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Abstract—The paper discusses the development of decision-
making software for patients with kidney stones. Computerized
decision—-making about treatment choices for patients with renal
stones is step-by-step described in this paper. Medicine is one of
the sectors where computerized decision-making is being used
more often. One of the key elements of expert systems — building
a knowledge base that is based on recommendation fund, known
as ,,Guidelines”, is discussed. The paper discusses the most
frequently used therapies. Examples of decision trees and
production rules are shown.
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. INTRODUCTION

Nowadays more and more attention is paid to computerized
decision-making processes. Different computer programs are
developed which allow us to make a decision in several
sectors. Such software is designed to facilitate daily work of
specialists. Medicine if one of the sectors where computerized
decision—making is being used more often. One of the latest
software is the computerized decision-making of treatment
choices for patients with Kkidney stones. The existing
knowledge of this sector is summarized in the collection of
recommendations, known as ,,Guidelines”, which is useful for
the computerized decision-making development process.

Kidney stones can be found in an average of 10 — 20 of
10,000 people. The number of patients with kidney stones in
the developed countries is gradually increasing. One of the
factors why this is happening is the increased protein usage in
the diet, inactive lifestyle or lack of fluid intake [3], [12, [14].
In simple cases kidney stones can be dissolved using
medications, and stones will pass out by themselves [15]. In
more complex situations, it is necessary to perform multiple
surgical procedures and patients may need to stay in hospital
for several days [2, 13].

I1.PROPOSED METHOD

To create a computerized decision—making of treatment
choices for patients with kidney stones, guidelines of
urolithiasis were used [2]. There are several steps to develop a
fully working software, starting with knowledge base creation
and finishing with computer program testing.

Step 1) At the beginning all possible diagnoses must be
selected for patients with kidney stones. Kidney stones can be
located in urinary tract, kidneys and bladder. This paper
provides decision—making in cases when the stones are only in
kidneys. Regardless where kidney stones are, diagnosis is
divided in two parts:

- Uncomplicated kidney stones (without infection);

- Complicated kidney stones (infectious).

In this case there in fact are only two, if kidney stone
features (composition, size, and location in the kidney) are not
mentioned. Problems begin when it is necessary to choose the
optimal therapy, where all stone features and indications, as
well as contraindications must be examined and used [2], [3].

Step 2) All possible therapies must be selected. Therapies
can be divided in two groups [4]:

- Conservative therapy;

- Surgical therapy.

Conservative therapy holds all types of drug treatment,
from simple analgesics to oral chemotherapy. Surgical
therapies are [2], [5], [6], [10], [11]:

- Stenting;

- Extracorporeal shock wave lithotripsy (ESWL);

- Ureteroscopy (URS) or Retrograde Intrarenal Surgery

(RIRS);

- Percutaneous nephrolithotomy (PNL);

- Laparoscopy;

- Open Surgery.

After that a priority table of treatment choices must be
created using composition and size of renal stones.
Unfortunately practice shows that renal stone features give no
information about the patient, but this kind of information is
crucial and must be used for the decision-making [9], [16].
Each therapy gets its own indications that allow to use the
selected therapy but there can be one or more
contraindications prohibiting the selected therapy. Table 1
gives an example of one of the therapies [2], [3], [8], [9].

Step 3) Since the knowledge base structure is based on
decision trees, the information is stored using production rules.
Production rules consist of a condition (IF) and action (THEN).
Formally it is written: IF (condition) and THEN (action).

The decision tree consists of decision nodes (Indications),
chance nodes (contraindications) and end nodes (therapies) [7].
Decision trees must be created for each indication. To make
this process easier all indications and contraindications are
indexed and later these indexes are used during the
programming process. Ureteroscopy indication indexes are [1]:

- Ind6_1 Unsuccessful ESWL therapy;

- Ind6_2 Nephrocalcinosis;

- Ind6_3 Severe obesity;

- Ind6_4 Stones in kidneys and urinary tract at the same time.
The contraindications are:

- K_1 Uncontrolled urinary tract infections (UTIs);

- K_4 Intrarenal anatomical abnormalities;

- K_5 Urinary stasis;

- K_14 Bleeding diathesis.

