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SYNOPSIS

An Introduction to the work done.

The majon phase 4n the counse ©0f

development of oun expent  system wasb acquining
technical/medical knowledge from oun nelative, who

has played the nole of Expent.

Oun expent sysiem, meant 1o detect and
diagnose syndrome of the human kidney 4imitates 4in
eveny way a human ’Nephnologiéi'. It 4is 4in a way
pvoiding all the limitation and deficiencies of a
human doctonr. Honce we hope similanr expent system,
would make thein way into the 21st Centuny Medical

diagnosdis technologies.

The Antificial Language - LISP provided
a gnreaten extent of ease din representing knowledge

as Lists and sulsequent manipulations.

The Project 4in detail.

Firnst Stage

The tool used for development L4 LISP,

The nrepresentation used in LISP is Lisk, which can
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e manipulated 2o mould knowledge and acquine the
same ab needed Ly the usenr. It has proved to ke
the fBest suited hknowledge HLase manipulation tool

Lor oun Expent Sysiem.

Wrniting down  separately the hknowledge
acquined from the Expert with the adim to nrepnreseni
knowledge as Lists, we have used a parnticulan Lisid
called associated List 2o assign centain symptoms
Zon the occurence / cause of centain diseases.
Initially when the usen (Patieni in context) switches
on the computen and start off the software, a detailed
questionnaire 4is presented fon this user to answen.
Embedded Intelligence helps the s0ltwane to
understand the usen’'s name, whethern the patient is
conducting the pZirnst consultation with Z2he sysiem
on a ALalen one. I/ he is not coming fon the finsi
time, the software will easily be able Zo undeaaiand/
necall the history of the patient. It 4is fLased on

this histony the cunnent diagnosis 4is run or aflecled.

The sofiware will then go into Zhe deep
stage of undenstanding the patient problem. It
quinies the patient about the nreason Zon consuliing

@ kidney specialist - whether he is coming Ly himself



on was dinected Ly the Lamily physician. The symptoms
ane added up one Ly one as the quindies proceed, to
add to 2he parnticulan patient’ s cunnent data £base

on Lile.

Now it perfonrms patienn matching procedunes
to compane Zihe truth values of ecach symptom with
the stored data hase, values of a panticulanrn disease.
Infenrence 44 made fased on Zhe probabilistic values
of these symploms., I/ the person is having all the
symptoms of @ particulanr disease along with it' s
confirmatony symptoms, which 4+ used to confinm
existence of that disease 4in him al that particulanr

time. The confinmatony symptoms assdgns the

probability as 90%.

The system funther quinies fon othen
deficienciesd, if any, lased on which an anothen seil
of diagnosis is made. Some of the minnenr diseases
present along with majon kidney’'s syndromes ane
discanded off. It infonms the patient of thedin
gravity. This compleles one session of diagnosdis
and the patient 4is given a print-oul which funnishes
patient history, 2Lhe symploms present, the disease

name, etc.



Second Stage

Remedy 44 Lunnished in this phase. Now

that the diagnosis phase oven and majon guidelines
like whene Zo gel admitted, chances of death are
infonmed %o the patient running  short soltwane

progaams, one Zon each disease.

Explaining bniefly the points of the stage
we can say as Lollows. Some mafon syndromes of
the kidney Like chnonic nenal Lailunrne, acute
nephaitis cannot fe cuned Ly consuming centain tablets
on similan nremedies. But these deseases are treated
only 4n hospitals atitenr getting the patienits admitted
s0 as to be gdiven oxira cane By Doctons and Nunses.
Hence we have ineluded in this type of a documentation
section, the kind of doctons to consult, the kind
of hospital to get admitted in, the majon tests and
cunes to fhe penfonmed Like 'dialysis’, 'ultrasondic

pilognaphy’ etc.



- CHAPTER - 1

ARTIFICIAL INTELLIGENCE

7.7.17 A Definition

Although most attempils to define complex
and widely used teams precisely ane exencdises An
futility, 4t’s useful to draw atleast an approximale
boundany around zhe concept to provide a penspective
on the discussion that Lollows. Artificial
Intelligence (A.I) dis ‘the study of how to make
computens do things at which, at the moment, people
arne fbelten. This definition 14 ephemenal fhecause
of the cunnrent state of art of computen science.
In fact this slow progress toward computens thail
could out penform people of centain difficult task
was one of the finst rnesults to come out of
expenimental A.IL. In the early days of 7960’ 5,
expents predicted a very rapid progress Lhan has
since occunned. So, foa atleast the next fLew yeans
this defindition should provide a good outline of
what A.L 45, and it vodids all the dominating
philosiphic attempts made to define edithen

*Antificial’ on 'Intelligence’.



7.2 The AL Technigues

One of the few hard and Zinst rnesulds
to come oul of the L2inst twenity years of A.IL. neseanch
is that ‘'Intelligence nequdines knowledge’ . The
knowledge, a4 such hough requined Lon represeniting
intelligence, has a Lew [Less desinable _propenties.
They anre
it’ s voluminous
it's veny hand to diffenrentiale /
charactenise accurnately.

it s a veny constantly changing one.

