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Abstract: This review paperpresents a comprehensive study o fmedical expert systemsfor diagnosis ofdiseases
ofinternal organs. Itprovides a briefoverview ofmedical diagnostic expert systems andpresents an analysis of
already existing studies. Automated systems today play a very important role in the development o f medicine,
and provide assistance to medical personnel in the event of controversial and problematic situations in the
treatment ofpatients. Moreover, medical diagnostic systems can solve not only the problems o fdiagnosis, but
also help inpredicting the course ofdiseases. Modern automated diagnostic systems are computer programs
that can analyze on the basis o fsymptoms and clinical data and can help professionals inproblem situations.
To date, there are veryfew computer programs are based on clinical examination datafor the diagnosis of
diseases ofinternal organs. Thus, it seems relevant to develop an automated system for diagnosing diseases
ofinternal organs. The purpose ofthe study as a whole is the development o fa computer advisory diagnostic
automated systemfor the diagnosis ofdiseases ofinternal organs. Finally, this article provides an overview
and analysis o fexisting medical systemsfor diagnosis and methodsfor diagnosing diseases o finternal organs
basically in Kazakhstan.

Keywords: information technologies in medicine, automated diagnostic system, diagnosis of diseases of
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ILUKI OPTAHOAP AYPYNAPBLIH ANATHOCTUKANAY SAICTEMENEPI X)KOHE
ABTOMATTAHAbIPbINTAH XXYWENEPIHE LLONY

AupgaTna: bYrinri KYH aBTomaTTaHgbipbiaraH >KYilenep MepuumMHa AamybliHa BTEe Maubl3fbl PBI
aTwapafbl >K3He NauuMeHTTepre em >Kacay OapbiCbiHAArbl gaynbl >X3He npobnemasbily, >Karfainapga
MeAuLnHa pblisMeTKepnepiHe KBMeK KepceTegi. MeAlwMHanbly AnarHocTUKanbLy, >Kyile AMarHOCTUKaHbIL
npobnemanapblH raHa Luewin LWoivald, COHbIMEH LaTap aypynapably, anfiblH anyra KBMeKTecegi. 3amaHayu
aBTOMaT TaHAbIpblIraH AMarHoCTUKaNbIL, XKyiienep - CMMNTOMAAP MeH KIMHUKaNbIL, AepeKTep HerisiHge
Tanjaii anaTbliH >K3He Mpobnemanbly >Kargainapfa MamaHgapra >X3pAeMaeceTiH KOMMbHTepAik
6argapnamanap. BYriHri KyHi iwki aypynapfblly AuarHocTukacbl YLWiH KIMHWKaNbIW, 3epTTeynepre
HerisgenreH KOMMbOTEPNiK 6argapnamanap >KouThbil, uackl. Ocbinaiilla, ilWKi opraHgapabil, aypynapbiH
AnarHocTvKanayfbll, aBToMaTTaHgblpbinraH XXYiieciH >kacay Maupbi3abl. 3epTTeyaiy MaucaThbl iWKi
opraHfapgbll, aypynapblH AuMarHocTukKanayra apHanraH KOMNbIOTEP/iK KeuecTiK AuMarHoCTUKanbiL,
aBToMaT TaHAbipbinraH XYiieHi Lypy 6onbin Tabbinagbl. Byn mauanaga iwki aypynapipbil, AnarHocTUKaCh!
YWiH WwonaaHbicTarbl MeauUMHanbILL, XKyiienepre wony >x3aHe Tangay XYprisingi.

TYMHdi cB3ep: MeauumHagarsl awnapaTThil, TeXHoNorusnap, aBToMaT TaHAbIpbIAraH AuarHocTukanay
XYiieci, iWwKi opraHaapabiy, aypynapbiH gnarHocTukanay
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MHTENNEKTYAJIbHbIE CUCTEMbI

