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ST]MI',IARY

A system was developed to test the feasibi.lity of using

computer facilities for the storage and retrieval of dental

treatment records. The general aim of the project \^ras to reveal

the nature of problems which might be encountered in Ëhe design

and planning for fuËure more comprehensive record,, systems"

Analysis of a conventional- hospitaJ- system showed. that tr,re.Lve

record events cor¡ld be disEinguished: registraÈi.orx; adlrnJ.ssJ-ora;

assÍgnmenÈ; hÍstory; exarninatfon; nadiog'raphJ"c exaniÍnation;

laboraÈory examination ; consul-tation ; dÍ-agreosis and Ë,reaËmen1r

plan ; trea tnent ; reví"ew; dischange . Individual- reeords coulld

be divided into episodes delineated by admJ"ssion and dischange

evenËs. Reconds of el-even pat.ients were anaLysedl in the

experiment and seLected inforrnatiorx was coded on punched cards

for cornpuËer entry with a prograrn which generated a rnagnret,Í"e Èape

master fíle storing Ëhe d.ata in logicaT sequence" A seeo,nd,l

program: written for punclaed card input and print output enabl-ed

simulation of on-line teletype keyboard and visual display unit

communication with the computer" Responses to requests for fi,ve

types of informaËion coul-d be elícited"
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The expenimenL showed that cornputer storage of dental records

and retríeva1 of inforrnation abouË the treatment management of,

individual patients r^ras possible" However before a computer-based

system could be specified and developed for implernentation in a

real sítuation there would be need for considerable further study

of the usage of dental records and the computer methods which

could be employed. Advice from systems analysts and computer

experts would be essentíal"
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INTRODUCTION

Men have altTays sought !ùays to sírnplify the calculations wtrich

are part of daily life" The abacus riras one devíce used for this

purpose by ancient eastern cívilizations, and índeed is stil1

widely used ín Asia. In 1641 Pascal developed a machine for

adding and subtracting numbers r¡hích were represented by cogs on

gear'wheels. The idea of a machine that could be prograrnmed to

perform sequential calculaËions automatical-1y is attributed to

charles Eabbage (r792-1871), but the Analyrical Engine which he

desígned was never built due to engineering difficulties. I4ajor

conËributions were rnade by Boole in 1844, who devised a binary

form of algebra, and by Holterith in 1891, who first d.eveloped the

punched card or paper tape as a means of storing and sorting data"

The first automatic calculator r¡ras designed by Howard Aiken of

Harvard university and built by rnternational Business Machines

corporation in 1937. This r,ras an automatic decimal machine using

punched cards and paper tape and operating via gear:s and

electromechanical relays,

The first electroníc automatic cal-culator rôras developed in

L945 by John l{. Mauchly and J. presper Eckert. Storing of
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numbers and computing was done by rneans of electroníc circuits"

Modern electronic computers nol^? nise transistons and rnícro-círcuits

and are capable of sophisticated data processíng at fantastic

speeds.

The past two decades have witnessed in the rnore affluent

nations the introduction of automation into many fields of hurnan

activity. The basic need of the business and scientific worlds

for faster, more efficient ways of handlíng larger quantíties of

information of diverse nature stimulated rapid and spectacular

progress in computer technologyr particularly as the potentíal for

many specialized applications of computers became recognízed.

For example, many banks and businesses noÌr use computers for

handling accounts, mailing lists and inventories" International

travel agencies arrange bookings via a centrally based computer.