A.I technigque 44 a method in which knowledge should

be nepresented 4in such a way that

* if captunes genenalizations in which

it's noit the [Least necessary to nepresent sepanately
each and eveny situations that have very important
propenties as common factons ane grouped togethen.
I/ knowledge does not have such a propenty mone
memony than we possel will Ae needed to represent
it and it would take a mone elalbonrate timing to keep

the knowledge fase cunnently updated.



® it can Be undenstoed by the people

who must provide 4it. Although many software pROGRAM,
dates can fe acquined automatically 4in many an AL
domain, most of the knowledge in program has must
ultimately 4e provided Ly the people din those Lteams
in the follows.

it can easily Le modified Zto connect
ennons and nreflect Zthe metamonphosis taking place

in the wonld around.

# it can fe utilized in many a sdtuation

epen when 4it’s noi accurate on complete in it’ s

domadin.

* it heldps Lo overcome ceatain range
of possibilities which need not ALe considerned Ly
taking 4nto consideration only those ultimately

neceAsany.

Although A.I techniques must Be designed
keeping 4in mind all these consinrainits, there is some
degree of independence beotween the problems and
problem solving techniques. I#’s possible to solve
A.I problems without using A.I techniques and 4it's
also possible 2o apply A.I techniques 1o those

problems not in the A.I domadin. This 4is Likely



the fLest thing to do for problems that possess many

of the same chanactenistics as A.I problems.

7.3 A final Wonrd

An A.I system must contain a Lot of
knowledge <if 4it's 2o handle anything fut trivial

toy problems. But as the amount of knowledge grows,
it Becomes hard Lo access the appropriate thing when
needed, s0 that mone knowledge will have to fe added
to ovencome such as situation. But now, therne 14

epen mone knowledge to manage, 40 monre nust be added,

and s0 fonth.

Oun goal in A.I is Zo constituent wonrking
programs that solve the problems in which we anre
intenested. In practice, of counse it’s often nmuch
ecasien 2o produce a program Lor a system, whose

prollem domain is much defined and available.



CHAPTER - 2

EXPERT SYSTEMS

2.1 What Are Expent Systems:

The phase of Zhe computen nevolution that
spawned expenrit systems actually stanted in the earnly
70" 5. While the computen hardwanre specialists wenre
develdping micrnochips technology, soltwarne specialists
wene Looking fon a freakthrough in the software anrea.
The goal of A.I scientist had afways been to develop
computenr programs that could in some sense think,
that is, so0lved problems 4in a way that would fbe
considened intelligenit, 4if done Ly a human. Expent
systems ane the Zruits of a very Long quest to define

the nature of such program.

The pigune 1.1 glves a very genenralised
ut descniptive outlook of an expent system, 4in whose
development are involved a domain expent and knowledge
engineens. An expenrt is a penson, who because of
trnaining and expenience 4is able to do things ondinanry
people cannot and Zhey know short-cuts, stnicks and
caveats to necognize problems they face as Linstances

of time 4n which they are familiar. The knowledge
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engineen extnacts from  the human  expents the
procedunes, sinategies elc. Lon problenm s0flping and
builds This knowledge 4into expent sysitem softwanre

datalbase as shown 4in Lig 1.7,

2.7.1 UWhat is knowledge engineening

Knowledge engineening is in shoat the

procesds Oof fQuilding expert systems. I nelies heavily
on the study of human expenls 4n onden to develop
intelligent and skilled programs /  algonithms /
hounistics. Majonrity of the programs unden Lthis
context have fbeen designed to penform "Common sense”
rneasoning tasks, ie. tasks any human willd penform.
Examples of this include medical diagnosdis, electronic/
computen design ete. These programs called expenrt
systems are constructed Ly the science of knowledge

engineening.

2.1.2 Featurnes of an Expent system ¢

The heant of any expent system is the

powerful "Conpus of knowledge’' thail acumalates duning
the system Auilding. The knowledge 44 explicitly
ongandised to simplily decdision mak Lngs. The
acumalation and coding of the knowledge 44 one of

the most impontant aspects of the Expert systems.
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The most useful featunre of an Expent

system is the *high {Level expentise’ it provides
which helps in problem s0lving. This expentise
can nepresent the Qest thinking of the Zop expents
in the field, {Leading to problem solution, that are
imaginative, accunate and efficient. It is the high
lepel expentise togethen with the skill at applying
it, that makes the system cosi eflective. The syslem

Llexilility 44 also an added advantage henre.

Anothen useful featurne 14 it’s ’predictive
modelling power’. The expent system can explain how
a problem 4in a new situation changes and it can
reason Lo the same just Ly Leiiing the usen evaluate
the potential eflects of new datas and undenstand
thein nelationships to the solution. Similarly,
the usen can evaluate the eflect of new strnategies
on procedunes on the solution Ly adding new nules

ane modifying exdisting ones.

The corpus of knowledge that defines Lhe
proficiency of an expert system can also provdide
an additional feature, an institutional memony.
I/ the pensonnel in an office i4 thoroughly interacted
with, Ay the knowledge base, it willd Hhe able to

nepresent the cunnent policy all Ly Ltself. When



the key people Leave, the expentise 44 maintadined.
This is veny Ampontant din Qusiness, militarny and

Government applications with thein nrapid tunnovens.

