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ABSTRACT

In this aJi!icle, the authors introduce a medical expert system aimed at assisting physicians in the
diagnosis, treatment and management of diseases. Some medical expert systems which can be used
in hospitals in India are listed. The list has been compiled on the basis of an elaborate review of medical
exp~n systems from literature covering the period 1975-95. The authors give suggestions for
exploiting medical expert systems to improve the health care delivery system in the country .Need for
the ~e~elopment of medical expert systems for exclusive use of defence personnel is discussed.

The MES are very helpful to the medical

profession. For defence personnel, it is essential to

maintain periodic records of physiological

parameters to ascertain their physical fitness, apart

from identifying the disease whenever they are ill.

Maintaining a record of each person is also very

import-ant in defence organisations. Medical record

can be added as a knowledge base in the expert

system developed for diagnostic application. Also

in \ defence, the different types of injuries and

wounds which are common during wartime and

other calamity c?ntrol periods may be taken care

of. For this purpose, MES has to be developed

exclusively. for the defence personnel by the

biomedical engineering department. Some of the

MES like NEUROLOGIST -1, OVERSEER and

PEC (Table 1) are specially good for periodic check.
for neurologic fitness, soundness of mind and

eyesight, which are essential health requirements

for defence personnel.

2. EXPERT SYSTEMS

.AII.rl(;IIII 1IIlclIigCII(;~ (At) 1\luy u~ d~rin~d u!j

the branch of computer science c~ncerned with the

I. INTRODUCTION
I

Today, we are badly in need of a health care

system for perceiving lhe sympto'Vs and syndromes

of various diseases becaus~ of the unstinted fait~ of

the medical world in the' motto 'prevertion is better

than cure '. Later, the slqgan 'health for all in 2000

AD' was adopted. Bht successful realisation of this
I

goal is hardly possible without emphasis on

implementation of. modern technology and
I

advanced investigations in the field of health .

Computer technology has had it~ impact :On the

practice of medicine in dramatic ways. The idea of

computer program~ that can directly assist the

physician in decision-mCJking is both intriguing and

disconcerting. On arlalysing recent developments

in medical com~uter science, it becomes clear that

the trend/ is to develop new methods for

computer-aided decision-makin'g tin medicin~ and

to evalua~e critidally tllese methods in clinical

practice. In phase 'with the above,ldevelopnient and
I.

imoplementation of medical expert systems (MES)
,

ill nil ricl"N ()r IIIc"icillO iN hoi?g N\ll:1,gCNlc" lilr

providing better health care.
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automation of intelligent behav,iour. AI provides a

simple structured approach for designing complex
docision-making programmos. In fact, At is simply
tho trans[or 0[ intolligonco to muchincs. Tho

biggest single use ofAI technique today is in expert

systems. An expert system is a rule-based AI

application program that provides expert quality
solutions to problems in a specific dointain. Its

knowledge is extracted from human experts in the

domain and encoded in a formal language; it

attempts to emulate their met,hodology and

performance. These systems are open to inspection,
modification, analysis and heufristics l-~ .Personnel

involved in. the development of an expert system

are: (i) the domain expert," (ii) the knowledge

engineer, and (iii) the end user.

uscd by Indian doctors in hpspitals is givcn in

Table I.

MEDICAL EXPERT SYSTEMS3.

Expert systems in the field of medicine are

generally called MES. These systems are based on

sym bolic models of disease entities and their

relationships with patient factors and clinical

manifestations. Diagnostic expert systems help the

doctors to deter~ine a range of alternative

diagnosis or a definitive diagnoses. Quick deci.sion-

m aking in differential diagnosis and selection of

proper treatment in a short time are the prominent

features of MES. The main al?plications of MES are

diagnosis, monitoring, debugging (diagnosis and

remedy), making computer~aiQed instructions or

tutoring (helpful for ~edlCal students) and control

(monitoring, diagnosis, debugging and prediction).

MEDICAL EXPER

A REVIEW

SiYSTEMS4.