The ureteroscopy decision tree can be seen in Fig. 1.
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TABLE |
INDICATION AND CONTRAINDICATION TABLE FOR URETEROSCOPY AND EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY
Therapy Indications Contraindications
Ureteroscopy (URS) e Unsuccessful ESWL therapy e Uncontrolled urinary tract infections (UTIs)
e Nephrocalcinosis e Urinary stasis
e  Severe obesity e Intrarenal anatomical abnormalities
e  Stones can be found in both kidneys and urinary tract . Bleeding diathesis
Extracorporeal shock wave e Calcium stones smaller than 20 mm «  Pregnancy
lithotripsy (ESWL) . Cystlne stones smaller than 20 mm e Severe skeletal malformations
Diabetes e Arterial aneurysm
° Hype.rtensmn_ e Uncontrolled urinary tract infections (UTIs)
i e Sty
9 Y . Non-functioning kidney
. Not allowed to use anesthesia and open surgery R Urinary stasis
e  Patient who recently had a surgery e Prolapsed kidney
. Unsuccessful ESWL therapy
e Intrarenal anatomical abnormalities
Laparoscopy and open surgery e Infectious stone burden e  Blood coagulation problems
e Unsuccessful ESWL, PNL and URS therapies
e Intrarenal anatomical abnormalities
e  Severe obesity
e Non-functioning kidney
e  Severe skeletal malformations
. Arterial aneurysm
e  Prolapsed kidney

In order not to draw exactly the same four trees, where the
only difference is decision nodes (Indications), a decision tree
was drawn where all four indications are at the decision node
and indexed it with Ind_6.

Indf_1 OR Indé_2 OR

Indications Ind6_3 OF Ind§_4

Contraindications!
— — — — — — F— — — — . -
Ursteroscop=(lf Grirve 1. Laparascopy Infection Santing
ES) platelats 1. Open surgecy tree
Branch A Branch B Branch C Branch D Branch E

Fig. 1. Example of Ureteroscopy decision tree.

Step 4) The next step is to write the production rules. At the
beginning the rules are written for each branch separately and
afterwards all possible branch combinations must be
described. Note: Not all production rules are shown:
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PR 1 (Branch A) IF there is Ind_6 AND (no K_1)
AND (no K_5) AND (no K_14)
AND (no K_4) THEN
,,reteroscopy”;

IF there is Ind_6 AND (yes K_14)
AND (no K_4) AND (no K_1)
AND (no K_5)
THEN ,,Give
,,dreteroscopy”;
IF there is Ind_6 AND (yes K_1)
AND (yes K_5) AND (no K_14)
AND (no K_4)

THEN go to “Infection tree”;

IF there is Ind_6 AND (yes K_4)
AND (yes K_1) AND (yes K_5)
AND (no K_14)

THEN go to ,,Infection tree” AND
»Use Laparoscopy or Open
Surgery”;

IF there is Ind_6 AND (yes K_4)
AND (yes K_1) AND (yes K_5)
AND (yes K_14)

THEN go to ,Infection tree”
AND “Give platelets” AND ,,Use
Laparoscopy or Open Surgery”;

By the same technique decision trees are made for all
indications, followed by all possible production rule
combinations between the tree branches.

Extracorporeal shock wave lithotripsy has much more
indications and contraindications as it can be seen in Table 1.
ESWL indications are [1]:

Ind5_1 Calcium stones smaller than 20 mm;

Ind5_2  Cystine stones smaller than 20 mm;

PR 2 (Branch B)

Platelets” AND

PR 3 (Branch D+E)

PR 4 (Branch C+D+E)

PR5 (Branch B+C+D+E)
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Ind5_3 Diabetes;

Ind5_4  Hypertension;

Ind5_5 Respiratory diseases;
Ind5_6 Patient with a single kidney;
Ind5_7

Ind5_8

ESWL contraindication indexes are:
K1

5  Urinary stasis;

6  Prolapsed kidney;

7 Non-functioning kidney;
8

K:10 Arterial aneurysm;
K_11 Severe obesity;

Severe skeletal malformations;

K 12 Unsuccessful ESWL therapy.
ESWL decision tree can be seen in Fig. 2.
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Not allowed to use anesthesia and open surgery;
Patient who recently has had a surgery.