A final feature of an Expent system L4
it’s ability to provide ' training Lacility’ fon key
pensonnels  and impontant  staff membf.ens of an
onganization, Expert system can Le designed to

provide such trainings sdince they already contadin
the knowledge and albilily to explain thedinr rneasoning
processes. The system can also be soltware control
to #nrain novices din specific tasks such as claims

adjusting.

2.1.3 Who is involved in the Expent system Building:

The main playerns 4in Lhe expenlt system

game ane the *Expent system’ itself, 'domain experl’,
'the knowledge engineens’, 'the expent system building

tool', and the 'usen’.

The expert system 4 @ collection of
programs O computer sofiwanre that so0lves pnroblems
in the domain of intenest, The domain on anea expert
is a knowledged penson with a neputation of producding

solution fon problems anisding in a particular field.

12
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The expenl uses tricks and othen shontcuts to make
the seanch, fon the solution, a very eflicient one.
Although an expent system usually models one on mone
experts, 4t may also contain expentise from othenr

sounces Like books, jounnals and magazines,

The knowledge engineen i%s a human, usually
with the Background in computen science and antificial
intelligence, who knows to LQuild expent system.
The  knowledge engineens interviews the expeni,
onganizes iLhe knowledge, decides how it should Le
repnresented in the expert sysitenm and will help the
programmen who really sits 4in Lront of the computlen

teaminals and enten the sounce code.

The expent system Quilding tool is Zthe
programming Language used by the knowledge engineen/
programmen o Quild the expeni system. Examples
of which anre LISP, which 4is a high ZLevel A.I
programming {Language and PROLOG, anothen [Language

which makes use of Logic programming .

The usen is the human who uses the expent
system once it is developed. The usen may Le a tool
Quilden debugging the expert sysiem tool/ {Language,

@ knowledge engdineen refining the existing knowledge



14

in the system, a domain expenrt adding new knowledge
to this system, an end-usen who useb the system fonr
an advice, on & memben of the clenical statf adding

data to the system.
Figune 1.3 illustnates the playens 4in
the expert sysitem Quilding game and thein subsequent

intenaction 4in the same.

2.1.4 Repnesenting knowledge 4in _an Expent system

The efficient opernalion of the expent

system will depend very much upon the way 4in which
inlonmatioﬁ is stoned. Similanly the way in which
the information 44 nade available to the system L4
equally imponrtant. Cunnently, thene anre Loun madn
methods of knowledge napaeAeniation emnployed. These
arne

Frames

Sendipts

Semantic netwonks

Production nules.

They can A4e used sepenately or in a

combined fashion.
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2.1.4.1 Frames @

A [frame 45 @ table of information on

a panticulan sull ject. Individual entnries anre called
slots. Foun types of slots may le incorporated into
a frame. One type s4imply states a particulanrn plece

of information appropriate to the subject. Anothen
type, a default slot, will contain an inevitable
piece of information. Fon example, 4in @ frame
refenning to @ domestic cail, the slat giving the
numben of Legs will default 2o foun. A procedune
attachment slot defines a routine o2 procedune needed
to detenmdine Lunthen infonmation Lorn Lthe frame,
Finally, a nefenence slot Links the cunnent frame

with anothen contains funthen nelevant information.

2.1.4.2 Scrnipts 2

A scndipl s very nuch Like a fnrame, in
that it stones detailed and Lainrly specific
information. Untike a frame, it descniles a process
rathen than specdfic subjects. Varniations 4in @
sendiplt ane called Tracks. Roles ane Lthe principle
charactens involyed and probs anrne the objects.
Scenes nelate the actual process in onrden. Entry
conditions triggen this part of the scripit. Resulils

show the fZinal situation.
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2.7.4.3 Semantic Netwonrks 2

A semantic network 4is an easily comprehen-
sed way of nepresenting infonrmation. It is simply
a netwonk of nodes containing nelated ditems Linked
by ancs representing thedinr nelationships. It 4is
Lairly obvious that this type of network can £Le
inconporated 4in a veny useful way 4nto an expeni

system and have sensille decisions to be made.

2.17.4.4 Pnroduction Rules 2

The method most often used Lon siloning

information 4in an expert system i3 to include a Lange
set of IF-THEN ,known a4 production rules. These
allow sequences of decisions to be made and Logical
consequences to Le infenned. Production nrules can
be especially easy *to undenstand as Lhey neflect

@ human way of nreasoning.

2.2 The Inference Engine :

The part of the expent system which does

the nreasoning 44 known ab the inlenence engine.
This draws upon foth the stoned knowledge and replies
Lrom the usenr of the system in ornden to neason it's
way through o an answer. In @ production nrule

system, Zwo diffenent types of 4infenences can be



made. One is fonward chadinding and othen is backwanrd
chaining. In the forward chaining the infenence
Engine fegins with the informalion cqaaenily provided
Ly the user and draws dinfenences accoadding to the
conditional nrules that it already knows., Dunring
this process it may request Lunthen details Lrom
the user, whenreas in the backward chaining the system
stants with a requined answer and then searches
through it’'s production rules to seek out what prion
conditions would fe nreguined for the answer. Agadin
it eventually annives al a set of uliimate clauses
which ane necessary for the 2inal state and it seeks
to match these against the details provided Ly Lhe

usen. Figurne 1.4 illustrnates the structure of an

Expent system in genenal.

