Ludwik Fleck (1896 - 1961)

Entstehung und Entwicklung einer wissenschaftiichen Tatsache 1935

Uber einige besondere Merkmale des arztlichen Denkens 1927

,Das arztliche Wissen, dessen Bereich so ausgedehnt wie seine Geschichte alt
ist, hat zum Entstehen eines besonderen Stils gefiihrt, die eigenen Probleme
zu erfassen, einer besonderen Art, sich zu den arztlichen Phdnom enen zu
verhalten, d. h. zu einem besonderen Denktyp.“

+Waéhrend der Naturwissenschaftler typische, normale Phanomene sucht,
studiert der Arzt gerade die nicht typischen, nicht normalen, krankhaften
Ph&nomene. Und dabei trifft er auf diesem Weg sofort auf einen gewaltigen
Reichtum und Individualitat dieser Phanomene ... .*

Es entsteht ein riesiger Reichtum an Material. Die Aufgabe der Medizin ist, in
diesem urspriinglichen Chaos irgendwelche Gesetze, Zusammenhange,
irgendwelche Typen héherer Ordnung zu finden.”
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Classen/Diehl/Kochsiek: Innere Medizin, Miinchen, Wien Baltimore:
Urban & Schwarzenberg, 4. Auflage 1998, S. 8.

How do you make a medical diagnosis?

First, | obtain the case facts from the patient’s history, physical
examination, and laboratory tests.

Second, | evaluate the relative importance of the different signs and
symptoms. Some of the data may be of first-order
importance and other data of less importance.

Third, to make a differential diagnosis | list all the diseases
which the specific case can reasonable resemble.

Then I exclude one disease after another from the list until it
becomes apparent that the case can be fitted into a definite
disease category, or that it may be one of several possible
diseases, or else that its exact nature cannot be
determined.

R. S. Ledley, L. B. Lusted: Reasoning Foundations of Medical Diagnosis.
In: Science, 3. July 1959, Volume 130, Nr. 3366, S. 9-21.
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F. A. Nash, 1954
What happens in the doctor's mind when he is
faced with a patient? This will depend on his
experience, on his book knowledge, and on his
mental endowment ...

T
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H b
1) ... subconscious process of immediate —
recognition .
L

2) ... Recall descriptions from books or from

memories of practice of several diseases M "‘“""—"\.;'—"-%

that might fit the patient's story ... | | |

3) The doctor may take a main or significant
symptom or sign, and using it as an

intellectual straw to cling to, or start from, in
a sea of memories and observations

F. A. Nash: Differential Diagnosis. An Apparatus to Assist the
Logical Faculties. The Lancet, 24. April 1954, S. 874f
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SCIENCE Ledley und Lusted, 1959
3 July 1959, Volume 130, Number 3366
Attribute eines Patienten, etwa das Anzeichen
,» Fieber* oder die Krankheit, Lungenentzindungd’ : Kleinbuchstaben x, y,
ance are the ones who do remember and Aussagen Uber das Attribut: Grofbuchstaben X, Y, ....
consider the most possibilities.”
Computers are especially suited to
help the physician collect and process )
2 G T Steht Y fir die Aussage , Der Patient hat das Attributy:" ,
i . . diagnoses which he may have over-
Reasonlng Foundations of looked. In many cases computers may be )
B e ety s0 ist deren Negation die Aussage @Y : , Der Patient hat nicht das Attributy:
. . . whereas in other cases the use of a large-
MCdlC al Dlagn051 S scale digital electronic computer may be
e logischesUND* (X-Y, XUY) : , Der Patient hat die Attributex und y*
computers may serve the physician, and n
Symbolic logic, probability, and value theor: some of these are suggested in this paper. . . X
o go > P e y For example, medical students might logischesODER* (X+Y, XUY): . Der Patient hat Attributx oder
aid our understanding of how physicians reason. find the computer an important aid in » ) ! o
learning the methods of differential di- Attribut y oder beide:
Robert S. Ledley and Lee B. Lusted agnosis. But to use the computer thus
- - we must understand how the physician I ) . .
makes a medical diagnosis. This, then, » Implikation“ X b Y:  Wenn der Patient das Attributx hat,
brings us to the subject of our investiga- dann hat er Attribut y'“
The purpose of this article is to ana- fitted into a definite disease category, or tion: the reasoning foundations of med-
lyze the complicated reasoning processes  that it may be one of several possible dis-  ical diagnosis and treatment.
inherent in medical diagnosis. The im- eases, or else that its exact nature cannot Medical diagnosis involves processes
portance of this problem has received  be determined.” This, obviously, is a  that can be systematically analyzed, as
recent emphasis by the increasing inter-  greatly simplified explanation of the  well as those characterized as “intan-
est in the use of electronic computers as  process of diagnosis, for the physician  gible.” For instance, the reasoning foun-
an aid to medical diagnostic processes _ might also comment that after sceing a___dations of medical diagnostic procedures
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| 14 -'?; i ||r | & Vorliegen von Symptomen und deren
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Ledley and Lusted 1959  Examples Ledley und Lusted, 1959

If a patient has disease 2,
he must have symptom 1 D) bP S(1)

If a patient has disease 1 and not disease 2,
then he must have symptom 2 D(1)-@D(2) b S(2)

If a patient has disease 1 and not disease 2,
then he cannot have symptom 2 D(1)-D(2) b DS(2)

If a patient has either or both of the
symptoms, then he must have
one or both of the diseases S(1)+S(2) b D(1)+D(2)

Medizinisches Wissen aus einem Lehrbuch

NELSCNG ENCInNEFse
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Classen/Diehl/Kochsiek: Innere Medizin, Minchen, Wien Baltimore: 15
Urban & Schwarzenberg, 4. Auflage 1998, S. 433.

Diagnostik mittels zweiwertiger Aussagenlogik

Beispiel:
* Symptom S ;: Fieber, Gewichtsverlust, Nachtschweil3,
* Symptom S ,: LDH-Anstieg (Laktatdehydrogenase)
* Symptom S5 LymphknotenvergréRerung

Fur eine bestimmte Kombination dieser Symptome kénnte das
hochmaligne Non-Hodgkin-Lymphom (NHL) (in erster Naherung)
vorliegen:

» Ohne LymphknotenvergréBerung keine positive Diagnose,

* Entweder Symptom 1 oder Symptom 2 mussen hinzukommen.

IT EDUCTRA Product 3.13 : 16
Telemedicine




Diagnostik mittels zweiwertiger Aussagenlogik

Aussagen uber das Vor-

liegen von Symptomen

Aussagen Uber das Vorliegen der Krankheit
als logischer Ausdruck von Symptomen
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Lee Browning Lusted, 1965

»In a recent statement Professor L. A. Zadeh (1962) summed up the situation as
follows:

»|n fact, there is a fairly wide gap between what might be regarded as ,, animate!
system theorists and ,,inanimaté system theorists at the present time, and it is not
at al certain that this gap will be narrowed, much less closed, in the near future.

There are some who feel that this gap reflects the fundamental inadequacy of the
conventional mathematics — the mathematics of precisely-defined points,
functions, sets, probability measures, etc. - for coping with the analysis of
biological systems, and that to deal effectively with such systems, which are
generaly orders of magnitude more complex than man-made systems, we need a
radically different kind of mathematics, the mathematics of fuzzy or cloudy
quantities which are not describable in terms of probability distributions
Indeed, the need for such mathematics is be-coming increasingly apparent even
in the realm of in-animate systems, for in most practical cases the a priori data as
well as the criteria by which the performance of a man-made system is judged
are far from being precisely specified or having accurately-known probability
distributions.«*
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