Uncontrolled urinary tract infections (UTIs);
4 Intrarenal anatomical abnormalities;

'~>I.ndj

"\ Tnd5_6 OR IndS_7 OR IndS_8
~ -

Extracarporeal
shadk wave
fithotripsy (ESWL)

-

. Laparoscopy
. Dpen surgery

ra

Therapies

3. Laparoscopy

4. Open surgery

Infection
tree

Stenting

Branch A

Branch B

Branch C

Branch D Branch E

Fig. 2. Decision tree of Extracorporeal shock wave lithotripsy.

Production rules are written for each branch separately and
for all possible combinations too. Note: Not all production

rules are shown.
PR 1 (Branch A)

IF there is Ind_5 AND (no K_8)

AND (no K_10) AND (no K_1)
AND (no K_11) AND (no K_7)
AND (no K _6) AND (no K_ 4)
AND (no K_5) AND (no K_12)
THEN ,,ESWL” therapy;

PR 2 (Branch D)

PR 3 (Branch E)

PR 4 (Branch B+D)

PR 5 (Branch D+E)

PR 6 (Branch B+C+D)

PR 7 (Branch B+C+E)

PR 8 (Branch B+C+D+E)

IF there is Ind_5 AND (yes K_1)
AND (no K_5) AND (no K_12)
OR (no K_11) AND (no K_8) OR
(no K_10) OR (no K_7) OR (no
K_6) OR (no K_4);

THEN go to ,,Infection tree”.

IF there is Ind_5 AND (yes K_5)
AND (no K_1) AND (no K_11)
OR (no K_12) AND (no K_8) OR
(no K_10) OR (no K_7) OR (no
K_6) OR (no K_4)

THEN ,,Stenting”;

IF there is Ind_5 AND (yes K_10)
OR (yes K _8) OR (yes K _7) OR
(yes K_6) OR (yes K_4) AND (yes
K_1) AND (no K_5) AND (no
K_12) OR (no K_11)

THEN go to “Infection tree” AND
»use  Laparoscopy or Open
Surgery”;

IF there is Ind_5 AND (yes K_1)
AND (yes K_5) AND (no K_8) OR
(no K_10) OR (no K_7) OR (no
K_6) OR (no K_4) AND (no
K_12) OR (no K_11)

THEN go to “Infection tree” AND
»ESWL” therapy;

IF there is Ind_5 AND (yes K_8)
OR (yes K_10) OR (yes K_7) OR
(yes K_6) OR (yes K_4) AND (yes
K_12) OR (yes K_11) AND (yes
K_1) AND (no K_5)

THEN go to “Infection tree” AND
,Use Laparoscopy or Open
Surgery”;

IF there is Ind_5 AND (yes K_8)
OR (yes K_10) OR (yes K_7) OR
(yes K_6) OR (yes K_4) AND (yes
K_12) OR (yes K_11) AND (yes
K_5) AND (no K_1)

THEN “Stenting” AND ,Use
Laparoscopy or Open Surgery”;

IF there is Ind_5 AND (yes K_8)
OR (yes K_10) OR (yes K_7) OR
(yes K_6) OR (yes K_4) AND (yes
K_12) OR (yes K_11) AND (yes
K_5) AND (yes K_1)

THEN go to “Infection tree” AND
,uUse Laparoscopy or Open
Surgery”.

There is a possibility that the decision must be made by
moving from one tree to another. The decision process can be
cyclic. Such an example is the production rule 2 (Branch D)
from Extracorporeal shock wave lithotripsy tree. It says that
the therapy is “Infection tree”. If the patient has got the
uncontrolled urinary tract infection (UTIs), it will always lead
to the infection tree. This tree differs from the others, because
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there is only one contraindication which determines the
sequence of therapy. The contraindication is:

K_13 Situation is life-threatening. Act immediately.

If the decision tree gives more than one therapy, all of them
must be performed in the given order.

The infection decision tree can be seen in Fig. 3.

Uncontrolled
Indieations rinary tract

7777/\ -

S

‘ ‘ 1. Stenting

1. Stenting

A, 4

2. Treat infection with antibiotics 2. Laparoscopy or Open surgery

} }

3 Treat kidney stones by using . . ) ) PR
2 one of the Z);Iiical Lhefapies_ 3. Treat infection with antibiotics

Fig. 3. Infection decision tree.