2.3 Phases of development :

The fZinst stage of development was

knowledge acqudisition phase, in which datas/knowledge
is gained from a nephnrologist. Then we got Zthe
knowledge in a structurned Loam in orden to repnesent
in LISP, we associated tauth values 't’ and 'nil’
Lon each sympioms read from the usen console and
thus did the process. Chariting out all the knowledge,
we developed the dinfernence engines fon all modules

and tried to nun the softwanre. Now oun aim was 2o

17
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optimise the pROgRAMS to naeduce memony requinements
and aun time. Achieving optimised modules, we
demonstrated Live, the penfonrmance to a human expent
and {Let him evaluate the changes come up 4in the

automation nathen than a human penforming the same.
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CHAPTER - 3

NEPHROLOGY, AN OVERVIEW
THE KIDNEY

3,7 Analomy and Physiology

The kidneys ane composed of each one having
approximately one nillion nephrons. The BLood supply
of the kdidneys is nelatively fLarnge, alout one guanten
of the candiac outpul at nest, die. 7300 mi/minuie,
and subject %o considenable phyéiological vaniations.
The aflenrent antenioles which give nise to the
glomenulan capillanies anise Lnom the 4ranches of
the nenal anteny emenging from the glomenuldl the
capillaries unite to foam the affenent artenioles
which supply &Lood to proximal and distel convoluted
tubules 4in the conlex. The medulla 44 supplied by
arntenioles anrising Zrom glomenuli in the deepern

rnegions of the corlex.

GLlomenulan Liltration is the process
wheneby waten and solutes pass across the glomenulan
memony by bulk-£LLow on diffusion. The mean filinration
pressune nesults 4n production of Ffilinrate similan
in it’s compostion with plasma except that it noamally
contains no fai and veny Little protedin. The filtrate

thus fonmed passes through the tubule and 44 mod Lfied
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acconding 1o the needs of the ALody 4Ly selective
realsorption of its constituent and Ly tubulanr
secnetion. The glomenulan fLiliration rate (GFR)
rnemains nemarnkally constant overn a nrange of values
of the nenal penfusion and nenal fLALood [flow. The
Ligune 2.1 shows the posterior aspect in the anatomy
of the kidney. This [figure cleanly illustrates the
anatomy of varnious onrngans and tissues of the Lody
(kidney 4in context) which are Lrequently atiacked

Ly 4infection.

3,7.2 Structune and Function of the Kidney :

The kidneys play a majorn role Ln
maintaining the inteannal environment of the A4ody.
The advent of electron microscopy, immunmofluorescence
studies, dialysis, and nrenal transplantation have
considerably advanced the knowledge about renal
stiructure and Lfunction in health and ddisease. The
kidney measures approximately 72 em in [Length, 6
em in Areadth and 3 em in thickness, and it ranges
in wedight from 120-170 g. Section repeals an oulen

zone which is the contex and an innen pale zone which

is the medulla. The cornticomedullary jJuncltion L4
indistinct. The nenal papillae project into the
renal pelvis. The pelvis takes onigin from the majonr

calyces which ane formed Ly fusion of 2 on 3 minon
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calyces. Each kdidney consists of about a million
nephnons which ane the Lunctional units. At the
hilum the nenal anteny entens the kidney and the

renal vedin and Lymphatics leave the ongan.

Microscopic anatomy 7

The spatial annangement of diffenent pants
of the nephnons 4in diffenent zones of the renal
Auﬁbiance play an important nole 4in thein function.
On a #unciional fasis ithe nephrons may Le ddivided
into the glomenulus, proximal conpoluted tubule,
Loop Of Henle, distal convoluted tubule, and

collecting ducts.

The glomerufus

I+ consists of a central mesangial stalk
sunnounded by @ capillanrny netwonrk. The Bowman's
capsule encincles the capillary netwonk all anound
except fon the space Lon the entry and exit of the
aflenent and eflerent artenioles. The wall of *the
capillanry Loop 44 lined Ly endothelial cells, Lasemeni
nembnane, and Apeciaﬂibed epithelial cells which
have projections called foot processesb. Under the
electron mLCROBCORZy small fLenestrations can Le
identified 4in the endothelial cell cytoplasm. The

fool processes ol epithelial cells seem 1o rest on
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the epithelial side of the glomenulan fasement

memb.ranes. The glomenulus acts as an ultralilien,
Liltening alout 120 ml of filinrate Zrom nearly 7500m2
of 4lood passing through it evenry minute. The
ultrafilirate contains all the solutes in the 4Lood
such as glucose, sodium, potassium, caleium, bicanrn-
donate, phosphate, and the small and medium moleculanr
weight substances such as unea, creatinine, unric

acid, aminoacdids, ete.,

The proximal tubule @

It is Llined Ly columnan cells with Lrush

londen towands the Lumen. The cells contain sevenal
nitochondria and othen onganelles and anre metaboli-
cally verny active. About 60-70 per cent of the
Liltrate and solutes ane neabsonbed herne. Glucose,
ficanbonate, amino acids, and phosphate are neanrly

completely neabsornbed.