OB30P ABTOMATUN3NPOBAHHbBLIX CUCTEM N METO40B ANATHOCTUKW
3ABO/IEBAHUI BHYTPEHHWX OPIFAHOB

AHHOTAUMA: ABTOMATW3MPOBAHHbIE CACTEMbl Ha CErOAHALIHUA [eHb UrpaloT OYeHb BadKHYK ponb B
pasBUT M MEAULMHBI, U 06ecneynBadT NOMOLLb MeAVULIMHCKOMY NepPCOHany B Cly4ae BO3HNKHOBEHWSI CMOPHbIX
N NPOGAEMHbIX CUTYyauuidi B BOMpOCax Ne4YeHust nauneHToB. MeAWUMHCKME CUCTEMbl AMAarHOCTMPOBaHUS
CNOCOGHbI pelaTb He TOMbKO 3afayu MNOCTAaHOBKW AuarHosa, HO M NomMoraTb B MPOrHO3MPOBAaHWUM
TeueHns 6onesHeil. COBpPEMEHHble aBTOMATW3MPOBaHHbIE CUCTEMbI ANArHOCTWKM NPeaCTaBnaloT CobOi
KOMMbIOTEPHbIE NMPOrpammMbl, KOTOPble MOTYT MPOBOAWTbH aHaauM3 Ha OCHOBE CUMMNTOMOB W KNMHUYECKNX
JaHHbIX, & Tak>Ke CMocobHbl NOMOraTh cheunancTam B NPo6NeMHbIX CMTYyauuax. Ha cerogHsAWHNA aeHb
CYLLeCTBYET OYEHb MaN0 KOMMbIOTEPHbLIX MPOrpaMM, OCHOBAHHbIX HAa AaHHbIX KAMHWYECKOr0 OCcMOTpa A
ANarHoc TVKM 3a601eBaHUI BHY TPEHHUX OpraHoB. Takum 06pasoM, NpeacTaBnseTCs akTyanbHopaspaboTka
aBTOMAaTU3MPOBAHHON CUCTEMbI ANS AMArHOCTUWKN 3a60NeBaHUiA BHY TPEHHUX OpraHoB. Lienb nccnegosaqms
B LENOM - paspaboTKa KOMMbHOTEPHON KOHCYNbTATWBHOW AMArHOCTMYECKOA aBTOMATMU3MPOBAHHOI
CMCTEMbl AN AWArHOCTWKM 3ab0neBaHU BHY TPEHHUX OpraHoB. B pAaHHOM cTaTbe npuBedeH 0630p K
aHanu3 CyLecTBYHOLWMX MeLULMHCKUX CUCTEM AMArHOCTUPOBAaHUS W MeTOLOB ANArHOCTWKM 3a60neBaHmii

BHY TPEHHUX OpPraHoB.

KntoyeBble cnosa:

NH(HOPMALMOHHbIE  TEXHOMOrnN

B MeauunHe, aBTOMaTU3INPOBaHHadA CUCTEMA

AVarHocTUpoBaHuUs, AMarHoCcTKa 3a60/1eBaHNIA BHY TPEHHIX OPraHoB

Introduction

The use of information technology is
becoming a critical in the development of all
areas ofknowledge.Diagnosis plays an important
role, and diagnosis requires a great deal of skill,
knowledge and intuition from a doctor. Timely
accurate diagnosis greatly facilitates the choice
of treatment and increases the likelihood of
recovery of the patient. The accuracy of the
diagnosis and the speed of diagnosis, depend
on many various clinical data and, finally, the
qualifications of the doctor himself. Based on
this, it is quite natural to try to determine the
conditions under which a diagnosis can be made
as quickly and accurately as possible. Recently,
with using of modern methods of treatment and
diagnostics, the possibilities of diagnostics have
greatly expanded. Therefore, it is important to
find accurate methods for describing, researching,
evaluating and monitoring the process of
diagnosis.The purpose of this work is to review
and analyze automated systems and methods for
diagnosing diseases of internal organs, as well as
to identify their advantages and disadvantages.

Diagnosing diseases of internal organs is a
rather laborious process and requires processing
the information in a logical sequence. Modern
medical equipment allows you to see through
the body. Moreover, in the diagnosis of diseases

of internal organs there is no need to introduce
sensors inside - everything that happens in the
body will be shown on a computer monitor or in
pictures. Such studies are called non-invasive[2].
The main methods of diagnosing diseases of
internal organs that are used in the Republic of
Kazakhstan are:

o X-ray - a method of diagnostic X-ray
research, in which the image is displayed on a
luminous fluorescent screen.

