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ABSTRACT:-

In this paper an allempt has been made 0 design a package
for experl system in internal diseascs , Wwe named our system
(CSIRG) . The package is composed of respiratory system and

-+ sastrointestinal system, which represent the internal diseases in the

hurman’s body .

ESIRG has 7 functions for each system . In pastrointestinal
system ESIRG has about (44) diseases and (23) discases for
respiratory system . Also ESIRG can diagnose these diseaser -
and determine treatment according to the signs and symptoms .

In adition to that doctorfuser can see what is the causes of that
diseases and another functions we will explain them in this paper.
Our expert system has been imlemented using turbo prolog
programming language |

1- INTRODUCTION :- - ) T R S :
Expert system is one of the most important field of A.L
because it represent many utilization in various domains like
(medicine,mathematics,...etc.) . To facilitate the implementation
of the application , expert system which cnable user o enter his
application and operate it ,

[n the medical arca we have very large branches such as |
nervous sestemn  ,  respiratory system , blood system
sastrointestinal system _..etc. , this rescarch focus on the
respiratory system and aastrointestinal system because these
systems contain a large no. of diseases. We use TURBO
PROLOG language in programming this system in MS-DOS by
using IBM-PC
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{ . MEDICAL ARTIFICIAL INTELLEGENCE :-
= The medical artitficia intellegence focus on diagnosis vl the

lckage diseases o determine the treatment of these diseases . In-early of
slem 1960 the researcher bezan to make the artificial intellegence
fm and ~programs. During vears from 1960 we can find 4 mmportant
in the rozrams which spesities in this arca these programs are (2] -
: | - PIP (present i1lness program)
stinal 2- CASNLT .
s fer 3- INTERNIST . _
- 4- MYCIN . |
o Any medical program stand for medical research because the
fthat medical information needs to understand and discuss with a
per . doctor . Some programmers who programmed a medizal
relog programs worked with doctors so thy could be more
understanding for the nature of medicine . During working in
the medical area the researchers discoverd that the largest
. problem in this area is the representation of information which ' ;s
f‘f‘l-]- taken from the doctors . HBut after programming the four
!I’Fﬂ: : I previous programs this probilem has been solved . [3]
man
r his 3.THE MEDICAL PROBLEMS IN THE EXPERT SYSTEM:
In the medicine science there is no constant base or costant
is : principle about the diagnosis of discases , for example if person
e, : {named a) suffer from a disease and another person ( named b ]
the suffer from the same disease , it is not necessary that they have
€507 : the same signs and symptoms hecause of several reasons , these
GO [easons are -
b by 1- The natural differcnces of the body in ( A and B) .
2- The immunity difference of the body aganist the diseases in
(aand b) .
3-Psychological differencess in (A and B)
: These reasons were shout the paitent and now about the
i ~doctors, every doctor depend on this information and his
; experience in diagnosing diseases .
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Even in the treatment ¢very doctor gives the paitent a
treatment depending  on the diagnosis the disease and the case
of the paitent at that time. From thal we can understand the
medical problems in the expert systems . '

4- CHARACTERISTICS OF ESIRG :-

In the ESIRG we will cxplain two important points , these
points are ;-

4-1 KNOWLEDGE REPRESENTATION :-

=

In any expert system we have alarge no. of information |
for that we wmust represent these information on a way which
2ive us best results -

The information which have been used in (ESIRG) is
represented by diseases | treatment | causes) such as -
dis(name of diseases | part of disease JAhist of signs &
symptoms], [list of treatment] ,[list of causes]).

All argument was written as astring except list of signs &
symptoms which was written as alist of real no. so that we can
represent the grades of the causes | now we will.explain how o
would be done Any real no. consist of no. on the left side of

point and no. on the right side of point. The left side No.:

represents the case-and the right side No represents the grades
-of this case. now we will take representation of “tempreture”
WE  represented  the  “tempreture" by No.(l6) but the
"tempreture” can be normal tempreture (fever) or decrease In
tempreture.

We represented these cases such that -

MNormal tempeturs ---smmmmeemeemee 16.0

o~ Fever N A |
¢ lany o DECTEASE N IEMIPrEtr -—aee —~ 162

We can see the constant No. (16) which is refering to the
case “temprerure”  and the variahle No, (0,12} which are
refering o (normilhigh.decrease) of “lempreturs" now after
we explain the way that represent the important part of our
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nformation we will remeber the impartant characteristios of

this way .-

1- we represent list of signs and symptoms by real no. not by &
trving because it takes smaller size of memory .
In our system we have about [70] diseases , if we suppose
the “"decrease in temperature” happened in [30] disseases ,
instead of writing this senience aboul [30] times , we write
the no. [16.2] about [30] times. also for search operation it
takes less tine.