The descending Limf of Zhe Loop of Henle:
It is Lined by cells which anre freely penmeable Lo

waten and unea.

The ascending Limb :
It is lined b4y Amallycolumnaa cellds which

actively pump out sodium and chloride from the Lumen.
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This segment 44 impenmeable to waten. Isotonic £luid

which entens the descending Limk of the [Loop of
Henle becomes hypertonic 4y the time it neaches the
tip of the Loop. This is due to the waten neabsonp-
tion. #As it travenrses the ascending Limk, the active
chlonide and sodium transport makes the Zluid manked Ly
hypotonic. This hypotonic Lluid entens the distal
tubule. On account of these phenomena the medullanry
intenstitium 44 maintained hypentondic and this plays
an important nrole in concentrating the tubulan LLudid.
The cells of *the distal convoluted tubule do not
have Brush Lonrden. The nealsoaption of sodium and
waten in the distal convoluied tubule anre unden the
control of aldosterone and antiddiunetic hoamone
respectively. The distal tubule also secneles ammonia
into the tululan Lumen thus helping Lo acidify the
unine and excrele acid 4Lons. Reaﬂéoﬁption of waten
and Zinal adjustments in the concentration of unine

are done in the distal tubule and collecting duct.

3.7.3 Symptomatoloqy in Renal Disease :

As 4in any othen franch of medicine, &

propenly conducted Aull clinical examinatdion 45

alsolutely essential fon diagnosis.



28
Common Symptomatology
Dysunia :

Difficult and painful mictunition is called
dysunria. The pain may 4be a Lunning sensation in
the unethna and tip of the penis or colicky or dull
pain oven the suprapubic anrnea. Infection of the
lowen unrninany Zinract, stones, Loreign Aoddies, and

new growths of the fladden on unethra ane the common

causes for dysunia.

Urngency (Precipitancy):

It is the sudden and strong desirne 2o
micturate. It may #Be s0 severe that the patient
may vodid involuntarnily. This 4is a prominent symptom
in inflammatony Lesions of the trigone of the bladden
on potenion unethra. Precipitancy may occun in
neurological disordens, Qut this 4is not associated

with padin.

Stranguny ?
This nrefens to Zhe painful desire to pass
unine even though the Aladder 4is empty. This 414

caused By sevene Lowen uninary Linfections.

Frequency of the mictunrition ¢
This is 1he desine to pass unine more

Arequently than noamal. 7he nozmal fLladder cap
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hotd up to 500 nl of undine without discomforts.
Normally adulis pass unine once 4n 4.5 h. duning
day time and they do not hape to wake up Lrom sleep
Lon mictunition. Considenrable paniation occuns even
in noamal subjects. Inereased {Lnrequency ney occun
when the #ladden capacity 44 neduced as @ nesuld

of chrondic inflammatory lesions, tumounrn invasdion,

neunogendic oven-stimulation, and Longstanding
olstruction. In such conditions, the quantity ot
unine duning each podiding 44 reduced. This should

not fe mistaken Lon the increased fLrequency ol

mictunition which occuns with polyunia.

Retention of unine ?

This tenm nefens to inalility to pass
unine. This 4is often due to mechanical Llock 2o
the unethrna o2 neunogendc Lactons. Common causes
include phimosisss unethral valves, Lladder neck
olstruction by enlanged prostate, vesical and unethnral

stones, o4 8ladden tumouns.

Enunesds *

Unintentional poiding of uaine; usually
duning sleep L4 called enunesis. This 4is noamal
in 4infants +itl the age of 2 yeansb. I/ it occuns

in olden age groups it may be due to a delay 4in



30
the developmenit of 4Ladder control, on Loss of control

due to olstruction, infection on neunogenic

dysfunction.

Altenations 4in the volume of unine 3

The daily output 4in normal pensons vanies
Lnom 500 to 2500 mt depending on the J2luid intake
and climatic ﬂacioaA—two—ihiadA passed duning day
and one - *thind duning night. Estimation of the
volume of unrine is gnreat help in monditonding the

depelopment and progress of nenal diseases.

Otligunia *
Reduction 4in the daily unrinary volume

felow 400 ml is called oligunia.

Polyunia ¢
Tneaease 4An unine volume alove 3000 nt

in 24 h. 44 called polyunia..

Noctunrnia ?
This 1eam denoles the unge o uninate
night, {eading to intennuption of the patient’ s

sleep.
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Pain anising from the excnetony ongans <
The quality, sevenity, and characten of
the pain varies depending on the site of disease,

type of onset and othen Lactonrs.

Tunrbidity of unine :

Pus, £ Lo od, on cnrystals may imparni

tunbidity to the unine.

Pneumatunia @

This team denotes the presence of gas
in undine. It may occun ab @ nesult of Lidstulous
communication hetween the fLowel and uninany tract

on infection of the ffladden by gas-forming ongandisms,.