The production rules are:
PR1 IF there is (UTI’s) AND (no K 13)
THEN “Stenting”
AND “Treat infection with antibiotics”
AND “Treat kidney stones by using one of the
surgical therapies”;
IF there is (UTI’s) AND (yes K 13)
THEN “Stenting”
AND *“use Laparoscopy or Open surgery”
AND “Treat infection with antibiotics”.

There is a possibility that the decision can be made by
cyclic operations within one tree. Such an example is the
Laparoscopy and Open surgery decision tree. Indications and
contraindications can be seen in Table I. Indication indexes are:

Ind14_1 Infectious stone burden;

Ind14_2 Unsuccessful ESWL, PNL and URS therapies;

Ind14_3 Intrarenal anatomical abnormalities;

Ind14_4 Severe obesity;

Ind14_5 Non-functioning kidney;

Ind14_6 Severe skeletal malformations;

Ind14_7 Arterial aneurysm;

Ind14_8 Prolapsed kidney.

Contraindication index is :

K 14 Blood coagulation problems.

Laparoscopy and open surgery have exactly the same
decision trees because all indications and contraindications are
the same. Laparoscopy is less invasive so it is always going to
have higher priority than the open surgery. In order not to
draw exactly the same eight trees, where the only difference is
decision nodes (Indications), a decision tree has been drawn

PR 2
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where all eight indications are at the decision node and are
indexed with Ind_14. The decision tree can be seen in Fig. 4.

Ind 14

Ind14 1 OR Ind14 2 OR
Indl4_3 OR Indl4_4 OR
Indl4_5 OR Indl4_6 OR
Indl4_7 orR Indl4_8

Indications

1. Laparoscopy

Therapies 2. Open surgery Give platelets

t )

Fig. 4. Laparoscopy and open surgery decision tree.

The production rules are:

PR1 IF there is Ind_14 AND (no K_14)
THEN “Use Laparoscopy or Open surgery”;
PR 2 IF there is Ind_14 AND (yes K_14)

THEN  “Give platelets” AND  “Use

Laparoscopy or Open surgery”.

I1l. SOFTWARE AND USER INTERFACE

The software is based on Microsoft Visual Studio, C#
programming language. To save patient data and results,
FireBird database is used. To manage and modify database
IBExpert was used.

It is possible to save all patient data and test results with all
selected indications and contraindications that were used
during the test process. The database consists of two tables.
The patient table and the test result table.

The patient table consists of 10 fields:

PATIENTID identification number;
FIRSTNAME name of the patient;
LASTNAME surname of the patient;
DATEOFBIRTH  date of birth;

SEX gender;

ADDRESS address of the patient;
PHONE telephone number;
EMAIL e-mail of the patient;

FAMILYDOCTOR patient’s family doctor;
IDNUMBER personal code of the patient.
This software can be improved with a data sending module,
so it is recommended to fill in as many fields as possible. The
patient table can be seen in Fig. 5.

Table - (3.3 0 3 B & | 37 |2 | Get record count | PATIENTS
Feids| Constrants  Indces  Degendences  Toggers  Data  Mastes/DetsiView  Desoption  DDL  Grants  Loggng  Comparison oo
PATIENTIO INTEGER NOT MULL

K| FK | UNQ |Fied Hame. FeldType | Dom: Scale |Subtype |Amay |Noths | Charset Colate

* eid T an See
I T = ==Y N Y Y A I~ T I
2 FIRS R 24 uTFs
3 » uFs uTFs
DATECFBIRTH
s
ADORESS
PHONE
EmALL
FAMILYDOCTOR
1 DHUMEER

uTFE uTFe
uTF utFs
uTFs uTFs
uTFE uTFe
uTFs uTFs

goooooooa

Fig. 5. Patient table. IBExpert view.
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The test result table consists of 6 fields (Fig. 6). All of them
are filled automatically during the testing process. The table
consists of:

MERIJUMIID identification number of the test;
PATIENDID identifications number of the patient;
DATETIME date and time of the test ;
IDIKACIJAS all indications that are selected:;

KONTRINDIKACIJAS all contraindications that are
selected as “YES”;

TERAPIJA decision on therapy.
Table ~ = JEME SN B | & | % 52 | 45| Get record count | MERDUMI
B, o mim Omedema o smmpetas even U S B
'MERLUMIID INTEGER NOT NULL.
- PP UNQ Faeid Name Fiedd Type Domain Sre |scale |Subtype Amay  Nothul |Charset Colate
il v | | JveRoovmo  JINTEGER | . | | | & [ | |
2 % PATIENTID INTEGER [=]

DATETIME TIMESTAMP o

4 INDIKACLIAS VARCHAR 00 O uwrs utFe
5 KONTRINDIKACLIAS VARCHAR 00 o urs UTFS

€ TERAPDA VARCHAR 50

Fig. 6. Test result table. IBExpert view.