Government clepartments use computers to produce electoral ro11s"

Military applications range from control of guided n¡i"ssile systerns

to teaching by the sirnulation of battle situaLior¡.s"

Much of the recent increase in many areas of scíentific

knowledge, partícularly in the physical scíences, would not har¡e

been possible without cornputers. Conrputer technology has

provided scíentífic workers with a Ëool- which perforrns calculations

at tremendously high speeds, makes logical decisions on the

results of intermediate calculations and so decides on subsequent
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steps, ar1.d which has the capacity for penmanent storage and rapid

retrieval of iurnense quantities of data. The computer notlt

handles much of the tedious, time-consuming data processing and

statistical analysis in research - for example, in research

relating to astronomy, engineering and the physíca1 sciences"

Thus, the scientist¡s time becomes more productive"

Unlíke other branches of science, the potenti,ai- for com(prlters

in rnedicine and dentistry hras not appneciated unti"l- recent years

when it was realized that nany bíomedical- sj-tuations rrere amenahLe

Ëo computer assistance. Apart frorn the generai- uses of conipuÈers

at the rnanàgerial level of hospital adrninistrat.íon - consisting of

handling accounts, inventories and payrol-1s - oËher specian_ized

functions have been developed such as the rnai"ntenance of r¿ed.ical-

records " computers have been widely used in rnedÍcar research to

store and analyse data - for example, in epÍdemiological

ínvestigations into the causes of cancer, The late entry of

medicine and dentÍstry into computer technology was due prirnarily

to a lack of suitably qualified workers. Major contributions

have been made by those who have received cross-disciplinary

training - for exarnple, in the biornedi"cal- sci.ences, rnaLhernati"cs

and stat.isÈi.cs" Such a background enables tresear,ehers to

1-ogicaltr-y anaJ-yse existi-ng systenns and to derÍ"ve q.ìatLherÉtica:l

fornulae which often fonro the basis of computer programs.

Exanlples of speciaLized compuËer appli"cations in nr¡edíci.ne i.ncl-ude
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the rnoni.Ëoring of, electrocardio65ram equipulent and genenal-

anaesthetic machínes and al-so the cal-cui-aËi"on of the optímur.l

radiation dosage distributíon in radioLherapy" CornpuËen-assisted

medical diagnosis vrhich offers a highly object.ive approach to the

diagnostic process ís anothetr ne\ü and very prornisi"ng. developrnent

in cornputer techr¡.ology. IL is anticipated fhat as a tresult of

wider rnedical applications of cornputers, in fuÈrutre motre tírne wíltr

become available for doctors and pararnedical staff to ful-fi.l- their

prirnary function, that of caring for the patient.

The use of computers in dentistry is r:elatively new. LEDLEY

(L954) was probably the first dentist to record the applicati.on of

a computer for high speed processing of numerical data.

rnitially there were few investigations into computer apprications

in dentÍ-stry" This could be attributed to several factors.

First, such investigations were lirnited to the tr_arger denËal

insti.Éutíons who could afford thei:r o\^rrx costpuE.er or Èo those

der¡.tal school-s rcith access Ëo univensity-owned. computers. The

use of scientifically-orientated pnograrnrning langtrLages devel_oped

primari"ly for scientí.fic research cornptr_icated the cnesÍ.gn of

computer-assisted dentatr- projects" second, Èhere ldas a l_ack of

suitably quatr-ified dentists who possessed an adequate knovrtredge of

mathematics and computer technotr_ogy.
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Despite these problerns, the ,¡.rse of cornprlrters has been

reported in rnany aspects of dentistry: for exampl-e, cornputen

assisted clinical management; craniofacial and generai- body growttl

analyses; student progress and teaching assessments; recording of

dental examinations; treatment planning; and automated

radíographic interpretation. It must be emphasized that rnost of

these investigatÍons are still at the research stage" Many

research systems are functional, but the standard of operation has

not yeÈ proved adequate to justify their implernentation into

general use.

R.EPORT O&IECTIVES

The objectives of this report rdere to investiga'Le Lhe

current status of computers in dentistry and Èo pnovide arìs\ders

to the folj-owing questions: trIhat i-s a cornpt¡ûen? How krave

conputers been tised in dentistry? Ïttlich apptr-icatíons are nrost

likely to benefit denËistry? What futune devel-c,pr;renËs rnay be

expected?