» Ultrasound diagnostics of internal organs
- ultrasound examination technology is based
on the action of a special sensor emitting and
receiving ultrasonic waves and transmitting them
through the patient’s organs. However, they are
either absorbed or reflected from them like an
echo. The procedure is completely harmless,
because the waves are produced literally for
2-3 seconds, and then the sensor only receives
information. This method has established itself
as one of the most affordable and effective for
the diagnosis of many diseases.

» Computed diagnosis of internal organs
- Computed tomography is more often used in
the diagnosis of diseases of the chest, abdomen,
retroperitoneal space, and pelvic organs. The
newest CT scan makes it possible to examine
in detail the inflammations, abnormal changes,
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identify circulatory disorders, and
accurately diagnose diseases.

* MRI diagnostics of internal organs -
The newest, most accurate and popular type
of hardware diagnostics. The technology
does not provide for irradiation, therefore it is
absolutely safe. The principle of operation is
quite complicated. Inside it, a magnetic field is
produced, the waves of which act on the human
organs at the molecular level. The molecules
start moving, and the computer transmits these
movements to the monitor. In the course of a
single MRI procedure, it is possible to visualize
in detail all the organs of the gastrointestinal
tract, chest, brain and make a diagnosis at the
earliest preclinical stages. [1]

Let’sanalyze the existing automated systems
used to diagnose diseases. For the processing,
storage and reuse of medical data in diagnostic
and treatment technologies require the use of
artificial intelligence [4]. Artificial intelligence
is the field of informatics, the technology of
creating hardware and software tools that allow
the user to set and solve intellectual problems,
communicating with a computer in dialogue
mode [3].

Automated systems for diagnosing diseases
allows automate the decision-making process
when examining patients, making a diagnosis,
prescribing a treatment, raising the level of
qualification [3]. In practice, the use ofautomated
systems has shown that the quality of diagnosis
and treatment of the patient has improved
significantly. Medical automated systems allow
the doctor to check their own assumptions, and
also help make a decision in difficult diagnostic
cases. At the same time, such an information
system does not replace a doctor, but acts as a
“competent partner” - an expert consultant in a
particular subject area. The use of such systems
has a number of indisputable advantages, such
as objectivity of conclusions, since there are no
emotional human factors (fatigue, unwillingness

tumors,
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to work, problems in the family, incompetence).
They also accumulate experience and knowledge
of highly qualified specialists.Therefore, it is
necessary that automated systems have the ability
to flexibly formulate tasks, apply to all areas of
medicine, have large information capacity and
noise immunity, and do not need a long time to
process medical data.

Currently, medical diagnostic systems
are based on several methods of information
processing [3]:

* building a decision tree;

* statistical data processing;

 using the method of artificial intelligence.

Building a decision treemethod. When using
this approach, the program records the sequence
of questions asked by the doctor when solving a
diagnostic problem. Such a protocol is structured
as a tree (see fig. 1). Each vertex of such atree is
a specific question asked to the patient, and the
branches emanating from the vertex correspond
to alternative answers to the question and lead,
in turn, to new questions. The program proceeds
from question to question until a solution is found
or possible transitions are exhausted [3].

Statistical data processing method. This
approach is to apply the methods of mathematical
statistics. It is based on the processing of large
amounts of information collected on diseases
subject to machine diagnostics.

Dataprocessing, basedon the use o felements
of artificial intelligence. In such systems, an
attempt is made to simulate a person’s ability to
examine the subject area and make inferences
with the rejection of the least promising areas
of search (see fig. 2). For this purpose, sets of
rules are used that are set a priori and are, in
essence, the knowledge of experts in a particular
problem area. It is the quality of knowledge that
determines the *“competence” of a problem-
oriented expert system [3].
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Figure 1: Decision tree method

Figure 2: An illustration on neural network

Medical diagnostics is not an exact science.
If the patient specifies a specific set of symptoms
of a disease, then this relationship is not always
absolute.

