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Computer Assisted Diagnostic System 1968

* Negation
+ Konjunktion

+ Disjunktion

Aufderdem:
» Symptom S ist obligat und beweisend fir Krankheit K: S K
» Symptom S ist fakultativ und beweisend fiir Krankheit K S—>K

« Symptom S ist obligat und nicht beweisend fir Krankheit K: S« K

» Symptom S schlief3t Krankheit K aus: S—>-K

Computer Assisted Diagnostic System 1968

Relationen zwischen Symptomen (S)) und Diagnosen (D))

$; OC Dy: obligatory occurrence and confirmation, i.¢., the symptom has to
be present in the patient in order to establish the diagnosis, and, if it is present,
it confirms the diagnosis. If the symptom is definitely absent, the diagnosis is
excluded.

OC £ if §, then D; or if not 5; then not D;. [2.1]

ExAMPLE 1: {f endoprothesis of the knee in X-ray then arthroplasty of the
knee or if not endoprothesis of the knee in X-ray then not arthroplasty of the
knee.

§; FC D;: facultative occurrence and confirmation, i.c., the symptom does
not have to be present in order to establish the diagnosis, but if the symptom
occurs, the diagnosis is thus confirmed.

FC £ if 5, then I;. 12.2)
ExaMPLE 2: if intracellular uric acid crystals in joint effusion then gout.

S$;ON D;: obligatory occurrence and nonconfirmation, i.e., the symptom has
to be present in order to establish the diagnosis. Therefore, if the symptom is
absent, the diagnosis is excluded.

ON £ if not §; then not ;. [2.3]

ExAMPLE 3: if not onset of disease prior to 16th year of age then not juvenile
rheumatoid arthritis.

Computer Assisted Diagnostic System 1968

Relationen zwischen Symptomen (S)) und Diagnosen (D))
S; EX D;: exclusion, i.e., if the symptom is present, the diagnosis is ex-
cluded.
EX 2 if 5; then not D;. [2.4]

ExampLE 4: if Waaler Rose titer = 1:64 then not seronegative rheumatoid
arthritis.

$; FN D;: facultative occurrence and nonconfirmation, i.e., the symptom
does not have to be present in order to establish the diagnosis, and, if it occurs,

it does not confirm the diagnosis. The symptom certainly provides evidence for
the diagnosis, but it only expresses the existence of an association between the
exhibited symptom and the underlying disease.

FN 4 if §; then may be D;. [2.5]

EXAMEPLE 5: if elevated amylase in serum then may be acute pancreatitis.




Mehrwertige Logik von tukasiewicz
Jan tukasiewicz

(1878-1956)

Computer Assisted Diagnostic System 1968

A diagnosis (D) can be absent (0), present (1) or
possible (2).
The truth tables for the relationships are as

4) obligatory and not proving (ON): S« D
orSy =D

follows:

sS/D | 01 2
1) obligatory and proving (OP): S = D 0 |' 10 2
SO 01 2 1 {111
— 2122
o 1 02
1 o1 2 5) facultati .
21222 ) facultative and not proving (FN): The FN-

relationship is a tautology (permanent true) and

2) obligatory excluding (E): S —+—D or consequently unspecific.

—(SAD) SD| 01 2
sD| 01 2 —_—
- I [ S
o111 111
1102 20111
2 1 2 2

3) facultative and proving (FP): § - D

SD| 0 1 2
0111
1o 12
2212

- All % 0 v 1 % 0
1 0 1 1 o0 1 1 1 1
Ya Y ¥ oY 0 Ya 1 Yo Y
0 1 0 0 1 0 0 1 a0
>|1 % 0 o|l1l % o0
1 1 0 1 1 o0
) 1 1 % ) “ 1 %
0 1 1 1 reddcrda Broduct¥as: 1 5
Telemedicine
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Wissensreprasentation

S; OC D; £ ¥p(S:(p) = Di(p)) /\ Vp(Di(p) = Silp)) /\

3p(Si(p) N Di(p)) [2.6)
S$; FC D; £ ¥p(Si(p) = D;(p)) \ = ¥p(Dy(p) = Si(p) N

3p(S:(p) A Dy(p)) [2.7]
S; ON D; £ ¥p(D;(p) = Si(p) A — Vp(Si(p) = D;(p) N

3p(S;i(p) A Di(p)) [2.8]
S; EX D; & ¥p(Si(p) — = D;(p)) A\ 3p(Si(p) A\ — Di(p)) N

3pD;(p) A Si(p) [2.9)

S, FN D; £ — Vp(Si(p) = Dy(@)) /A = Vp(Di(p) = Sip) /\
3p(S;(p) N Di(p)  [2.10]

Il

Medizinisches Wissen aus einem Lehrbuch

7.2 Opportunistische Erkrankungen

7.2.11_Maligne Tumeren

3
B Andere Tumoren
Maligne Tumo

Classen/Diehl/Kochsiek: Innere Medizin, Miinchen, Wien Baltimore: 8
Urban & Schwarzenberg, 4. Auflage 1998, S. 433.