In addítion it r/as proposed to design and execule an"

experimental computer-based records system for dental patients

to investigate the feasibility of future comprehensive

cormnunicaËions systems for use in dental institutions"
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COMPUTER SYSTEMS

Any calculating machine whether operated by mechani"cal or

electroni"c ûreans is by def ini.tion å cornpuËer, hlorwever Èì:re tenn in

its cor¡rnon usage refers to the el-ectronLic auûofiIåËic cal-c'ul-aÈing

machine. The electronic corffputer i"s not onlly eapable of

performing complex arithrnetic operations consísLing of, addi"ti-on,

subtraction, muLtiplication and di"vísion at speeds measuLred in

rnillionths of a seeond but it can also be progra¡nrned Lo rnake

powerful 1ogíca1- decisions during caLculat.ions whi"ch deterin:ine the

subsequent course of calctri-atíons. Ln additj"on vasü quant.i,t,j"es

of informaLion can be permanently storecn and rapi.<ltr"y :retrûeved

upon demand. Despite its speed and, versaûitr_ity the coulpuLer is

basÍcally a highly sophisticated extension of the si.rnple

arithrnetic calculator and is not capable of independent thought

or action" Before it can perform the operations described the

computer rnust be provided with a set of í.nstructions or program

which directs the computer step by step in the specific nature

and sequence of tasks to be carried out. The term tacornputer

softwarete nefers to programs which ane devei-oped by hnghl-y Lnained

conput.eT progråmrlers .
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DIGTTAL ANÐ A.NALOG COMPIJTERS

There are L\,ro classes of el-ectnonic coulptnLers: digíüall

computers operate on discrete numeri.cal data r.Jïxi"l-st anatr"og

computers use data represented by 'continnral-tr-y vanying

rnagnitudes of physical quantít.i.es such as length, pI{' or vol-tage"

The range of applícations for the versatíle el"ectronic di"gital_

conputer (EDC) is rmrch wider than for analog conxprLlters which are

usually lrdedicated" or developed fon specíal-ized. functíons; fon

example, analog computers can be ideally applíed t.o bion-ogicai-

situations such as the rnonitoning of e1-ectrocardiogram machines

where the input consists of varying potential dÍfferences"

BASIC COMPUTER COMPONENTS

A typical EDC is composed of peripheral processing units

and a central processor which are collectÍvely known as rîcornputer

hardware'r. Peripheral processing units consist of i.npu.t and

output devices; a compíler whích Ëransl-ates progranÈs i.nto ¡nachine

l-anguage; locations fon the temporary storage of i.nput data

wait,íng to enÈer the central processor and output daÈa waít.Íng t.o

be printed on displayed. The temporary storage l_ocat.i.ons are

magnetic tapes or revolving rnagnet.ic drums on disks" The c,ent.ral

processor is the actual cornputing and decision-making area of the

corrpuÈer since iË contains Èhe arithmetic unit and Èhe cerrtral



I

nernory unit hrhere programs and data are stored during calculatiofls

(see Figure 1)" The latest EDC is capable of centraJ- proeessi.ng

speeds of up to thirty million insËructions per second and the

current trend is towards the developrnenË of srnal-l-er and stiLJ-

fast.er computers.

COMMUNICATION

The components of electronÍc circuitry can exist in two

possible physical states: for example, a swiËch can be open or

closed; a transistor can be conducting or not conducting; a

magnetic material can be magneti"zed or unmagnet,j"zedl .

consequenttr-y the internal machine 1-anguage used i,n elecÈronic

digital computers during computations is based upon a binany

system for the representation of numeric and r¡.on-nurûeric dat.a.

The development of prograncning languages s.t_rch as FORTRAN (,FgBnnix_a

TMNslation), ALGOL (AlGOrirhrnic Language) r COEOL (Çerunon

Business orientated Language) and cornpiJ-ens for Llze autonlati"c

translation of data to' and from inËernal machine tr_anguage tlave

greatly simpli-fied the problerns of cormulnicatj"on.