Presently, a large number of automated
expert systems for the diagnosis of diseases in
medicine have been created. With the help of
them a wide range of tasks is solved, but only
in highly specialized subject areas. Diagnostic
systems are used for diagnosis. The most well-
known automated system is MYCIN, which
is designed to diagnose infectious diseases.
Currently, this system makes a diagnosis at the
level of a specialist doctor. It has an extensive
knowledge base, so it can be applied in other
areas of medicine [5]. The MYCIN expert
system, developed at Stanford in the mid-1970s.
The program is one of the first systems that
addressed the problem of making decisions based
on unreliable or insufficient information. All the

reasoning of the MYCIN expert system was
based on the principles of control logic. MYCIN
was written in LISP list processing language.
MY CIN was designed to diagnose bacteria that
cause severe infections, such as bacteremia and
meningitis. MYCIN was also used to diagnose
blood clotting diseases. After launch, the program
asked the user (doctor) a long series of simple
and textual questions. As a result, the system
provided a list of suspected bacteria, sorted by
probability, indicated a confidence interval for
the probabilities of diagnoses and their rationale,
and also recommended a course of treatment [5].

Consider a simple system of diagnosing
“Home Doctor” - the expert system recognizes
about 100 of the most well-known and
common diseases. The program with the aim of
establishing the diagnosis asks questions with
the answers “yes”, “probably, yes”, “l do not
know”, “not quite”, “no”. After asking dozens
of questions, the system tries to determine the
disease. In case she succeeds in doing this, the
program will provide a description ofthe disease,
its symptoms and treatment methods. The system
is intended only for the initial determination of
the nature of the disease. The program relies on
a rather limited number of symptoms, which
affects the quality of forecasting [6].

The automated system “Cardiologist” is used
to diagnose cardiovascular diseases, determines
the patient’s diagnosis by the symptoms entered,
prescribes a course of treatment and prevention.
For the development of the expert system
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“Cardiologist”, the Pascal language and the
Delphi 7 development environment were chosen
[71

MatheMEDic’s EasyDiagnosis system is
an online version of the medical expert system,
where any user can make a diagnosis with a
varying probability. This system is a free English-
language service, where it is possible to establish
the diagnosis of the disease or the causes of
illness with the help of a test. After accepting
the terms of service by the user, a window opens
with a test where you need to specify your gender
and age and then begin to answer questions.
After all the questions have been answered (their
number varies depending on the disease), a
diagram appears where the probability of having
a particular disease is given as a percentage [8].

The DXplain system is an example of
an intelligent system for supporting clinical
decisions; it contains in its knowledge base
symptoms, laboratory data and procedures linking
them with a list of diagnoses. It provides support
and justification for differential diagnoses and
subsequent research. Its database contains 4500
clinical manifestations that are associated by
associative links with more than 2000 different
nosology [4].

The Germwatcher system was developed to
help the hospital epidemiologist. System contains
alarge amount of data on various microbiological
cultures. Includes a rule-based knowledge
base that is used to generate hypotheses about
possible infections GERMWATCHER has been
deployed at Barnes Hospital, and infection
control environment, the expert system design,
and redeployment then compare our system to
other efforts in computer-based infection control
81

The Aibolit software package is intended
for the diagnosis, classification and correction
of the treatment of acute circulatory disorders
in children. It was actively used in surgical
interventions and the choice of postoperative
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treatment in the intensive care unit. The system
includes a mathematical model of blood
circulation that “reacts” to the currentinformation
coming from the sensors. It allows not only to
diagnose and evaluate the patient’s condition,
but also to help in the selection and subsequent
correction of therapeutic measures [10].

The HELP system is a complete information
system based on artificial intelligence
technologies [4]. It supports not only standard
hospital information system functions, but
decision support functions. These functions are
incorporated into the routine applications of the
hospital system. They supportthe clinical process
with alarms and reminders, interpreting data,
developing proposals for managing the treatment
process and clinical protocols. These functions
can be activated from normal applications or
activated independently after entering clinical
data into a computerized medical history. We
also note the SETH system, the scope ofwhich is
the analysis of the toxicity of drugs. The system
is based on the modeling of expert reasoning,
for each toxicological class taking into account
the clinical symptoms and doses used. The
system monitors the treatment process, aimed at
controlling the interaction of mutual exclusion
of drugs. So, today, artificial intelligence
technologies are used in various fields of clinical
medicine. Briefly describe these areas.It is about
real-time patient monitoring through bedside
monitors. Expert systems are embedded in such
monitors and assess the patient’s condition and
their changes. They can also remind you of the
need or order for taking medication and send
reminders, for example, by e-mail [4].