Hepatitis Viruses
Hepariris 4 Virus

Though hepatitis A virus is classificd in the family
Picornuviridae and most closely resembles the eniero-
viruses, it presents diagnostic features that are unigue. At
the present time, shere is no system widely available (ci-
ther tissue culture or antigen detection) for detecting the
virus particle itself, although it is known to be shed in the
feces acutely before and during the hepatitis, and there are
tissuc culture systerns that will support its growth, Labo-
ratory diagnosis is therefore best accomplished by serolo-
gy. Fortunately., the presence of 13M antibody to hepatitis
A virus is quite specific for acute infection, and methods
for its measurement are widely available.

The appropriate specimen is a serum samplc ob
2 15000 g alar

Hepatitis B Virus

The subjeet of laboratery tests in the diagnosis of he-
patitis B infection is treatcd more fully in Chapter 77, but
the principles will be reviewed here. The various antibad-
ess to different antigens in the virs parficle (or associat
ed with this particle) develop at different stages of infec-
tion and recovery. and the ¢linician can take advantage of
this 1o time and characlerize the individuals infcedon

n is present immedi-
y befors cw days of #lncss. Ha
subject i ta become a chromic carricr, this antigenemia is

Fields, B.N. et al. (1996) Fields vir

prolonged. As (or after antigen disappears from the blood,

B. ts transicnn when recovery occurs normally,
for a variable period of time in those with
mare prolanged infections (its persistence probably depends

¢ antigen and antibody are
important prognostic indicators but rarcly aid diagnosis.

Hepartitis C Virus

Because of its importance in the ficld of blood banking,
progress in diagnosis of hepatitis C virus mfection has been
rapid. Shortly aficr scgments of the RNA genome of the
virus were expanded and cloned from chimpanzee plasma
by reverse transcriptase PCR (21), the first generation of
antibody tests was ready For distribution to blood banks
(89). This test, bascd on the €100 protein which was first
cloncd, was. unfoctunately. neither very sensitive nor spe-
cific. It was, however, widely used to screen blood donors,
first as the only serologic test but in conjunction with liver
enzyme meastirement. then with a confirmatory recormbi-
nant immunohlot assay, the RIBA tcst, which is still used
(162). A second generation ELISA was distributed which
contained not oaly €100 (which represents the NS4 pro-
tein of the virus) but fusion protcins reprasenting the NS3
and core proteins. This was a considerable improvement
in both its sensitivity and specificity over the previous test
(169). A third generation EIA 35 duc for distribution soon.

Reverse transeriptase PCR (RT-PCR) and branched-chain
DNA solid phase systems boih clearly represent tests with
clinical utility in the diagnosis of hepatitis € infection. Both
of these correlate more closely than antibady tests with he-
patic dysfunerion and probably also correlate with infec-
tivity (91.44),

y. Lippincott-Raven Publishers, Philadelphia,

CANCER OF THE PANCREAS

GENERAL CONSIDERATIONS Carcinoma of the pancreas is
now the fourth commonest cancer causing death in the United
States; only cancer of the lung. colon, and breast occur more
frequently. [t accounts for 10 percent of all umeors of digestive
organs and over 20,000 deaths per year. The incidence has in-
creased 300 percent since 1930 w0 approximately 11 per
100,000 ulation. & 3 S
AR (151, a0 1
ages of 60 1w 70, Although
ncidence of carcinoma of the pancreas is 2.0 to
tumes greater in smakers than in nonsmokers, and about 2
nmes greater in patients with digberes meifirus, Patients with
caicific pancreatitis also have an increased incidence of pancre-
atic carcinoma. Some reports have suggested an association
between heavy coffee intake and increased risk of pancreatic
cer, but whether a true causal relationship exiss is uncer-
tain. The tumors are wsually adenocarcinomas arising from
ductal epithelium. The head of the pancreas is involved in
about 65 percent. the body and tail in 30 percent. and the rail
alone in § percent. At the time of diagnosis the wmor is con-
fined to the pancreas in only |3 percent of patients: 15 percent
demonstrate local invasion or regional lymph node spread, and
the remaining 60 percent exhibit distinet metastases.