Edema ¢

Acute glomanulonephniiib and nephnotic
syndrome are chanactenised Ly £luid retention. In
acute glomenulonephaitié, pulfiness of the eyelids
and face occuraing especially on waking up from sleep
is suggestive. Othen aneas whene the aneolan tissue
is Loose such as the scrnotum and Qreasts also show
edema. In nephrotic syndarome the edema {454 mone

pronounced oven dependent pants.
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- Anatomy Of the Kidne

POSTERIOR ASPECT

o]

~0

. Niocostalis lumborum muscle .9, Dorsal branches of first 16. Interosseous sacroiliac 93 Renal artery and vein
scle and lumbar artery and vein, and ligament ' 21. Renal pelvis and
iliohypogastric nerve ”l;. lqnnglsm_nmlsl('lnrs\ nms«-lul perirenal fat
i . atie trunk _ Qupraspinal Hgament ane - : . ~
10. Right lumbar ‘)"‘l‘l“‘“‘ trunk praspii gament an 25, Abdominal aorta and inferi
multifidus muscle

DD -

. lnlcrlransvcrsari n
lhumbodorsal fascia
3. Internal and external inter-

costal muscles and pleura 11. Obliquus abdominis exlernus 9.1 [ latissi Torsi vena cava
. . endine. ¢ : Cpung and latissimus dorstog

4. Spleen and eleventh rib muscle, deseending colon and - e ¢ st Duodenum and sympathet
5. Spma| cord and eleventh ilioinguinal nerve 0. Diaphragzm and sope . trunk
. . 12,1 bar | ! te arid fourth ™ iaphragm and supe rior . .
thoracic nerve 2, Lumbar _\m‘n node aiid fourth suprarenal arteries 27. Ureter and ascending color
6. Crus O‘f (hapl":ag"l a"d l‘"‘lﬁh h,”"hdl :—rd.ng on w:ins ﬂlld Nnerves 28. l"“‘l‘llﬂl SlN‘,I'nl{Ilu' zn'lury
B ll‘nlora(‘lc gang!mn 3. Psoas major nn}s:rlc ) 21. Right suprarenal aland and and vein
7. Cisterna chyli and pancreas 11. Intervertcbral hl_n-()('aruluge inferior suprarenal arters 29 Crest of ilium and oluteus
4. Mesocolon and inferior and gluteus medius muscle and vein maximus musele

mesenteric vein 15. Cauda equina 29 Liver and renth rib 30, First sacral gangiion

This is one of a series of paintings for Lederle by Paud Pock. illustrating the anatomy of rarions organs
and tissues of the bodv which are frequently attacked by infection. where qureomvein may prove useful.
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3.7.4 Clindical Approach in _the Diagnosis of Renal

Disease,

A00 ithe medical nenal disondens fall into

one ol Zen diffenent clinical syndromes. Assignment
to these syndromes can 4o done &y clinical and
prediminany labonatony critenia. These clinical
syndromes  may result from diflenent etiological
lécioao and, thenefone it should fe the endeavoun

to identify the cause in each case.

7. Acute nephnitic syndrome

This 4is charactenised Ly hematunia, ned
Llood cell casits, protedinundia, oligundia, hypertension,
Lluid netention and varying degrees of nenal failure.
Many cases anre caused Ly pOAtAineptococcal acute
glomenulonephnitié. Othen causes include disseminaled
Llupus erythematosus polyantenitis nodosa, d4infective

ondocanditis, and Henoch - Schonfedin purpunra.

2. Nephnotic syndrome :
This i4 charactenised Ly massive
proteinunia. As a consequence of heavy proteinunia,

hypoalbuminemia, edema and hypenlipidemia Lollow.

3. Asymptomatic uninary abnoarmalities ¢
In 2his condition significant protedinunia

hematunia on  pyuria occun An an asymptomatic



34

individual. Since many 4illnesses may start as
asymptomatic uninary abnormalities, these findings
should not fe Lrushed aside. It may 4fe possible
to detect nenal on systemic diseases even at this

stage by propen investigation.

4., Acute nenal failure :
This condition 4is charactenised Ly acute
deterionation of naenal funcition, often fut noi

invaniably associated with oligunrnia.

5, Chronic nenal failunre ?
It is characternised fy pensistent neduction
of nenal function fon at least 6 months and is caused

by innevensible nephnon Loss.

6. Uninary tract infection :

It is charactenised Ly excrelion of pus
and significant numbens of pathogenic Hbactenrdia in
urnine, and associated with symptoms nrefenable Lo

uppen on Lowen uninanry tract.

7. Uninary tract obstruction :

Unetenic olbstruction ALeads Lo ipsidaternal
renal pain and ithe development of hydronephnrosis.
Lowenr unrinany obstaruction 4is chanactenised By thin

unine stream on total Alock rnesulting in nretention

of undine.
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8. Renal tubulan defects

Anatomical defecl on renal tubules
manifests ab cysts of various types and ane often
diagnosed by intravenous unography. Functional
disondens anrne chanactenised Ly abnoamalities 4in one

on mone of the tubulan functions.

9, Hypentension ?
Renal ddiseases account fon the majon

propontion of secondanry hypertension.