O urs ues

V. USER MANUAL

The first window of the software consists of two buttons
“Pacienti” and “Tests” (Fig. 7). At the very beginning the new
patient must be registered in the database. To do that the
doctor must press on the button “Pacienti”.

&% Pacienti if.‘ Tests

Fig. 7. Main window.

After pressing on “Pacienti” a new form will appear
(Fig. 8). By pressing on the button “Pacientu saraksts”, the
doctor can inspect all patients who have already been
registered in the database (Fig. 8). This database consists of
one patient. By pressing on the button “Jauns pacients” the
doctor can register a new patient by filling in the application
form. There are two more buttons at the bottom of this form.
“OK” will save all data and close this form and return to the
main window. “Atcelt” will discard all changes and close
active form and return to the main window (Fig. 8).

=

Testa Pacients.

Vards Testa
Uzvards Pacients
Dzimums Nezinams
Dzim3anas datums 14.03.1998
Personas kods 130398-12203
Epasts

Adrese

Telefons

Gimenes arsts

Pacientu saraksts

Jauns pacients OK Atcelt

Fig. 8. Patient’s data form.

After returning to the main window (Fig. 7) and pressing on
the button “Tests”, a new form will open where the selected
patient’s history of test results will be shown. As it can be seen
in Fig. 9 the patient "Testa Pacients” has got no tests
completed yet and all fields are empty. The software has been
developed so that the doctor can come back and check the test
results any time. If there is at least one test completed for the
selected patient, under the label “Veiktie testi”, all tests will be
sorted by date and time, and by pressing on one of them the
test results will appear under the label “Testa rezultati”. It is
really useful because the doctor can compare older results with
the new ones. The button “Jauns tests...” will start a new test,
but “Aizveért” will close this form and return to the main
window (Fig. 9).
(T e e

Testa Pacients

Veiktie testi Testa rezultati

Datums

Jauns tests... Aizvért

Fig. 9. Selected patient’s test results form.

To start a new test the doctor must press on the button
“Jauns tests...”. A new form will open where the doctor must
check all patient's identified features that have been diagnosed.
When it is done the doctor can press on the button “Talak” to
go further or “Atcelt” to cancel all and to close the test form
(Fig. 10).

Pazimes

< Akmens diamelrs mazaks vai vienads par 5 mm
Akmens diametrs lielaks vai wenads ar 6 mm
Sapes nav iespajms remdat
Ir divpuséjs aizsprostojums (pinigs)

Pacientam ir viena niere
Aizsprostojums saistits ar akiltu infekciju
4 Urinskabes akmeni

Talak

Atcelt

Fig. 10. Patient’s features form.

When the doctor presses on “Talak”, the software will make
a decision whether it is a treatment with medication or surgical
therapies are needed. In case the patient must be treated by the
surgical method, a new form will open where the doctor must
check all diagnosed indications (Fig. 11). To go further the
doctor must press on the button “Talak” or “Atcelt” to discard
changes and close this form.
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- . I —_ ]
Indikacijas
¥ Kalcija akmeni, kas diametra mazaki par 20 mm
Cistina akmani, kas diamatra mazaki par 20 mm

Kaicija akmeni, kas diametra lietaki par 20 mm
Cisting akmeni, kas diametra lielaki par 20 mm Koraju formas akmen
Akmeni néeres apakiéa pold, diamelrs belaks par 10 mm [ Ir radu8as urétera raumas
Nedilkst pielielol anestéziu un n < ingjums

Mesen veiia operacia Ir viena niere

Inficéti akmen finfakciozi) I nisru mazspéja
Ir izvesdojusies urina staze

BijuSas neveiksmigas ESWL un PNL un URS terapias
Neveksmiga ESWL un URS
Neveksiiga ESWL lerapia

Patologiska blakusslimiba (aneirisms)
Anomalias nieres ieksiena
Patologiska aptaukosands
Melunkciongoda mere

¥l Skeleta deformacijas
Pacientam viena niere
Naslidéiusi niers
Hipartensifa
Cukura diabéls

ElpoZanas slimibas
Nefrokalcnoze

Nopietna aptaukodands
Akmeni nierds un uincela

Ir iela atikuSo akmenu masa

Talak

Atcelt

Fig. 11. Indications form.