berween the

o0 s
ight Ioss i cancinema is extensive (av-
erage todal loss abouwt 25 1b) and is not fully explained by an-
orexia and maldigestion, The weight loss in patients with le-
sions in the body and rail, in whom malabsorption should be
minimal, is often as propounced a5 when the carcinoma is in
the head of the pancreas.

Pain occurs at some time in the course of the diseass in 75
o %0 percent of patients. With tumors of the head of the pan-
creas, the pain is likely to be in the epigastrium and right upper
quadrant; with lesions in the hody of the pancreas, pain often
localizes in the midline, whereas with lesions in the tail. pain
may be referred 1o the left upper quadrant. Abdominal pain
may be vague or be a steady dull, aching. or boring pain often
radiating through to the back. Severe and unrelenting pain
Suggests extension into the resroperitoneal area with invasion
of the neural plexus around the celiac axis ganglion.

When it eocurs it is progressive and accompanied by pruritus.
Both constipation and diarrhea have been cited as the pre-
deminant alteration of bowel habits. Emational disturbances
frequently oceur in cancer of the pancreas and may take the
form of insomnia, restlessness. rage, anxiety, depression, suici-
dal tendencies. and a sense of impending doom,
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Thomssen, Bredt, Germer: 6. Infektionskrankheiten

III. Medizinische Parasitologie

Von Wolfdietrich Germer

A. Protozoen-Infektionen

1. Toxoplasmose

Erreger: Toxoplasma gondii, eine weltweit vorkommende Kok-
mll= Enduwl huT gunnhl slnl! Katzen, in deren Darmepithel
unter bild
Oozysten stattfindet. Ln.mc:e smd - ausgeschieden - gegen auBﬂe
Umwelteinflisse sehr widerstandsfihig. Sie knnen wieder Karzen,
aber auch zahlreiche Zwischenwirte und Menschen infizieren. Nach
araler Aufnahme werden in deren Darm Sporozoiten frei, und es
lkommt - unter ungeschiechtlicher Vermehrung - zu einer raschen
Ausbreitung der Parasiten im ganzen Kérper, bevorzugt in den
Zellen des RES. Bei wachsender Immunabwehr bilden sich bevor-
zugt in Gehir und Muskul (Herz, Zwerchfell,

g von

komm( es zu Myokarditis, Pneullklnllls Miyositis und besonders bei
(M. Hodgkin. myel Leukimie, AIDS) zu
Enzephalo-Meningitis mst meist letalem Ausgang.
Die kongenitale Toxoplasmose. die nur vorkemmt, wenn sich die
Murter wihrend der Schwangerschaft erstmalig infizient, kann zu
Ahor( Tot- oder Frllhsgebuﬂ |uhr=n Klinische Zeichen beim

& sind :
Verkalkungen im Gebirn, 5 i jie, Thrombo-
pense, Hi lie u.a. Eine Chori macht offt
crst Monate bew. Jabre nach ﬂer Geburt Ersdmnunc:n

Disgnose: Der E aus Blut, K &

Lymphknoten, Liguor, Plazenta gelingt nur in Ausnahmzfslh:n.i

SRS
dese, M. Hodg-
kin.LummM i Drie Longenitale T ist ab,

gegen Ritel

des Wirtes Zysten, Diese Gewebezvsten sind fur Fleischiresser
infekrids.

'Dwmple- U)c L»mphm!cn -‘hiu bei Toxoplasmose bedarf in
der Regel keiner Bcl‘amdlung Behardelt werden miissen: akute
i i kten Patienten. aktive Chorioretinitis,