3. We representcd the cases grades by simplicity and
efficiency.

1.2 THE INTERFACE WITH USERS -

Agood representation of information is not enough 1
make good system but we must present good interface with
the users. Now we will remember the important charagierstics
of interface with user in ESIRG -

1- The Esirg covers large no of possipility for user's
requirment .

We used menus in ESIRG to make it easy .

“The egirs provides messages to the user , these MESSAZes

b b
[

Are - .
A- Messages indicates the type ol user's efror .
B- Messages indicates in which part of ESIRG the user 18
working .
- Messages appear o the user for selecting from menu or
from keyvboard or ( hit any key) to continue .
4. Using terms serves the the experts and non-exprers . but
this point nof executed m EVery case because the medical
terms are very difficult to convert to commai terms.

-
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§- FUNCTIONS OF ESIRG:-

(see figure 1 ) -

ESIRG  has(7)
and gestrointestinal

"Stomach”

2-The user suffer from one of

3-The

corrclation among
- these answers js missing,

For example

common  diseases such
COUGH} that does
reasone these diseas
diseases {see appendix 1,2}

.3-2 DIAGNOSIS OF DISEASES -
' This function is res
and give the desired

has several questions
 the probability answ
the desrible answer 3

of the following -

ql
_ it
functions for each SYSICm ( respiratory system
SYSlem ), now we will explain each function 5.3 It
F
5-1 CLASSIFICATION OF DISEASES ;- &
Each system in human's body consist of several parts, each
Part suffers from some diseases This function disply all 5.4 (
diseases in a part (we will select it ), s
» Ifthe user want to know the diseases in the
. he will select “stomach”. Moreover ESIRG has a i
a3 { CHOLERA | WHOOPING i
not happen in a specific part, for this y
e has been put under title " common * 1
; {
]
]
sponsible on the diagnosis of disegses
reatment to the yzer (patient) . ESIRG 554
to the user (patient) |, with each question
ers are found in menu apn d the user select e
nd according to that the result will be one d
I- The user suffer from specific disease 561
the probable diseases , if thege
AMSWErS are part from these diseases [
results of user's answers in useless | because the ¢
Now we will explain the two important questions " HOW 2 (

and " WHY? " p all
"WHY o with other ans
Importance of that

questions we have the selections
wers |, this selections display the
question in diseases. At the end of

20




ary System
h 1 Unction

1arts, each
disply all

S€5 1n the
R(7 has 3
QOPING
, for this
omimon

discases
. ESIRG
Jucstion
&r select
| be one

if these
1se the
10W 2
2ctions

ay the
and of

il et

questions , and afier the ESIRG give the result | it display how
it concludes this result. | see the questions in appendix 3],

5.3 INFORMATION ABOUT IMSEASES :-

When we enter the name of anv discase that present in the
ESIRG . the ESIRG will display the causes |, tpeatmcnt , part .
siens & symptoms of disease,

"

5-4 COMMON DISEASES IN ( PART, CAUSES, TREATMENT,

SIGNS & SYMUTOMS ) :-

If we want to know the common diseases in some of
information |, these information enter by the user |, these
information including :-

A= Part in humen's body (respiratary or gestrointestinal )
B- Treatment .

C- Causes .

D- Sigms & Symptoms .

It is very useful function in ESIRG .

5-5 APPEND { CAUSES . TREATMENT ) :-

-6 DEL ETION ( DISEASES , TREATMENT

in the ESIRG the user can append a new treatment 10 8Ny
existing disease and can append a new causes for any existing
discase , whenever he need that .

CAUSES ) :-

We can remove any disease from ESIRG by using this
function . Moreover we can remove any causes from any
discase. |

The important point in this function whenever any
treatment became not active to avoid the discase or at least o
decrease the danger of that discase . in this case we can delete
this treatment from ESIRG,

11
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5.7 INSERTION NEW DISEASES ;-

Il 2 new disease discovered we can add it to ESIRG with
o3 all the information {part , causes , treatment , signs , &
1 svIMpLoms),

ﬁ_{gj CLUSION :-

G- We introduced the (ESTRG) which is related with two systems

~in human's body (repiratory systems & gastrointestinal system ).