INPUT AND OUTPUT

Data may be input to a computer by means of punched cards,

punched paper tape, documents with magnetic ink lettering, rnark
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sense forms, magnetic tapes, teletype keyboard or rr!Lj-ght pen"

Èracings on a cathode ray screen (see Figure 2). punched cards

and magnetic tapes are most commonly used indirect input devices.

Data are recorded on punched cards using the Hollerith code which

represents alphanumeric and other characters by specifi"c

combinations of holes punched in the 80 colursrs and l_2 nows

gerked on standard compuËer cards" The input consíst.s of a deek

of cards whích is read sequentially by the cornputer" Magnetíc

tapes are generated ínitially by cornputer and they províde a r¡u.¡ch

cheaper'means of storing data outsíde the comput.er ttlan storage in

the central memory whích is very expensíve and lirnited in capaciLy.

Computer output rnay be presented ín several forËns: fcrn

example, as a recording on rngnetic tape, punchLed cards, pninted

output, plotted graphs or on a visual display uni.t (VDU).

Printed output is produced by high-speed line printers capable of

printíng 500 lines or more per minute.

rt is possible to cor¡rnunicate directly or indirectry with a

computer. Direct rron-linerr cormunication occurs via a remote

terminal which permits rrreal-timer! two-way interactíon between

user and computer (see Fígure 3) " The input device may be a

teletype keyboard or a lighË pen whi.ch i"s traced ove:r a caLhode

ray screen or VDU. computer response ís al_most irmnedíate and the

output can be visually displayed on a screen or presented Í"n aray



11

IBM Cord

Mognctrc Tope

Poper Tope

vout ¡^tto¡A!
z. 

"Jlf,
t€a.a

aÁl ¡

/z'

Figure 2.

r:oa¡o-oaat.:taooata¡tor to(t/oooooo¡tro/

Mognrtic lnk Choroclcr¡

Input media
(from KRASNOFF, S.0.,
Illinois, Charles C.

Computers in Medicine
Thomas Publisher, 1967)



¿

{

Figure 3.

)

I

3

Rernote computer terminal shovring
teletype keyboard and VDU



13

of the forms previously described" Ttrlis type of conununic.ation is

most r¿seful but very expensive since iL occupies tr-ange porti-ons of

central memory space, Advances in compuË,er technoJ-ogy are

continually reducing costs and remote coqtpi.iter Èerroinal-s vril-tr

become more readily available in future"

Indirecttroff-linert methods of communication are used more

frequently at present due to lower costs" Prepared data such as

punched cards are input to a computer which reads and then holds

the data in temporary storage areas" A queue is formed of

programs or rrjobstt awaíting execution by computer: and the tirne

lapse before any job enters the central processor j.s influenced

by the priority and the estimated processing time requined. This

delay between input and output rnakes indirect cor¡ïiuni.cati_on

unsuitable for certain computer applications whi"ch require

ir¡nrediate contact with the computer"

TIME-STTARING

Tinre-sharíng technics whereby a conoputer may process several

programs simultaneously have been applÍ.ed boËh to on-l_i"ne and

of f-i-ine situations. The central processor cari. handl-e data rurctl

fasËer than the input and output devices and tirne-sharing was

developed to ensure that the central processor was used r+ith

maximum efficiency and not permitted to stand inactive.
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SYSTEMS ANALYSIS

systems analysis is an essential pant. of ttLe pretr-i-nrLinary

investigations which precede the autornati.on of any system"

coinputer prograrmning technics require thaÈ a system by araatr_ysetJ

into a logical sequence of specific events. The requireznents for

computer hardware, software and personnel are ascertained duri.ng

Ëhe preliminary investigations: for example, the rnost suitabtre

type of computer and input-output devices; the nature of prograrns

needed to produce the desired restrlts; Lnae nurober of pnognamriers,

systegls analysts, key-punch machine operators and rhe aneixiary

staff required for efficient operation of the system"

FACTS CONCERNING COMPUTER SYSTEMS

General conclusions which are based on experience in the

planning and operation of computer-based systems are surunarizeð,

as follows:

1" Cornputers will not resolve alJ- problerns and apptr-ications Ír1rst.

be realístically developed for situati.ons wTrere systeûls

analysis has shor,n that posi.tive improvemerxts wi.lll resul_t..