Table 1displays the comparison analysis on
existing medical automated systems; each column
corresponds to system’s characteristics and rows
represent the various systems’names, with which
a specific result is described. References to every
work are presented in a table.
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Table 1: Comparison of Existing Studies on Medical Expert System

System name

MYCIN

Home Doctor

Cardiologist

EasyDiagnosis

Diseases
diagnosed
infectious
diseases

100 well-known
common diseases

cardiovascular
diseases

Various diseases

Dxplain Diseases of
internal organs
Germwatcher Diseases of
internal organs
Aibolit Various diseases
Help Diseases of
internal organs
Conclusion

Thisarticleisdevotedtothe review and analysis
of existing automated systems for the diagnosis of
diseases. In medicine, itis importantto find accurate
methods for describing, researching, evaluating
and monitoring the process of diagnosis. If we
are dealing with a large number of interdependent

Inputs used in the
system
decisions based on

unreliable or insufficient
information, and real

patients data are

collected by doctor

Asks questions step by

step

Disease symptoms, real

patients data

Online test,
questionnaire

Disease Symptoms, Lab

test results

Disease Symptoms

Disease symptoms, real

patients data

Disease Symptoms

Additional Refe-

rences

Drawbacks

This system is developed by
using rule-based inference
method ofevidential reasoning manually. So, the
different types of uncertainties. system all itself
Practical case studies shows that doesn’t learn.

the system results are effective.
System use decision tree
method and the program relies
on arather limited number of
symptoms, which affects the
quality of forecasting

The system need [5]
to be updated

This system is [6]
developed for a

specific domain,

which is not

required.

This medical automated system
will be practical for doctors for
providing decision of disease.
Patient’s information

can be used to valuation of the
automated medical system

The system saves [71
only temporary
information, no
memory for long-

term patient’s
information.

After all the questions have been No evidence that [8]
answered, a diagram appears questionnaire is

where the probability of having  accurate

a particular disease is given as a

probability.

It contains in its knowledge base Too expensive [4]
symptoms, laboratory data and
procedures linking them with
a list of diagnoses. It provides
support and justification for
differential diagnoses

This rule based medical
system detects diseases under
uncertainty using evidential
reasoning approach. Results
show that proposed system is
reliable and accurate.

System is not [9]
reliable to install
everywhere

The system includes a
mathematical model of blood among hospitals,
circulation that “reacts” to the not able to learn

current information coming from from the mistakes

the sensors. It allows not only

to diagnose and evaluate the

patient’s condition

The system is based on the No [4]
modeling of expert reasoning, experimental

for each toxicological class results of current

taking into account the clinical system,

symptoms and doses used. The

system monitors the treatment

process.

Can be used only [10]

factors that reveal significant natural variability,
then for a fairly effective description of a complex
pattern of their influence, there is only one way
- using the appropriate statistical method. If the
number of factors or the number of data categories
is very large, then it is desirable or even necessary,
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to use a computer so that the desired results can be
obtained in arelatively shorttime. This approach in
no way detracts from the diagnostic abilities of the
doctor. On the contrary, it opens up even more room
for the manifestation of these qualities, freeing the
physician from the need to deal with such problems
that can be formulated in numerical and logical
form and, therefore, solved by mathematical
methods and using computer technology. However,
it is assumed that each disease has its own non-
overlapping sets of symptoms, while in practice
it often happens that the same symptoms occur in
different diseases. Currently available evidence

suggests that computers can undoubtedly play an
important role in the diagnosis; assess the accuracy
of diagnoses that doctors put in order to increase the
overall level of diagnosis; the creation of textbooks
for students, as well as for the collection, synthesis
and processing of clinical data for the qualified use
oftheir doctors in the diagnosis.

In general, we can conclude that the
introduction of IT in the field of medicine and
more precisely, the diagnosis ofdiseases will help
improve diagnosis, which in turn will improve the
quality of service, significantly speed up the work
of medical personnel and reduce subjectivity.
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