«The doctor fuser can make use of (7) functions provided by ESIRG
for each of { respiratory svstem & gastrointestinal system ).

ESIRG  the  ability to display about (44) diseases inm
eastrointestinal  svstem  and about (23) diseases in respiratory
system . Also ESIRG can diagnose these diseases and determine
the treatment according to the signs and symptoms | In addition to

© that the doctor / user can see what if the causes of that diseases .
Any specialist doetor can update on ESIRG dala base by insert ,
delete and append any information . In ESIRG the doctor can see
the common diseases in cause , treatment , part | signs &
symploms, In the appendix 4 of this of this paper we can see some
of the output model from ESIRG, & -' :
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" Appendix no. 1

1= Hespiraton: System’s
1. Mose 2. Pharynx 3. Larynx 4. Trachea 5. Bronchias G. lunus
2- Grastroentritics System Parts
1. Oesophaguse 2. Stomach 3. Duomenum 4. Prcreas 3. Liver
&. Colon 7. Small Intestine

Appendix No.2

1- Respiratory System Diseases :-
- Common cold 2- [nfluenza 3-Whooping cough 4- Asthima
3-  [Diphthena 6-  Allergic  rhinitis 7-° Pneumana
8- Acutebronchiolitis  9- Bronchiolitis  10- Emphysema
1 1- Bronehiettesis 12- [,,.:1ryﬂ§"ltj.5 13- Pharingitis 14-T.B.
13- Bronchosenic Carciroma  16- Pulmonary Infraction
17- Pulmonary
hvdratid (wrachea) 19- Pneumothroax 20- Croup of Trachea
21-  Croup of Bronchias 22-  pulmonary Carcinoma
23- Carcinoma of Trachea,

2. Gastroentritis System's Diseases :-

|-Oesophagitis Uleer 2- Carcinoma of Oesophaguse 3- Acute
Gastrtis 4- Gastric Uleer  5- Gastric Carcinoma  6- Infection
Hepatites 7-Cirrhosis af Liver 8- Liver Pyogenic Abscess G- liver
Amoebic Abscess 10-Hydatid in the Liver 11- Acute Pancreatites
12. Chronic Pancreatites 13- Pancreaticcyst 14- Carcinoma of the
Pancreas 15-Acute Cholecystitis  16- Chronic Cholecystitis
17- Duadenal Ulceration 18- Malabsarption 19- Crohns Disease
20~ Diverticulitis  21- Intscinal Amoebiasis 22- Tuberculosis of
the Intestine  23- Acute Appendieitis 24- Acute Intestinal

hydratid cyst ( Bronchias ) 18- pulmonary:
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nstraction  25- Bacellary Dvsemtary 26 Irntable Bowel
gmﬂl"ﬂ“ﬁ 27. Ulecerative Colitis  28- Carcinoma of the Colon
So. Acute  Peritonitis 30- Haemorrhoids  31- Tvphiod
;: pmcei[-:-sia 13- Measles 34- Mumps 35- Cholers
2. German Measles  37- Rickets  38- Diabetes Insipidus
‘if? [Mabetes Mellicts 40- Food Poisening 41- Asprin Poisoning
42- Barhipurate Puisoning 13- Hypothyroidism
J4- Hyperthyroidism

\PPENDIX 3
Commion questions between both RESPIRATORY SYSTEM 'S

SISEASES & GASTROENTRITIS SVSTEM'S DISEASES -

|- Dterming the age group of the patient

1-10 years 11-20 vears 2090 vears
7. Determine the sex of the patient

Male Female
1. Martial stalas 7 '

Single Married
4- Does the patient smoke 7 { No L Yes |
5- Does the patient have alcohlic 7 ( Not Yes)
6- Does the patient have gencral weakness 7

Mo gencral weakness General weakness
7. Does the patient have headache 7
Sever headache Licht headache
4. The appetils . '
Normal appelits Loss of appetits
4~ Weight of the body 7
Marmal Increase in weight Decrease in weight

(- Does the patient have chest pain ? { Not Yes)
Determine side of the pain 7
Pain in the middle of the chest
Pain in the right side of chest
Pain in the left side of the chest
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11- Does the patient have difficulty in swalloing 7 { Nob Yes |