10. Nephrolithiasdis

It is the presence of calculi in Zthe
kidneys on the uninany passagesd. I+ is charactenised
Ly Zhe combination of nenal colic with hematundia,
presence of slones in unine OX radiological

visualisation of the stone.

3.2 Chemical Constituents of senum and unine ¢

3.2.1 Senrum nonmal values °

7. Protedn : 5,5 - 8§ g/dt
2. Cholestrol : 152 - 265 %
3. Urea s 70 - 20 %

4. Sodium : 136 - 145 meg/Litnre
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5. Creatinin - less than 1.5 meg/Lin.
6. Phosphate - 0.7 - 0.63 undits

7. Phospho Lipids - 750 - 250 %

8. Nitrogen - 75 - 35 %

9. Potassium - 3.5 - 5 meg/Litre

70. Calcedium - 4.5 - 5.5 meqg/Litnre

3,2.2 Unrndine Noamal Values :

7. Specific gravity - 7.003 - 71.025
2. Protedin - Less than 0.7150 g/day

3.3 Major syndaomes ol the kidney in considenration:

7. Acute Nephnitis (Type 1 Nephnitis)
2. Acute Nephnitis (Type 2 Nephnitis) on Membraneous

GLomenulo Nephnilis.

3. Acute Renal failune.
4, Chronic nenal failune.
5. Pilonephritis on pilitis,

6. Renal tulule defecits.

7 Nephrolithiasis.

8. Acute Focal nephnitdis.

9. Nephnotic syndrome.

70. Exogeneous Nephnritis (Intesticial Nephnitis)

70.a.due to phinacetin
70.L.due to fLead

70.c. due to goul diseases.
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117. I rnadiation Nephnitis.
712. Dialetic GLomenulo Sclenosds.
73. Congenital nrenal diseases,
73.a. congenital polycystic disease
73,4, renal amylodidosdis.
13.c. nenal abscess.
13.d. nenal tubenculosis.
73.e. nenal tumons.
3.4 Minon diseases coming unden _the diflenrential

diagnosis sections ¢

7'
2'
3.

70.
117.
12.

Angeoneunrotic edema.

Polyanrn

thinitis Nodosa and Lupous Aenythnomatsous.,

Conjustive candiac failune.

Nuinrnitional edema

Hepatic edema

Amylodid disease of the kidney.

Acute Appendicitdis

Diaphragmatic pleunicy.

Peninephnic Abscess due to 4infection Ly

staphelococus auneous.

Renal vedin thrombosis.

Periphenal thrombosis.

Pulmonany embolism.
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CHAPTER - 4

PACKAGE DESIGN AND DEVELOPAENT

4.7 Introduction ¢

The whole package is consisting of a Lanrge
numben of modules, one nodule activating the othen
bQased on the cunnenit usen input., Venrny small infenence
engine modules are designed Lo sulsequent activation
of modules, manipulation of datas and usen quenies.
Basically thene ane three main modules in oun expenrl
system.

7. The inditial usenr introduction module.

2. The diagnosis module.,

3, Remedial actions module.

4.2 Usen Introduction module ¢

This module L4 activated whenevern a usen

trnies 1o nun oun softwane package. It’'s main use
is to update 4it’'s exdisting knowledge fase with details
of cunnent usen - name, age, sex, histony etc. Dunring
the start time the usen is gquenied whethen he/she
is coming fLon the 2inst consultation onr not. Once
the usen telds it 14 the finst time, a senies of
questionnaine fLollow, which creates the cunnent

usen’ 5 knowledge base on Lile with all the detadils.
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Now the diagnosdis module 15 activated., Whereas when

the usen 4is comdng Lorn the second time, he will be
asked just his name and age constraints, depending
upon which the softwanrne loads all the relevant
infonrmation prepiously stoned about this  penson
into the main memorny Lo sulsequent prOCRASLNG o
This saves Lthe usen time/monotony %o enten the same
datas he previously entened. Now this user is asked
whethen he 44 recovened from the ddisease he had,
depending on the answen of which the module activates

the necessanrny diagnosis module.

4.3 The diagnosdis module

This module 4is the heanrt of the expent

system which peaforms the main 4Job of diagnosing
the ddisease pentaining to a panticulan person. This
section 44 charactenised by a detailed questionnaine
sheet on the computen screen which 4is to Lilled up
by 2the usenr. Initially symptoms are gathened one
Ly one whose inuih pvalues anrne stoned on a senatlch-
pad 4in the nain memony which is used to ddiagnose
diseases. A module pentaining to a particulan disease
when activated gathens the symptoms and along with
the othen symptoms of a diftenential diagnosis and
the cuanent ddisease confirmalony symploms, will

confinm the probable pencentage of exdistence of a
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disease 4in the patient at a panticular time. The

advantage of diffenential diagnosis 44 achieved 4Ly
activating othen nodules while the module of a
parnticulan syndrome 44 aunning, which helps 4in a

Lasten diagnosis.

The majon syndromes of the kidneys are
detected [Linst and in the alsence of which mAnon
defeclts on deficiencies ane detected one Ly one in

the penson.

