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ABSTRACT

In this agticle, 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 anelaborate review of medical
expert 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 development of medical expert systems for exclusive use of defence personnel is discussed.

1. INTRODUCTION

Today, we are badli‘l in need of a health care
system for perceiving the symptoms and syndromes
of various diseases becaus¢ of the unstinted faith of
the medical world in the'motto ‘preveption is better
than cure’. Later, the slogan ‘health for all in 2000
AD’ was adopted. But successful realisation of this
goal i1s hardly possible without emphasis on
implementation of' modern technology and
advanced investigations in the field of health.
Computer technology has had its impact on the
practice of medicine in dramatic ways. The idea of
computer programs that can directly assist the
physician in decision-making is both intriguing and
disconcerting. On analysing recent developments
in medical com]})uter science, it becomes clear that
the trcndll is to develop new methods for
computer-aided decision-makin‘g‘in medicine and
to evaluate critic‘;ally these methods in clinical
practice. In phase lwith the above,.'developnient ‘and
implementation of medical expert systems (MES)
in all ficlds of mecdicine is hcill\g suggested for
providing better health care.

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 jdentifying the disease whenever they are ill.
Maintaining a record of each person is also very
important 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 control 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 néurologic fitness, soundness of mind and
eyesight, which are essential health requirements
for defence personnel.

2. EXPERT SYSTEMS
Aralicial intelligence (Al) may be delined as
the branch of computer science concerned with the
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automation of intclligent behaviour. Al provides a
simple structured approach for designing complex
dccision-making programmes. In fact, Al is simply
the transfer of intclligence to machines. The
biggest single use of Al technique today is in expert
systems. An expert system is a rule-based Al
application program that provides expert quality
solutions to problems in a specific doin'ain. 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 heuristics' . Personnel
involved in-the development of an expert system
are: (i) the domain expert, (ii) the knowledge
engineer, and (ii1) the end user.

3. MEDICAL EXPERT SYSTEMS

Expert systems in the field of medicine are
generally called MES. These systems are based on
symbolic models of disease entitics and their
relationships with patient factors and clinical
manifestations. Diagnostic expert systems help the
doctors to determine a range of alternative
diagnosis or a definitive diagnoses. Quick decision-
making in differential diagnosis and selection of
proper treatment in a short time are the prominent
features of MES. The main applications of MES are
diagnosis, monitoring, debugging (diagnosis and
remedy), making computer-aiaed instructions or
tutoring (helpful for medical students) and control
(monitoring, diagnosis, debugging and prediction).

4 iy “wli SYSTEMS

Today, a reasonably good number of MES are
available for online application encompassing the
entire area of medical field. MYCIN? was the first
expert system in medicine which was developed 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 compendex scarch (from
online CD-based literature search) for the period
1970-95°%. Suggested list of MES which can be
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uscd by Indian doctors in hospitals is given in
Table 1. !

Expert sy;tcms 1 to 17 'in Table 1, arc for
diagnosis purg'oses. This will be very helpful for
the physidians'in decision-mal{ing. Allclinical and
qualitative information will definitely be taken into
account, since this information igs maJdatory to the
expert systems for decision-making. Expert
systems 18-23 are mainly 'useful for'medical and
paramedical staff for assessing the latest status of
the patient through ongoin’g jnfofmation in the
monitoring devices. It can be used in-operation
thea'tres, intensive care units or in post-operative
units. Expert systems 24429 can be used for the
management of certain patients. Management of
diseases on each patient has to be done with utmost
care, sinc‘e fbrecastin'g, prediction and extra-
polation of the presen‘t cbndition are not an accurate
and fully workable ptactice in medicine. The same
disease with the same jniensity may manifest and
affect unpredictably ini different ways in different
patients, since attack of any' disease and its
behaviour are linked to sever:al factors which
inherently differ from individual to individual
based on their health conditioy, ‘immunity factors,
genetic orders, etc. All these factors stress .the
requircment of individudl attention on each paticnt
in his ailment. Certain diseases cannot be cured in
a §ho}t duration. Close follow up and continuous
trqatment of the patient are required for the control
of the disease. For disease management, a
physician requires to Have a formidable amount of
knowledge and considerable alount of time.
Caring for such patients calls for a multi-
disciplinary :approach encompassing different
fields of medicine. For most doctors, this
khowledge comes with time' and experience.
Henc"e, expert systems for the mt}'ﬁagement and
c;mtrol of diseases ate highly uséful in taking
proper decisiops on tre tment. They help to store
and ret‘rieve patient history and information like
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Table MES for diagnosis, monitoring and management

To diagnose the discases treated by haematologist

s 3

'i'o diagnose Psychiatry disorders I

|

" In the dia-gnosis and treatment of common and potentially blinding eye disorder:

To diagnose otoneurological problems !