12- Dioes the paitient have cough ? (Yes' No)
Determine tvpe of cough
Drv cough
Cough wiath sputum |, lizht | white s color
= = = = yellow= =
Jieavy green = =
13- Does the paitient chronic cough 7 (NoVYes)
Determine the severity of the cough ?
Sever cough licht cough
14= Does the paitient have sweating 7 (NotYes)
Where the sweating is happen ?
Sweat at all the time sweat al night :
13- Dees the paitiemt have hourness of voice 7 (No\Yes)
16= Temperature ?
MNormal
Fever
Decrease in temperature
17= Does the paitient have vomitus 7 (No\Yes)
Mature of the vomitus ? |
Bloody vomitus
Mo blood with vomitus
L 8- Does the paitient have dehydration ? (No\Yes)
19- Does the paitient have dry mouth ? (No\Yes)
20- Does the paitient have nausea 7 (No\Yes)
21- Nature of pulse rate ?
MNarmal pulse rate
Rapid pulse rale
Slonw pulse rate
[rregular pulse rate
22- Blood preasure
Normal bleod preasure
Increase in blood preasure
[ecrease m blood preasure

S0-1o



13- The amount of heamoglobin in Blood ©
Mormal in Hh
Increasc in Hb
Decrease in Hb
- E S R rate
NormalCS R
Increase in E S R
13- Percentage of bile piamants in blood 2
Mormal hile pigmanis
Increase in bile pigmants in blood

Questions for RESPFIRATORY SYSTEM'S diseases -

26- Does the paitient have abdominal pain 7 { NotYes)
Determine the side of the pain ?
IPain in the middle of upper part of the abdomen
= = = right side of upper part of the abdomen

= =_= = |'—F1. = — . - = _

= = middle of lower part of the abdomen
= = = right side of lower part of the ELhE]DEItt:I]
— = |E+I R — S = = =
27- Does the paitient has gases:? (N@J.’"-"L':;} Soet)
28- Does the paitient feel anv acidity al vhe upper part of the
abdomen 2 NeYes)
29- The nature of taces ?
MNormal faces
Chartchoes
Constpation
- The nature of diarrhoey
LHarrhoea normal
Dharrhoea with blood
= with mucaus

20-Does the patient have abloody faces? (no/ves)

Pk
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31-IDoes the patient have skin rash 7( no fyes)
32-The amount of urine ?
noermal amount of urine
Inerease in anwounl of urine
Decrease tn amount ol vrine
33-Color of the skin?
Mormal color
Pal discoloration of the skin
Yallow = == =
Blue = s 4=
34+ The nature of the shape of the abdomen?
Naormal abdomen shape '
Distenation in upper right side of the abdomen
= = =gk = == 7
= = = lower right side of the abdnmcn
= = = lgf = == =
Fluid in the abdomen : '
General distination
35- Does the patient have swelling?(nofyes)
Determine the side of the swelling?
Swelling in the liver
= = = gpleen
= = = colon
Swelling in the middle of upper part of the abdomen
Swellinz in the right side of upper part of abdomen

Swelling in the middle of lower part of the abdomen

Swelling in the nght of lower part of abdomen
Swelling in the left of lower part of the abdomen
36- Does the patient have tendemess? (nofyes)
Determine the side of the tenderness? -
Tendemness in the middle of upper part abdomen
= = Rightsideof= = =
= == Jgff = == = =
..~ = =Middle of lower part abdomen
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= = = Righl side of the lowsar parl abdomen
= = = lelt side of lower part abdomen
Creneral tenderness

37- Ddoes the patient have suger in urine?(no/yes)

Mo suger in urine
" Suger inurine

18- Does the patint have blood in urine?

Mo blood in urine
“ Blood inurine

¢ .39- Does the patient have micro-orzanisms in uring?(no/ves)

Deetrmin the type of micro- arganisms?eocel , baclli, coeci
and bacilli .
40- does the patint have micro- organisms in faces "(nofves)
-- Determin the tvpe of micro-organisms?
COcci, bacilly, cocc and bacilli

41- The amount of suger in blood? I

Normal suger
Increase m ;uaua amount in hlgﬂd
. Decrease= = L= = =
4” P'ereentage of sodiwm in blood?
- Normal sodinm ;
Increase of sadmm perce mage in blﬂr:-d i

Decreage = = = T

43- Percentage of potasium in blood? ‘ i il S

Normal potasium

Increase of potasium percentage in blood

Decrease = = = = =
44- Percentage of calcium in hlood?