When all diagnosed indications are checked, the doctor
must press on the button “Talak”. A new form will open,
where the doctor must answer all questions from top to
bottom. By default all answers are set to “NO”, because it is
the best possible situation when the patient has got no
contraindications at all (Fig. 12). When the doctor has
answered all questions, the program is ready to make the
decision about the treatment which can be obtained by
pressing on the button “Slédziens”.

Kontrindikacijas

Ja Ne
Vaiir akilta infekcia v

Vai i anomalijas nieres iekSiend
Vair urina staze =
Vi f noskisjusi niers

Vai i nefunkcion@joda niere. &

Vai ir skelela anomaiias £l

Vai ir patolodiska biakussiimiba {pieméram, anérisms) o

Vai i nopieina aptauko3ans. @

Vai i bijusi neveiksmiga ESWL procedira. “

Vai i bistami dzMbai, jarkojas nekavjoties “

Vai it asins recaSanas lrauegjumi . v o

Slédziens
Atcelt

Fig. 12. Contraindications form.

The Decision about the therapy is given in a new form. All
selected indications and contraindications are shown too. The
doctor can compare his opinion to the one given by the
software. The decision form can be seen in Fig. 13.

e e e

Slédziens
Tarapijas

Jaienielo stent E pac Las idé: Kad metodem
Medikamentozi jadod Trombocli

Izvéle starp laparoskopsu un operalio terapiu

Indikacias
Kaloja akmeni, kas dismelra mazaki par 20 mm
Ir eveidopes sadaumapms
Skeleta deformacias

Kontrindikackas
Akota infekeifa
Mafunkciongjoda niere
Asins recéEanas traucaumi

OK Atcelt

Fig. 13. Decision form.

If the doctor presses button “OK” in the decision form, the
test results will be saved in the database and the active form
will be closed. If the doctor presses on “Atcelt”, the test results
will not be saved and the active window will be closed. Now it
is possible to check the history of the selected patient’s test
results because they are saved in the database. The selected
patient’s test results can be seen in Fig. 14.
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Testa Pacients

Veiktie testi

Testa rezultati
Terapijas L)

Izvle starp laparoskopiju un operativo terapilu
Jaievieto stents un medikamentozi jaarsté infekcia un pac tas
likvida&anas pielieto kadu no kirurgiskajam metodam
Medikamentozi jadod Trombocili

Indikacias
Kalcija akmeni, kas diametra mazaki par 20 mm
Irizveidoes saSaurinajums -

Jauns tests... Aizvért

Fig. 14. Test results for the selected patient.

V.RESULT AND CONCLUSION

The proposed system allows to perform a quick and
efficient testing. It is very flexible and supports different
hardware. The software was tested by using real life cases.
The attending physician completed this test in real life
situations and compared the given decision of therapy with his
own decision. The given software was accepted as fully
working. There are no fundamental mistakes in the production
rule logics because they were confirmed by certified urologist
and were signed and stamped.

To create a computerized decision—making by using
decision trees and production rules, one of the main tasks was
to create synthesis of these two elements. One of the most
important stages was knowledge formalization and structuring.
Extensive knowledge of the disease development and the
patient is needed to choose the optimal therapy. A fully
working computer program has been developed and the
attending physician can use and test it in practice.
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Martin$. Krasnovs, Zigurds Markovi¢s. Lémuma pienem$anas programmatiiras izstrade nierakmenu slimniekiem

Darba mérkis ir datorsisteémas izveide, kas ir sp&jiga pienemt lémumu par terapijas izvéli nierakmenu slimniekam.