For advice regarding the management of chorioretinal diseases
i

For decision-making in the management of ventilator therapy

S1.No Expert Sy.stem Application
AGECAT | To diagnosc psychiatric disorders in elderly
2 ANEMIA t
3 AI/RHEUM For diagnosing rheumatological discases
4 'CARDIAC {For clinical dilugnosis of cardiovascular discases
5 t:ASNET To diagnose g.laucoma and prescribe treatment
6 CORONARIA , For diagnosis and therapy of‘ischcmic discases
GLADYS : Diagnostic system for dyspepsia
8 LIPPDIAG ! To diagnose leprosy
LITO-1 To diagnose jaundice
10 NiEUROLOGIS'l‘;-ll To diagnose neurological discases
11 ONE ; To diagnose vertigo
12 OVERSEER
13 PATHEX To diagnose diver diseases
14 PEC !
15 PIP; | For diagnosis of kidney abnormalities
16 PSY‘CIIE ¢ For diagnosis of mental discases
17 VERTIGO
18 ATIEi\IDlNG For the anaesthetic management of a patient
19 ONCOCIN To implement oncology protocols
20 VM:' For ventilatory management
21 BAliiY For ICU for new born to monitor patients
22 GUARDIAN | For intensive care monitoring
23 ARRES | For monitoring the post-anesthetic care unit
24 DIABETA ! For the management of diabetes ’
25 MEDICO ‘
26 MONITOR | For cystic fibrosis patient management
27 VENTEX '
28 UVEITIS For diagnosis and management in ophthalmology
29 TBMEX For the management of tuberculosis

severity of the disease, the course of treatment,
efficacy of different drugs on the paiient, 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
specialists {n medicine. By just entering the patient
identificatiln number, he can access the patient
data file apd cxactly assgss the latest condili(:n of

the patient. In fact, the patient car‘t now be offered

ir: . .
enhanced capability to survive or survive
\

l

effectively. The physician can be offered 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.

5. RECENT TRENDS

The primary mecchanism of MES built in the
1980°s was production rule system, which uses a
collection of facts about a specific area of
knowlcdge and makes deductions using tcchniques
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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 dcgradéd 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;overcome the above
difficulties. Now-a-days, artificial neural
networksg, object-oriented frameworksw, ’fuzzy
logic”, genetic algorithmslz, hypertext/
hypermedia techniques”, probabilistic methods”,
etc. are largely used for the development of faster,
efficient and reliable MES.

6. APPLICATION 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
have seen that a large number of MES covering
almost the entire gamut of human physiology
system are available at least in prototype forms. To
make. them active in hospitals, the essential
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. Policies like reduction in
customs duty on import of computer and related
items, liberalised entry of multinational companies,
etc. have helped | in promoting the use of computers
in all activities. Most of the city-based hospltals
health care centres and medical-related research
institutions of the country are now-a-days using
computers in the following areas on a large scale:

e Organisation and management of

establishments

Patient management
o Clinical evaluation and analysis
e Information storage and retrieval
. -Diagnosfic purposes

e Therapeutic purposes, etc.
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Growth of computer industry in India has
m'ade the costr of computer affordable. In the
manufacturing sector, the chances bf indigenous
development of computer systems are quite bright.
Hence, through dedicated efforts, installation of
computers in hospitals! in all parts of the country
can be taken up step by step. The computer
networks can be utilised for making available the
MES to user institutions through an organised
‘Organisations like the Indian Medical
Council, Indian Council bf Medical Research and
some other gove'mmeqt agencies working in the

‘area of health care can be entrusted this task.

! .
7. DEVELOPMEIN'I‘ OF MES IN THE
INDIAN, CONTEXT

Even though there‘ are positive development in
respect of health caré activities in the country,
exploitation of full potential of'advanced mecdical
technology has not yet attempteéi. Still, we are not
in a position to control sidden outbreaks of
epidemics like chickenpoxy 'malaria, plague,
Japanese encephalitis, etc. Very r'eccntly, in Kerala,
due to outbreak of Japapese encephalitis, about 30
people lost their lives in various parts of the state
within a span of two weeks. It took 15 days to
edactly identify the disease. There are several
preventive techniques for controlling most of the
above mentioned dlseases and theyl can be
effectively controlledat the initinl stage itself if
they are identified 'exactly.. ere comes the
necessity of development of MES. The MES for
clinical investigations for the above diseases can be
developed and made available to all parts of the
cpuntry thro‘ugh computers. On'the arrival of the
first! case lt]self investigations can be initiated
through MES and then, preventive measures can be
started on war footing; t‘lereby many precious lives
of oun citizeds can be saved Development of
appropiate MES can be eritrusted to any premier
medical research institution of ttLe country.
Undoubtedly, development of efficient MES
suitable under Indian conglitions would'ultimately
help the country to solve the health care problems
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to an extent as a stp towards finding reasonable
solution for a socio-¢gconomic problems.

8. CONCLUSION

The MES are already supporting many
problem-solvingf programmes, such as
decision-making, desig‘ning, plahning, tﬁonitoring,
diagnosing' 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 implementati&n, it
1s essential to introduce compute'(-aided diagnosis
technique,s and medical ir}formatiés in the curricula
of every medical/paramedical institution so as to
familiarise medical students/nursing’ students with
the use of nr&lv technology in making diagnoses.
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