4.3.17 Knowledge Base used :

The knowledge Base used in oun expent
systemdis slightly similan to ihe conceptual frames
ol knowledge hase nepresentations. This 4is achieved
in LISP By making use of a special List called the
associated List onr propenty List, 7he advantage
is Zhat it willd le eble to connect properties 2o
a particulan symb.ol. The LISP codes given gives
a very clean didea how access, manipulations etc.,

ane done in the 40 called A-Lists.

4.4 Remedial Actions Modute ¢

The 2inst part of this module is informing

the usen of the disease he has, it’'s gravity, death

Lactons, survival FLactons and the nemedial actions
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In this session, *the user is 4infonmed what to do

and whene to go aftenr consultation aften the carnliest
recoveny. Noamally the nemedy fon the major nephrotic
syndromes ane - getting hospitalized, keeping himsell/
hensell under a nurse' s o docton’ s custody for
getting the full canre and undenrgoding treatmenis.
Forn instance, when a patient comes with acute nenal
failure, he willd fe asked Lo undengo doctor’s
treatment in a hospital with

(i) Balancing body waten/fLluid

(ii) Balancing the electnolyte Levels

undengoing tesits.
(iii) Maintadining calonies and protedins.

(iv) Dialysis treatment if needed.

4.5 The softwanre wonrking 4in illustrations and detalils:

The wonrnking o0f the whole softwanrne, at

panious Levels and dn the vanying sdtuations anre
explained onr illustrnated 4in detail in the flow

diagrams/chants that Lollow in the nexl few pages.
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SYSTEM WORKING FLOW CHART
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4 of acute nephritis
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CHAPTER - 5

CONCLUSION

In this stage of completion ol development
we would Like Lo conclude By stating that with 2he

knowledge Lase of a diflernent onrgan of the human
body this program can fe modified Lo nrun. Thus,
Lor dinstance, if we consider the knowledge fLase of
symptomatology and diagnosis of ihe heart diseases,
the knowledge engineen with 2he help of a carddiac
specialist will casily be able to mod.ily the diagnosis
schedulings and cornesponding changes. e would
also Like to appreciate the powen of LISP which has
helped us a Lot to nepresent knowledge with Lhe
mindimum  memonry rnequinements than any othen AL

Languages.



CHAPTER - 6
FUTURE DEVELOPAENTS

This nephrotic disease diagnosing sofitwanre

is veny Llexible so0 asb to fe used forn ddiagnosing
othen diseases also, Ay making use of a difflenent
data Aase. Funthen A.I techniques, when made use
of 4in the fulune on the same software will help in
reducing the nrun-iime, the memonry nrequinements and
may be a substancial increase in the computing speed

hencefonrth.

Hence due to the possibility of moulding
a mone complex disease diagnosis sofiwane development,
we JLike to necommend 2the same Lon othen knowledge
engineers to make use of and do the necessary changes
Zon an expent system in a different {ield. Fonr
instance, enron diagnosis/fLauli detecton for pensonnel

computlens.

55
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CHAPTER - 9

A. COMMON LISP - THE LANGUAGE

(Countesy digital Press, M.A, U.S.A)

Top Level Forms ¢

7. defun

(defun name Lambda-List [ declaration/

doc-stringl® [form]* ) = nanme.

This macrno is the most common way to define

a named Ffuncition. It makes name the glohal name

0of the function specified by the Lambda - expression.

2. equal
(equal object 1 object 2) = boolean.

This function is a predicate that is true

il object 1 and object 2 are of didentical type and
structure. In most cases if they have the some
printed  nepresentation it’'s true. Numbens and

charactens arne equal if they are 7 in eqgual.

Symbols ane equal if they are eq.

3. and
(and object 1 object 2 )
Thif lonﬁ senves as a JLogical operaton

and control structurne.



60

(On object 1 object 2)
This Jform serves asb a Logical operator
and if any foam i reltunns a non-nil value on netunns

that value without evaluating nremainding Lorms.,

5, Set /

(Setf [place new valuel]*)

= fast-new-value-Lorm-nresulid

This macrno produces a fLorm that, when

evaluated, updates the value al place to new-value.
The place arnguement musi be a Loam (such as a vaniakle
orn a Lunction-call) 22hat access some LISP object
when evaluated. The new-value anguemenit can fe any
Lorm whene vaflue can Legally he assigned Lo the

Location designated Ly place.

6. Defstruct

(defstruct [Name/(Name/(Name [option]®)]
[Doc-stningl®) = name
This macno defines a stauctunred data type
similan 1o nrecords 4in  pascal. It also defdines
Lacilities for crealing instances of the newly
defined sinucture and accessons Lon the slots din
the structure. A simple call 2o defstruct specifies

the name of the structune and of the slots within
it.
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CHAPTER - 10

B. SYSTEM / HARDWARE & SOFTWARE USED.

0ASYS III wonrkstation :
- AT 486 with a hard disk capacity of 100 M3

VGA supensync color moniton.

- Logitech MOUSE (AN high nesoluiion mouse
connected to COM2.

- 80387 coprocesson support.

Mms pos (vV.5).
GOLDEN COMMON LISP (V.4.7).
m.S WINDOWS 3.0 envinonment aunning 4n 386

enhanced mode / standard mode.



