interactions are deeply rooted in both the patient’s self-image and in the doctor’s self-image. This is the axiom of interacting self-images.
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