2" Computers are not infallible an,i both accuraLe end. inaccurate

data will flow through the corxputer wi.th equal ease (r'gartrage

in - garbage out").
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3 Computer-based systems are expensive Èo operate and shoul_d

not be introduced until thorough investigation has

established that sufficient benefits will be derived to

justify the high cost.

computer-based systems do not result in financial savings

but can minimíze future cost increases and provide intangible

benefits such as improved efficiency and accuracy of reports"

4



CHAPTER 3

REVIEI,\T OF LITERATURE

The role of compuÈers as a tool of modern scientific research,

including dental research, is so well established no\^/ that

reference to the use of computer facilities in research reports is

frequently omitted" consequently this review is not exhaustive

but it does índicate the increasíng research activity concerning

dental appl-ícations of computers which rnay be grouped under ttrre

general headings of research, administration, dentatr- neconds

systelns, dental education and clinical applications"

As far as can be ascertained the earliest appJ_icati"on of

computers in denrisrry was by LEDLEy (1954). To assist, his

research on the functional force analysis of dentaj_ prostheses

LEDLEY used a computer to prepare tables showing how the tlÍrection

of masticatory forces varied with the slope of Ëhe occl_usaj- pLane

of the mandibular denture and wíth the angle of trpward swing of
t-

the nandible during cher"ring cycles. LEDLEY (1965) later suggested

that the computerts ability to rapidly process data could be

similarly applied in the analysis of functional forces associated

hTith fixed and removable partial dentures, so leading to the

serection of a design compatible with abutment support and. the
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mechanical strength of the design and rnaterials used in its

con s truc tion 
"

CARLOS (1964) reviewed the status of computers in denral

research and education and drew attention to several p<lssibl-e

reasons'why only a li¡nited nurnber of dental school-s rnrere usí-ng

computers. Amongst the reasons he suggested were inad.equaÈe

guarantees that potentíal benefits r,sould justify automaLion and

the high cosÉ, in terms of rnoney and time, of electnonic <lata

processing compared with clerical and mechanical- methods " I{e

reported a survey conducted in Spring 1963 which showed that

tTÀ7enty-fíve out of fif ty-seven d.enÈal schooi-s in the Unitedl States

were using computers to assist in denËa1 research and educatíon"

Table 1 reproduces a suumary of the survey. CARLOS concl_ud.ed,

that the development of new and useful computer applications

depended upon the 'rneeds, imagination and ingenui.tytr of denËa1

educators and researchers.

MOORE (L969) reported on the increasi,ng use of computers in

North American hospitals and dental schools" A majority of

dental schools preferred to hire computer tirne since only the

larger institutíons could justify the instal_lat.iurn of thej.r ov;n

compuËer faciliÈies. The rnost. cormnon appi_icati<¡n of eomputers

Ìüas in the processíng of research data" oÉher uses consíste<1 of

autornated record systems; exaurination and al-l-ocatíon of patients;
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Table 1. Reported use of computers in denËal school-s in the
United States, Spring, l-963^(CARLOS , L964)

' t.u' t.,,

it i"'