Today, a reasonably good number of MES are

available for online application encompassing the

entire area of medical field. MYCIN4 was the first

expert system in medicine which was develop,ed in

the mid seventies. A list of a good number of

popular and widely used MES are available with

the authors. This has become possible through

literature survey and com pendex search (from

online CD-based literature search) for the period

1970-955-8. Suggested list of MES which can be

i .
Expcrt sy!;tcms I to 17 in Tablc I. arc for

,
diagnosis purRoses. This will, be very helpful for

the physicians ,in decision-ma~ing. Al~ clinical and

qu'alitative information will definitely be taken into

account, since this information i~ maddatory to the

expert systems for decision-making. Expert
I

systems 18-23 are maiqly'useful for medical and

paramedical staff for assessing the latest status of

the patient through ongoing ~nformation in the

monitoring devices. It. can be used in .operation

theatres. intensive care units or in post-operative

units. Expert systems 24..29 can be used for the

management of certain patients. Management of
I

diseases on each patient has, to be done with utmost
,

care, since fbrecasting, prediction and extra-
I

polation of the present cbndition are not an accurate
I

and fully wor~able piactice in medicine. The same

disease with the same tn~ensity may manifest and

affect unpredict~bly- int different ways in different

patients, since attack 0( any ~ disease and its
I

behaviour are linked to sever,al factors which

inherently differ from indivldual to individual
,

based on their health conditio~, immunity factors,

genetic orders, etc. All these factors stress .the

requirement of individual attention on each paticnt

in his ailment. Certain dise~ses cannot be cured in
...,

a fhort duration. Close follow up and continuous

trqatment of the patient are required for the control

of the disease. Fo~ disease ma.n.ag~ment, a

physician requires to ~ave a form~d~ble amou~t of

knowledge and considerable arhount of time.

Caring for such p~tients calls frr a m ulti-

disciplinary tapproach encompassing different
\

fields of mledicine. For most doctors. this
I

knowledge comes with time and experience.

Hende, expet"t systems for the mJnagement and
.I

control of diseases ate highly useful in taking

proper decisiovs on treJtment. They help to store
,

and retrieve patient historr and information like
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MES for diagnosis, monitoring and m.anagementTable

SI.No

2

3

4

5

6

8

9

10

II

Expert System

AGECATr

ANEMIA I

;AI/RHEUM

\CARDIAC
tASNET

CORONARIA

GLADYS

LIPPDIAG

LITO-l

NEuROLOGISi-ll

ONE :

OVERSEER

PATHEX

PEC

PIP

PSYCHE
I

VERTIGO
,

ATtENDING
,

ONCOCIN
.

VM:

BAl9Y

GUARDIAN i

ARRES

DIABETA

MEDICO

MONITOR

VENTEX1

UVEITI,S

TBMEX
---1-

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

-~~~ion
To diafnose psychiatric disorders in elderly

I To diagnose the diseases treated by haematologist

For diagnosing rheumatological diseases
,

II;or clinical diagnosis or cardiovascular discases
i

To diagnose Fjlaucoma and prescribe treatment

I For diagnosis and therapy off ischemic diseases

~ Diagnostic system for dyspepsia

To diagnose leprosy

To diagnose jaundice

To diagnose neurological diseases

To diagnose vertigo

To diagnose 'psychiatry disorders

To diagnose diver diseases I

.In the diagnosis and treatment of common and potentially blinding eye disorderi

For diagnosis of kidney abnormalities

For diagnosis or mental diseases

To diagnose otoneurological problems

For the anaesthetic management of a patient

To implement oncology protocols

For ventilatory management

For ICU for new born to monitor patients

For intensive care monitoring

For monitoring the post-anesthetic care unit
I.

For the management of diabete.s

For advice regarding the management of chorioretinal diseases
I

I For cystic fibrosis patient management

For decision-making in the management of ventilator therapy

For diagnosis and management in ophthalmology

For the management of tuberculosis
,

effectively. The physician can be offere,d enhanced

capability to identify and categorise the need for

medical or surgical treatment. The physician is

always well aware of the status of his patient.

RECENT TRENDS5.

The primary mechanism of MES built in thc

II)K().~ wu~ prodllclion rlllc sy~lcm, which uses 11

collection of facts about a specific area of

knowlcdgc and makcs dcductions using tcchniques

severity of the disease, the course of treatment,

efficacy of different drugs on the patient, period for

which it has affected the patient, various other

ailments apart from the management-intended

ailment, etc. It is highly helpful for all the
I

specialists \n medicine. By just entering the patient

identificatibn number, he can ficcess the patient
I

dlllll rilc II lId cxllcfly IISSGSS lllc la\csl colIJiliol\ or

the patient. In fact, the patient cart now be offered
I

enhanced capability to survi1ve or survive
I
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of logical inference. .This traditional type of

production expert system is not suitable for large

amorphous collections of rules, because the

performance of the system will be degradbd as the

system size scales up. It is not easy to expand,

debug and reuse as the size of the production

rule-set gets larger and larger. Of late, recently new

trends have been emerging to lovercome the above,
difficulties. Now-a-days, artificial neural