Normal calcium

Increase in Calcivm

Deercase n calcium

20
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4 5- Percentage of uric acid in blood?
MNormal urie acid 1 blood
[nerease wric acid in blood
Decrease = = = =

46~ Percentage of enzvmes of liver?

Mormal enzymes of liver
‘Increase enzymes of liver
47- Percentage of urea in blood?
Maormal uria J '
Increase in uria in blood
48- Percentage of alkailing ph osphates?
WNormal alkailine
Ingrease inalkailine
49- Percentage of mylase? !
Normal mylase ;
Increase a mylase
20)- Percentage of protien in blood?
Normal protien '
Decrease proTien
21=5Specific grevity of urine?
Normal grevity of urien’
Increase in grevity of urine
Decreasg = = = =
32- Petcentace of WBC ?
Normal whe
Increase in whe
Decrease in wbc

QUESTIIONS FOR GASTROE NTRITIS SYSTEM ’S DISEARES:

26- Does the patient have running nose?
"No running nose

Runmng nose
- Dose the patient have sneerino?

No sneezing, sneezing i

27
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18- Does
Mo tric
Tridne

19- Does ti
N wh
Whees
30- Nature
MNorms
Increa:
Decre:
31- Does
Is tube
Mo tut
Tuber
32- Does |
Na sul
Suitos
APPEND!

select vou
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diagnos
informa
socializ
append
deletior
Insertia
com par
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18- Does 1he pasient have tridiess on exeration?
© No tridnesson excration
Tridness on exeration
19~ 120es the patient have wheezes during the breathing?
Mo whiezes during the breathing
Wheezes during the breathing
1(- Nature of breathing”
Mormal breathing
Increase in breathing
[Jccrease in breathing
31- Does the paticnt have micro-organisms in sputum?(nofves)
Is tber clous bacelli?
Mo tuber closs bacell:
Tuber clous bacefli in sputum
32- Does the patient have suffocation?
No suffocation
Suffocation
APFENDIX -4-

EXPERT SYSTEM IN INTERNAL DISEASES
I ‘ THE RESPIRATORY SYSTEM
bMAIN MENU

select vour choice

i classi fication of diseases

4 4 diagnosis ol diseases

: information about diseases

socialized diseases in | causes , wreatment , sien & svmptoms )

\SES: | append { causes & trestment )
w1  deletion (<diseases , treatment , & causes )
é‘ L Insermion new diseaseas
o} compare between 2 - discases
B EXiL
g1
et
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tor up ar  fer down and retuen Lo select

EXPERT SYSTEM IN INTERMNAL DISEASES
THE RESPIRATORY SYSTEM
CLASSIFICATION OF DISEASES
parts of diseases of resiralory system are -

s
pharynx
larynx
trachea
bronchea
bronchias
fung,
commaon -
exit

eIl
the ¢

the s

EXPERT SYSTEM IN INTERMAL DISEASES -
E THE RESPIRATORY SYSTEM
‘CALSSIFICATION QF DISEASES

lung __

pnewmaonia
. tuberclosis - ; dets
pulmonary carcinoma
pulmonary miractio
pReumo thorax
- emphysama w3 !

"4 * No other disease ***

HIT ANY KEY

[
I




ENPERT SYSTEM [N INTERNAL DISCASES
THE RESPIRATORY SYSTEM
NFORMATION ABOUT DISEASES

[T Al Kih
FxPERT SYSTEM IN INTERNAL DISEASE
THE RESPIRATORY SYSTEM
INFORMATION ABQUT DISEASES

CLET name af the digeases o= asthma
he eauses are o- air pulation
clust
the sians & symploams -
' * drv coush _

* cough with sputum  light vellow 15 color
¥ cough witl sputum |, heavey green 15 color
* sever coug '
* liaht cough
# wheezes during the breathing
* flushing face

EXPERT SYSTEM IN INTERNAL DISEASES
THE RESPIRATORY SYSTEM
DIAGNOSIS OF DISEASLES
determin the tope of cough?

* dry congh

A coteh with sputum . light . white 15 color
+eaugh with sputun . light | vellow is calor
Sepugh with spulum, heavy . green is colar

#avhy?

e e — i B T




treatment of 'asthima’

'!,_,r_"-?' l._!q:"l'n

EXPERT SYSTEM IM INTERNAL DISEASES

THE RESPIRATORY SYSTEM
(CAUSES & TREATMENT)

* gave oXvEen
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