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Abstrach MDSS, Medical Diagnostic Support Systenis a Initially developed to assist in the diagnosis of Diabetes, this
medical expert system applied to suport the diagnosis and System was readapted to attend a wider and more ample area
treatment of diabetes. It applies theevidencebased medicine of other diagnoses, such as Pleural Effusion, Arterial Blood
approach, which is concerned with ensuring that strategies of and arange of other clinical diagnoses.

proven clinical effectiveness are adopted by the system. i
fully logic based and adopts a forward, backwrd chaining

The main objective of this system is to produce relevant data
inference mechanism[1] [3] with extensive use of efficient ) Y P

. : . ._and information for consultations, and with the results
pruning methods to avoid unnecessary search, increasing btained at this st d ible di In th
response speed. It is also capable of uncertainty handling by o _al_n_e a _'S Stage, produce possible diagnoses. In the
both statistic and majority logic methods. The system judges the definition of this process, 3 modules wereated, to be used

possibility of illness, its severity, and its potential complications Py specialistsFig 1 depicts the system modules and the
including a statistical belief, based on the patient's symptoms information that the system usesrasonand decidesver

and laboratory examinations. Moreover, the system gives diagnostis.

prescriptions for treatment and makes useful indications and

suggestions In the first module, it is possible for a specialist or any
medical committee to define which symptomdinical
exams or laboratory exams are relative to one or more
illnesses and, thereby, attribute the valugdatistical
weights)or results that define the illness.
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This Means, for instance, that blood pressure can be
) ) ) - associated to the Diagnosis of HigBlood Pressure,
Dlabetes mellitus i longterm condition caused by 100 pighetes, Pregnancy Risk, or renal failure, among others. It

=" much glucose in the blood. It isige common and IS gi5q indicatesin some casesyeather this symptom result
increasing worldwid¢?2] [4], so that it has become one of theprovides the certainty of diagnosis or not.

most important chronic diseases of the present times. For this

high blood glucose can damage many parts of the bo(nformation from previous consultations and examinations
Diabetes is associated with a range of severe comphsatiogre aytomaticallyinked and analyzed under temporal logic
such agenal and cardiovascular disease as well as blindnerga50ning

In severe cases, patientan be lead to heart attacks and

strokes, or even to go under surgery to amputate a toe, a fgt,the second module, the system allows consultations
or part of a leg. An early, correct aaffective diagnosis can yhereby the relevant data for the patient is recorded and
help in controlling the severity of this diseai&. A internet  rgjated to other correlated exams. For example; in a Puncture
based decision support system can help physicians, maigly Thoracentesis the systémmediately produces a list of

those living in rural and remote regionswith limited g the exams to be carried out after this procedure.
resources, to decide upon such diagnosis.

I. INTRODUCTION

Data not consideredire discardedi for example; If a
Enuresis Recurrent has been occurring for a week or less,
Il. MEDICAL DIAGNOSIS SUPPORT SYSTEM and the specialist considers this to be a short timedéiis
will not be taken into consideration for Diagnosis.
The MDSS (Medical Diagnosis Support Systemyas
developed with the purpose of assisting the Physician Buring the stage of diagnosis, the system may suggest other
diagnosing several diseases. tests or procedures to then decide whether there are other
risks or diseases to be further investigated.
It retrieves data from previous records to improve the
accuracy of current diagnosis, indicates and analysbsthe third module, a diagnigsis made whereby the system
laboratory examm and lists all the possible diseases that tiemoves refutes diagnosisedefines the remaining ones (if
patient may have. necessary).
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The system will automatically find diagnoses alreadyhe MDSS includes a Machine Differential Diagnosis. The
recorded in other consultations including those made Ibyethod é differential diagnosis is based on the idea that one
other doctors begins by first considering the statistically more probable
diagnose$9]; for example; a pregnant woman with Diabetes
Also, the MDSS systemearches out levels of illnessesand high blood pressure will be considered differentiated if
according to exam results. there is no existenhistory in any diagnosis for these
illnesses; for each illness MDSS shows what can affect the
It may also suggest further investigation whenever data is radiagnosis, such as a single medication or a course of
enough to ensure a precise diaghdseinstancelt suggests medication.
the illnesses that should be looked ifitcsserum Immune
Markers can pint as much to arthritis as SystemicLupodg=inally, the system asks what results will be considered for
Erythmatosuslf no further information exists, it can reasonthe formation of the diagnosesnhdathen asks the doctor

under incomplete informatiorelaying on current data which diagnoses are confirmed.
MDSS — AN EXPERT SYSTEM TO SUPPORT DIABETES DIAGHNOSIS
DECISIOM DATA CHAIM