Type of UseJ<'*

Business adminístration
C1 inical administration
Preclinical research

Clinical research

Evaluatíon of applicants
Evaluation of student achievement

Source of Computer Services**

Own compuLer

University computer center
Purchase time on non-academic cornputer

Source of Progrananing Services'å'k

Professional programmers employed

Faculty members

Outside consultant prograÍEners

Dental Schools Using Computers

Nurnber

l_0

l_0

15

3

2o

I

IO

5

t6

19

3

10

Nurnher
25

40. 0

4.0.0

60. 0

12.A

8t)"0

32. O

40"0

20"0

64 "A

76"0

L2 "A

40"0

Per Cent
59 "5

Per cent of
ïlser School

¿ Based on responses frorn 42 of. 57 (73.7 per cent) of schools
questíoned

** several schools responded affirmatíveLy to rnore than T i.tem
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assessing student progress; rnarking rnuJLti-pl-e ehoice exarninaÈ.íor1s

and the Medical LiteraËure Analysis and Retrieval Systern (}4ED¡ARS)

which provided bibliographies on denral subjeets upon request"

RESEARCH

The computerss capacity to store and retrieve d.ata and

rapidly perform complex calculations and logical operations has

provided a powerful tool for use in dental research.

computers have been used extensively in the research of

general body growth and craniofacial growth and morphology

(BJöRK and SOLOtrù, 1962; GARN, L962; TANNER and O'I(EEFH, t962;

SAVARA, L965; BJöRK and SOLOW, tg66; SOLOtrü, L966; GARN and

HELMRTCH, L967'" sAvaRA and rMcY , trg6t; sNEATn, 1967; I,{ALKER,

L967a, I967b; B.A,RRETT and BRO}JN, 196E; MeN{JT"TY, EAR,RETT artd

BROI^IN, 1968; BRoIùl\ and BARRETT, 1969; solOtr{, Lg6,g; I,JALKER, 1g6g;

BRoliN, EARRETT and cl"ARKE, Lgva; so]"oi{, 1970; EERKOTürrz, r97x.;

CLEALL and cHEBrB, L97l; HUDDART, CLARKE and TIIACIGR, LgvLg

Rrolo, L972) " sAvaRA (1972) and tr{Ar,I(ER (1972) borÌr neporred rt¡e

use of electronic data-processing techniques to creveJ-op coznprete

three-dimensional nathenatical rnodels of the head, faee and jaws,

which were derived from specific recording poinls on

antero-posterior and lateral cephalogra¡ns for in<IivÍdral patients"

Printouts graphicallt "illustratíng 
predicted growth pattenns and
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showing the dírection and magnitude of growth vectors for each

anatomical landnrark could be simulated by computer" SAVARA

stated that stored discriminant data could be used to distinguish

between normal and abnormal development patterns. It was

proposed that this approach would pnovide onthodontísts with a

valuabl-e diagnostic aid and guide for treaËrnent planning.

BARRITT, BROIIN and SIMMONS (1966) describecl nurnerous ways in

which the computer could assist dental- research as exernplified in

a longitudinal growth study of Alrstralian Aborí.gínes. Records of

literature references and research data could be categorized and

stored" I,{hi"lsË punched card sorters a.nd tabulators performed

similar functions, automatic dat.a processi-ng rnechods were rnuch

faster, more versatile and were capable of rapid, acc,urate

statistical and numerical analysis of data" It was also

suggested that research methodology would benefit from the

exacting approach demanded by computer technics" The need for

consultation with experts in data preparation and statístics ïTas

emphasized 
"

LU (L966) used a computer to predict the probable course of

caries in individual teeth based on the Markov AnaJ_ysis invoJ_vi,ng

condítional probabilities" Ile poi.nted out the value of beÍn6;

able to estimate probable future dentall needs for dental- insurance

conpanies and publíc health departmenÈs. Such i.nforr'nafli-on u¡otrld
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enable the dental practítioner to advise his patients objectively

of susceptíble tooth surfaces.

YALE (1968) díscussed the applicati-on of computer prograuuring

prínciples Ëo radiographic interpretaÈion and he described a

theoretical design model.