Ubertragung: 1. Diaplazentar. besonders im letzten 1%
schaftsdrimel. 2. Veerzehs von robem oder ungenigend gekochtem
Flc\sch insbesondere Sclmcmcl'lelsch 3 Komnkl mit Katzenkor.
Blut-
pmduLle Die Infckllol\shanﬁg}.:u mimmt mit dem Alter zu und
erreicht schlieBlich T0-80%. Die dberstandene Infektion hinter-
LBt - bei latenter Anwesenheit der Parasiten in den Zysien - cine
sa:llde muniti
Die meisten Infektionen bleiben asymptomatisch. Nur
bcl 10-20%% kommt es zu Krankheitserscheinungen, mshesondere
zu Lymphdrisenschwellungen (bevorzugt zervikal, jedoch auch
wbmc'ual mediastinal, abdominal u. a.). die mit Ianganhnlm:den

bei
frisch infizierte Sch und k nfizierte Neugebs 5
1. Pyrimethamin: 100-200 mghgl. beim Erwachsenen, | mgkg
beim Neugeborenen. In Kombination mit

2. Sulfadiazin: 50-100 mgkgﬂgl fiar =6 “rochen oder Iingcl Im
ensten st Py
ziert.

-

. Spiramycin: 100 mg/kgltgl. fir 30-45 Tage. Bei T-Meningitis
und -Cherioretinitis zusirelich
4 Pmdnism 1-2 mgkggl. Zusitzlich bei Pyrimethaminbehand-

i Fols.l\m Smgz * pro Woche.
T-negative sollten kein

Myalgien. Kopfsch Hiepato-
splcnomcgal.c und Aufreten supucher Lympheozyien einhergehen
kinnen. Der Verlauf ist gutartiz und selbstbegrenzt. Nur selten

rolm Fleisch essen und engen Kontakt mit Katzen meiden.
Toxoplasmese ist meldepflichtig,

L. A. Zadeh, 1962:
From Cercuit Theory to System Theory

In fact, there is a fairly wide gap between what
might be regarded as ,animate” system theorists
and ,inanimate“ system theorists at the present
time, and it is not at all 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 generally 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 becoming increasingly apparent even in
the realm of inanimate 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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Symptome-Diagnosen-Relation

Erkrankungen

Symptome Erkrankungen

Symptome

Alonso Perez-Ojeda, 1976

A Fuzzy Logical Model of Computer-Assisted Medical Diagnosis

{From the Department of Medical Compuier Science {[rector: Prof, Dr, 0. Grobner), University of
Vienna, Austria)

K.P. Antassana

A inaded of w comjpater-wsisted diagnostic system using fuzzy subscts has boon doveloped. The physi-
ci inwits sy mptom—dingnosis prosonce rolutionships and synptom—diagnosis conclssivosos
whips by mveans of labols of tho fuxsy subsota never, almost never, very very sehlom, very seldom,

tesa seldomn, 1ot knotwn, more ar less offen, often, very ofien, very very often, almast aloys,

yymptom pattern is availablo, By monns of compositions of fuzsy rela-
tioms, four difforont disgnostio indications are detormined for overy disgnosis wnder considoration:
prosence indication, conclurivencas indication, non-press ication and nom-symptom presence indica-

fiom,

By performing the disgnostic s, Lo systom provides the physieisn with venn dingnoges,
excluded dingnoses and i including reasons for tho dugnoses displayod. Proposals far
fur sl

Koy Werds: Compritor-asistol Diagruosis, Fuzsy Subsots, Moedical Docusentation, Dingnostio Hints,
Sympioans—Diagnasis Relatioashipa, Proven and Excladed Diagnesos

EIN MODELL ¥UK COMPUTERUNTERETUTETEN DIAGNOSE MIT FUZEY LOGIK

Es wurde vin doll unter ¥ & von Fussy-
Toilmengen eotwickelt. Die modiginischo Vansrbeit bostolit in dor Dokumontation des Vorhandosoiss
cines Symptoms bei cinor Disgnoss und dor Boweiskraft cincs Symptoms fur eine Diagnoss. Zur
Dksmwnbidion vorwonslot doe Modiziner dio Tosoiohumng dor Fuaey Toiluoigon uie, fust i, sche
sths selien, wche selien, selten, wekr exder weriger selien, wnbebannt, mehr oder weniger oft, off, sebr oft,
sehe sehr oft, fast imance, immer.