Lai datorizetu lemsanas procesu, nepiecieSams veikt vairakus uzdevumus. Terapijas izvélei nepiecieSamas plasas zinaSanas gan par slimibas attistibu, gan par
pasu pacientu. Saja nozaré eksistjosas zinaanas ir koncentrétas rekomendaciju krajuma, ko sauc par ,,Vadlinijam”, kas ir noderigas lémumu pienemsanas dator
realizacijai. Lidz ar to viens no uzdevumiem ir izveidot terapijas izvéles datorsistému uz vadlinijas apkopotds zinasanu bazes. Sada veida zinaSanas var
strukturiz&t, izmantojot lemSanas kokus, kurus var aprakstit, izmantojot kadu no zinaSanu atspogulo$anas shémam: produkciju likumi, freimu struktiras,
semantiskie tikli u.c. Saja darba produkciju likumi ir izvéléti par instrumentu lem3anas koku aprakstisana.

Terapijas tiek izskatitas tikai akmeniem, kas atrodas nieres. Pec kimiska sastava ir iesp&jams uzstadit medikamentozu terapiju, kura sikak $aja darba netiek pétita.
Programmatiira ir tendéta uz kirurgiskas terapijas izveli, kur katra metode ir izpétita. Katrai metodei ir indikacijas un kontrindikacijas, kas ir galvenais terapijas
izvele.

Maptunsit Kpachos, 3urypac Mapkosuy. PazpagoTka npuiioseHus 1/ NPUHATUS pPelleHuii PH NOYeYHOKAMEHHBIX 00J1e3HAX

Lenb paboTbl — pa3paboTaTh NPHUIOKEHUE, CIIOCOOHOE IPHUHATH pElIeHWe O BbIOOpPEe Tepanmuu sl OOJIBHOTO IOYEYHOKAMEHHOHW O00Je3HbIO.
YTOOBIKOMITEIOTEPH3UPOBATH POIIECC MPUHATHUS PEIIeHHI, HEOOXOANMO BBITIOJIHUTH HECKOIBKO 3ananuii. /It BbIOOpa BUa Tepaniy HeoOXoanMa HHPOpMaIus
1 O pa3BUTUH OOJIE3HHU, M O CaMOM ITalueHTe. B naHHOi oTpaciu 3HaHUS 0000LIEHbI B COOpPHHUKE peKOMEHalvi, Ha3bBaeMoM «PyKOBOACTBOMY, H IMEHHO OHO
U IPUTOAHO AJIA pealu3alliy CUCTEMBbI NpUHATUS pemeHuil. [ToaToMy onHa U3 3a1a4 — co3naTh 6a3y 3HaHMIL, HEOOXOAUMYIO KOMIBIOTEPHOH cucTeme. Takum
00pa3oM 3HaHHS MOXHO CTPYKTYPH3HPOBAaTb, HCIIONB3YS JIEPEBbs NMPUHATUS PEIICHUH, KOTOPbIE MOXHO OIHCATh, UCIIONB3YS OIHY M3 CXEM OTOOpaXKeHHs H
XpaHEeHHs JaHHBIX: NMPOAYKIHOHHBIE 3aKOHBI, (peiiMOBBIE CTPYKTYpPHI, CEMAaHTHYECKHE CeTH HTH. B 3Toi paboTe Kak MHCTPYMEHT M AepeBa IPHHATHUS
peteHnit ObUTH BBIOPaHBI POAYKIMOHHBIE 3aKOHBI.

Bupisl Tepamin paccMaTpHUBAIOTCS JIMIIE JUTS KaMHEH, HaXOQIUXCS B TTOUKax. [1o XMMHYECKOMY COCTaBy BOSMOXKHO YCTaHOBHTH MEJHKAaMEHTO3HYIO TEPAIIHIo,
KoTopasi Ooiee IMOAPoOHO B 3TOH pabore He Oymer paccmorpeHa. KommbroTepHas cucTeMa B OCHOBHOM MpEUIaracT XHPYPTHYECKOe BMEMIATeTbCTBO, TIe
KOKIbI M3 TNPEJOCTABICHHBIX METOOB TIIATEIBHO MCCICIOBAaH M Yy KaXIOr0 METOJa €CTh CBOM COOCTBCHHBIC WHIMKAIMM W KOHTPUHAMKALUH,
SBIIIONINECS] KJIIOYOM B BEIOOpE BHA TEPAIIHHL.
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