ANDO, NISHIOKA, OZAI^IA, YAIíANO and SIIINODA (1968) rrere amongsr

the first to develop a compuLeri-zed. system for the rudímentary

analysis of radiographic images. Their aim riras to sËandardíze

diagnostic criteria and so permit an objectíve approach to

diagnosis of radíographs. The varying densities of an exposed

bite-wing film were converted from analog to dígital values and a

visual iurage of the radiograph in spot characters represenËÍng

certain densíty ranges was printed out by cornputer" Thís work

was followed by a computer-based study of density changes ín

alveolar bone duríng healing (AÌ{DO, NISHIOI(A, SIIINODA, YAMANO, and

ozA!ü4, 1969).

TIIOMPSON and LEtrIIS (1969) considered how rhe scope of denÈal

research has been expanded by Ëhe application of computer

technology. Hon¡ever the salient point was rnade that for handling

simple calculations the desk calculator remains indispensable.

DAVIDIAN (1971) reported the use of a compurer model

the force distribution on the root of a naxíllary central

to study

incisor.
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Any combination of forces and torques applíed at varying locations

on crown or root could be símulated" The root surface was

serially divided ínto small segments and the resistance of each

segment to applied torque was computed.

SOLOÌü (I97L) described a systeÍr which had been used for the

past six years at the rnstíÈute of orthodontics in copenhagen for

the epidemiological regístration and compuEerizeð. tabulation of

malocclusion prevalence. composite types of malocclusion were

defined ín terms of their component indivídual traits by means of

Boolean Algebra. Information concerníng the prevalence of

malocclusion was saíd to be useful for planning for and evaluating

the effectiveness of existing dental services.

JAcoBS, THOMPSON and BRotrrIN (797L) used a compurer to analyse

thermal sËress patterns in teeth" The predicted stress patterns

were shown to correlate with crack patterns found experimentally

in teeth subject to cycles of changing temperature extremes.

BTGGERSTAFF and I,lELLs (1972) reported a computerized, analysis

of the relationship of defined occlusal anatomical landrnarks on

the occlusal surfaces of naxillary and mandíburar post-canine

teeth" A tr¿o-dimensional nathenatical model was deríved from x

and Y coordinate data from photographed dental casts and used to

calculate the statisËical range of variation for a particular
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tttyp.tt of occlusíon" A more cornplex three-dimensional model ¡rras

a proposed future development"

DENTAI ADMINISTRATION

RUHLMAN and l,OltE (1968) reported a computer-basecl system to

reduce the amount of clerical work in dental clinics and to

provide an accurate and effícíent means of monitoring the progress

of students and patients. rn addit.ion the system r¡ras designed to

assign patients to students and retrieve patient case history data

for research.

OLDE and LIIEBKE (1968) díscussed rhe applicarion of computer

technics in a dental clinic teaching program for reviewing

student clinical activitíes, patient treatment progress and

generating accounts. rt was pointed out that as the emphasis in

teaching clínics changed from quota fulfilment by students to

total patient care, the need rrrould arise for rapid, more efficíent

means of processing information.

sMrrH (L969) described a computer-based method for assigning

patients to students ín a dental clinic. A system for

quantítatively evaluatÍng any particular assignment T¡ras developed

and a computer was used to select the optimum assignment of

patients to students which satísfied the needs of student and

patient, the student-patíent compatíbility and Èhe patient priority"
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MECKLENBURG (1970) reported a cornputer-assisted dental-

administration system used by the Indian Heal-th Service since 1965

to help overcome the inefficiency and errors of the prevÍous

record system. Regular incoming reports mainËained up-to-date

files on all patients and dentists" The system provided

varying types of group infornation which guÍded the administration

in making the most practical use of resources and could be used to

justify additional resources.