Moth. Inform. Mod. Vol. 19, No. 3, 1980
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kg 5,1 s K

Ludwik Fleck (1896 - 1961)

,Wahrend der Naturwissenschaftler typische, normale Phdnomene
sucht, studiert der Arzt gerade die nicht typischen, nicht normalen,
krankhaften Phanomene. Und dabei trifft er auf diesem Weg sofort
auf einen gewaltigen Reichtum und Individualitét dieser Phanomene,
die die Vielheit ohne klare, abgegrenzte Einheiten begleiten, voller
Ubergangs- und Grenzzusténde. Es gibt keine genaue Grenze
zwischen dem, was gesund ist, und dem, was krank ist, und nirgends
trifft man wirklich ein zweites Mal auf dasselbe Krankheitsbild. Aber
diese unerhort reiche Vielheit immerfort anderer und anderer
Varianten muss gedanklich bezwungen werden, denn dies ist die
Erkenntnisaufgabe der Medizin.”

normal zubfebrile high
1.00 1.00 1.00
.50 0.50 0.50
" i L} L 13 T el
38 37 38 xin°C 38 37 38 xin °C 36 37 38 xim °C
Fic. 1. Some fuzzy subsets for bodv temperature.
Alonso Perez-Ojeda, 1976
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CADIAG Il

TABLEI
AN EXAMPLE OF THE REPRESENTATION OF MEDICAL INFORMATION
ON THE PATIENT

Quantitative Furry
Value Symptom Value
Potassium, ps, = 0.00
greatly reduced
Potassium, Bs, = 0.00
reduced
Measured -
potassium Fuzzy Potassium, ps, = 0.40
level of interpreter pormal
5.3 mmol/1
Potassium, ps, =060
elevated
Potassium, ps, = 0.00

gready elevated
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TABLEII
LINGUISTIC FUzZzY VALUES, NUMERICAL INTERVALS, AND REPRESENTATIVE NUMERICAL
VALUES DESCRIBING FREQUENCY OF OCCURRENCE AND STRENGTH OF CONFIRMATION

Frequency of Occurrence o Strength of Confirmation

Value Representative  Value Representauve
A, Interval Value g, A Interval Value 4,
Always [1.00, 1.00) 1.00 Always [1.00, 1.00] 1.00
Almost always [0.98,0.99) 0.99 Aldmost always  [0.98,0.59] 0.9
Very often (083,097 . 0% Very strong [0.83,0.97] 0.90
Often [0.68.0.82) 0.75 Strong [0.68,0.82] 0.75
Medium [0.33.0.67) 0.50 Medium [0.33.0.67] 0.50
Seldom [0.18.0.32) 0.25 Weak [0.18,0.32) 0.25
Very seldom  [0.03.0.17] 010 Very weak [003,017] 0.10
Almost never  [0.01,0.02] 0.01 Almost never  [0.01.0.02) 0.01
Never [0.00.0.00] 0.00 Never [0.00.0.00] 0.00

Unknown ’ Unknown ’

CADIAG Il

if antecedent then consequent with (0,C) [2.11]

where the relationship tuple (Q,C) contains linguistic and numerical values Ao
and po, and/or Ac and pe.

ExaMPLE 6 (cf. Example 2): if intracellular uric acid crystals in joint effusion
then gout with (Ao = seldom [po = 0.25], Ac = always [uc = 1.00]).

ExampLE 7 (cf. Example 5): if elevated amylase in serum then may be acute
pancreatitis with (Ao = very often [po = 0.90], A¢ = strong [uc = 0.70]).

SCiD;, S:S;, and D;Dj relationships are treated in an analogous way. An
example for an SC;D; rule is:

ExXAMPLE 8: if low back pain, and limitation of motion of the lumbar spine,
and diminished chest expansion, and the patient is male. and between 20 and
40 years of age then may be ankylosing spondylitis with (Ao = very often [uo =
0.90], Ac = strong [uc = 0.80]).

Computer Assisted Diagnostic System Il, CADIAG-II

very wvery seldam very very offen . .
wary seldos wry aftan always,
._l,..,, feTer zeldam :.: often \ almest sy
1 mcr mare nr .,_! -
By lal hn weldom less d!en i

g, fx1 0.9 -‘

0.8 i

0.5
L H
LE

9.2

Fl . Fig. 2: Membership Functions of
) X P Pulgigld and Grlgigll

CADIAG I
Beispiele

« Example 1 (indicating):

IF elevated amylase level in serum
THENacute pancreatitis
WITH (Ao = very often [ug = 0.90], Ag = strong [uc = 0.70]).

« Example 2 (necessary and sufficient):
IF rheumatoid arthritis and
splenomegaly and
leukopenia less than 4 giga/l
THENFelty’s Syndrom
WITH (Ao = always [ug = 1.00], A¢ = confirming [uc = 1.00]).