networks9, object-oriented frameworks 10, \ fuzzy
1 .11 . I . h 12 hOglC , genetic a gorlt ms , ypertext/
h d . h .13 b b . l .. h d 14

yperme la tec nlques , pro a I IStlC met o s ,

etc. are largely used for the development of faster,

efficient anQ reliable MES.
I

DEVELOPMENT OF MES IN THE
I

INDIAN, CON1TEXT

7.
6. APPLICATlON OF MES IN THE INDIAN

CONTEXT

The health care system in most parts of the

rural areas is not up to the mark in India. But we

havc secn that a large numbcr of MES covcring

almost the entire gamut of human physiology

system are available at least in prototype forms. To

make them active in hospitals, the ess.ential

requirement is a computer platform.

The computers have already established their

impact in all walks of life. The rising tendency of

the growth rate of the Indian economy has been

possible only because of the efficient utility of

computers in 'all sectors. Po~icies like reduction in

c~stoms duty on import of computer and related

items, liberalised entry of multinational companies,

etc. have helped ,n promoting the use of computers

in all a~tivities. Most of the city-based hospitals,

health care centFes and medical-related research

institutions of the country are now-a-days using
computers in the following areas on a large scale:

ofand.Organisation

establishments

management

Patient management

.Clinical evaluation and analysis

Even though ther9 ate positive development in

respect of heal,th care activities in the country,

exploitation of full potential of~advanccd mcdical
,

technology has not yet attempte~. Still, we are not

in a position to control st\dden outbreaks of

epidemics like chickenpox\ 'malaria, plague,

Japanese encephalitis, etc. Very recently, in Kerala,
,

due to outbreak of Japapese encephalitis, about 30

people lost their lives in vlarious parts of the state, .
with~n a span of two wecks. It took 15 days to

exactly identify ,the disease. There are several

p~eventive techniques for controlling most .of the

abov'e mentioned diseases and they' can be
,

effectively controlled, at the initial stage itself if

they' are identified 'exactly,' Iiere comes the

necessity of developrpent of MES. The MES for

clinical investigations for thc above diseases can be\ ..
developed an,d made available to all parts of the

.,cpuntry through computers. On the arrival of the

first I case i~elf, investigations ca'Jt be initiated

through MES and thenf preventive ~easures can be
I

started on war footing; t~ereby many precious lives

of our! citizerls can be saved. Development of
, ,

appropiate MES can be entrusted to any premier
I

medical research institution of t~e country.

Undoubtedly, development of effibient MES

suitable under Indian con~itions would'ultimately

help th.e country to solve \he health care problems

.Information storage and retrieval

.Diagnoslic purposes
I

.Therapeu\ic purposes, etc.
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Growth pf computer iQdustry -n India has

m'ade the COStl of computer affor~able. In the

m anufacturing sector, .the chal;lces bf indigenous

development of computer systems are quite bright.

Hence, tJtrough dedicated efforts, installation of

computers in hospitals' in all parts of the country

can be taken up step by step. The computer

networks ca~ be utilised for making available the

MES to user institutions through an organised

agency. Organisations like the Indian Medical,
Council, Indian Council bf Medical Research and

some other governmeIlt age~cies working in the
, area of health care can ,be ~ntrusted this ~ask.
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to an extent as 'a stqp towards finding reasonable

solutio? for a socio-~conomic problems.
6

I
Chandrasekaran, B. & Sl1lith Jack, W. Tenth
annual workshop on artf~cial intelligence in

medicine: An overview. ThE1 Al Magazine, 1985,
84-90.

8. CO~CLUSION

The MES are already supporting many

problem-solvingl programmes, such as

decision-making, desi~ning, planning, ~onitoring,

diagnosingr treating and, training activities. But to
make them more effective, ,this emerging

technology\must percolate to the level of ptactising
doctors. As a first step towards implementati6n, it

is essential to introduce compute(-aided diagnosis

techniquer and medical i~formatits in the curricula
of every medical/paramedical institution so as to

familiarise ~edical studcnts/nursing. students with

the use of neW technolo~y in making diagnoses.

7 Richard K. Miller & Terri C. Walker. Artificial

intelligence applications in sensors and
instrumentation. SEAl Technical Publications,

1988, p.lll.

8 Compendex, Online Literature search through
NCSI, Indian Institute of Science, Bangalore.
1996.

9. Economou, G.P.K.; Hallas, J.A.; Mariattos, E.P
& Goutis, C.E. Artificial neural networks in

medical decision-making systems: An application
to pulmonary diseases diagnostic through very

high speed digjtallogic synthesis. Proceedings of
European Design and Test Conference, IEEE,
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