Ill.  FEATURES OF THE SYSEM
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The system is developed in LPA Prolog environment, with
LPA Prolog and modules such as Rkb iweb screen
generator, ProData, via ODBC accesses the native data base
[ Prewion e Clinical ] ‘ Prewiols Llab ] Of thls m)du|e

Examiratiors Examiraticre

MewLab NewClincal The system deals with fuzzy informatig6] to represent
Framinatiors HMREOR imprecise datand reasongsing nonmonotonic logif5] on

problems whose description is quite incomplete, since the
\. knowledge about a situation can often be partial.
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The System works by Ratn Recognition[7], whereby it
establishes a similarity between launched data and recorded
patterns. The definition is dynamic, allowing the redoing of a

: diagnosis after the definition or redefinition of a specific

2 ] i { 1 patterri8]. And for new diagnoses, theew definitions

l Newr Urcarsiderad Differertial already act immediately.
Dis=azes Cata Diagrasis
Existing Fourd

k.

0

Diagrosis /—*—\ It is important to remember that the definition of pattgt

x Inuestigate T as well as patient data are stored in a comprehensive
Eristire el Biamiratiors database, allowing investigations and changes to be made at
Disess=s ) A s any time.

Currernt
Treatment

bl As there is the possilty of unifying the definition of
Confirmation

patterns, it becomes possible to obtain an evaluation of
Valiesthat corfirm diagnostic data produced in 2 different languages, offering

the Diagrosis Curent

{Validation) Disgrosis the choice of data in 2 languages for those who work in
ERRRLAEED countries where 2 languages are used. E.gid®] Canada

fe——¢

To use an example, should there be laboratory data or
New Diagnosis clinical data recorded in equal codes with results in 2 or
g more languages, the MDSS system efficiently compares the

H

m results or diagnoses and produces data in one or more chosen

Rermoval of P— FRRES languageswhen required.

S ol 2 oo

- it Using the characteristics that the LPA Prolog environment
offers, the MDSS system loads in one go all the definition

predicates and routines to its own system, resulting in all

following loads being completed without any thdelay,

Fig 17 Decision Data Chain



improving the response timef the systemeven when [8]
reasoning under huge deals of information

K. Suykens, G. Horvath, S. Basu, C. Micchglli,
Vandewalle 6Advances in Learning Theory: Methods,
Models and Applicatiols NATO Science Series |l
The Interface dialogs (Screens) were developed
Portuguese, and are being translated into English at present Amsterdam, 2003.
time. Comment lines and logic terms of the codeateady i ) ) L
in English. [9] The American Heritage Stedman's Medical Dictionary.
Houghton Mifflin Companyl2 August 2007

The system interface can be adapted to a variety of
languages, since they can be supported by Unicode
characters. APPENDIX
We have intentionally left the presentation of screens on the
appendix. Although labels are in Portuguese, a brief
comment in English indicates the function of each screen,_

Screerli Sympton Data

in Computer & Systems Sciences, Volume 190, I0S Press

allowing a better understanding of the system.

IV. CONCLUSION

We have presented an internet based expert system -

support medical decision on Diabetes Mellitus Diagnosis
MDSS. This system is already dd into LPA PROLOG
and it is presently running for use validation.
contains over 700 rules adbucted from a highcigfieed
medical teamWe are now expanding the system to suppo

other diseases diagnosis within the same system shel

transfoming it in a multidisease expert system.
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Through this screen one can input all possible symptoms and
its features, like temporalitgircadian rithm, frequency,
intensity, etc.
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