BARRETT (1970) reported in outline a computer-based system

developed for use in the Dental Department of the Royal Adelaide

Hospital for the nanagement of patí.ents assigned for treatmenÈ in

university clinics" SÈudenËs received suitable patients from a

waiting list of all patients which specified their basic treatnent

requírements" Card files of patients for whorn each sËudent was

responsible were periodically subrnitted to a compuËer" A

complete list of patíents was printed out and reviewed for current

responsibility for each patient and their treatment progress.

MAYER (I97I) described the use of an off-1ine computerized

billing service and management analysis in a private dental offíce.

Informatíon concerning treatment and accounts T,üas entered on

trstandard control slípsrr and sent to a computer centre which

provided itemized day-sheets and practice analysis reports and

which mailed monthly accounts to patients " Savings in time and

improved management control r^rere benefits claimed"
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SOKOLOI{ and RUHLMAN (I97L) discussed factors involved in rhe

implementatíon of a dental clínic computer system based on three

yearsr experience with the computer-based dental records system

of the University of Californiar. Los' Angeles, which was first

reported by RULILì4AN and LOIJE (1968)" AËtention ¡uas drawn ro the

misconception that computerized systems req¡.tire less personnel

when in facË the reverse is true. rn addition it was recommended

that the number and complexity of data collection forms be

minimized and that data processing be limited to ínformation which

would yield inrnediate positive benefits 
"

DENTAL RECORDS SYSTEMS

FrscHMaN, NETDERS and GREENE (1965) re.cognized rhe expediency

of preparing for automation of oral pathology records.

Accordingly they suggested an improved system for indexing the

results of pathological examinations" OraI diseases were

classifíed into groups and subgroups and each r¿as assigned a

numerical code suitable for input and storage within a computer.

In conclusíon these workers stressed the need for standardization

of nomenclature and classification of orai_ diseases"

MaccRxGOR and IIALABIsI(y (L967) r¡rere arnongst rhe fírsr Ëo

report the use of a computer for storage and retrieval of denËa1

paËient file information. A numenic code suítable for input to
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a computer Tdas devised for each ite¡n of patient information

consisting of history, diagnosis, treatment required and received"

The coded suurmar)r was punched on computer cards and input to a

computer. The nÉster fil-e containing data on all patients was

stored on magnetic tape and was regularly updated by merging with

a nerù file of currenË records. Ready access Ëo individual

patient records or cross-referenced inforrnation for research

purposes T¡ras possible by specifying the desired code combinaËions"

JAMES, GOOSE and MOORE (1968) attributed the limited use of

computers in dentistry to problems of cost and access to computer

facilities. Automatic processing of student achievement records

and of research data were cited as practÍcal applícations being

developed" A study ¡,ras described, being undertaken at the

Liverpoof Dental Hospital, to determine the feasibility of

maintaining a computer-based dental records system. Attentíon

was drawn to the value of such a systern in irnproving communication

within Ëhe dental profession and in amassing data for statístical

research into dísease"

BOGNORX, MAYIütr{ and }IOERMAN (1971) described a prororype

model for an automated dental health screening program" A

patient tras seated at a teletype keyboard where he responded to

questions shown on a computer display uni-t. succeeding questions

were determined by the response to previous questíons. The
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system r¡rasr rrel-l received by dentists and patÍ-ents and provi,ded

concíse comprehensíve sunrnaríes of patientso personal information

and history"

DENTAI EDUCATION

GLASS, Atrl.,IAN and FLEISCH (1965) reporred a compurer-based

method for recording and grading students0 clinical achievements"

A number of operative procedures in conservative and prosthetíc

dentistry, pedodontícs and periodontics were nurnerically coded and

printed on standard punch cards" studenË, patienÈ and tutor

names and identífication numbers together with the dental

operation performed and grading received were recorded on

these cards. Thís information üras punched on cards and.

uechine-tabulated to produce summaries of student clinical

performance" only the average gradirrgs for st.uder¡.ts r^rere

generated by computer"

EIIRLICH, JONES and BRITTON (1969) neporred a similar

computerized student evaluaËion system which maintained accurate

current information on clinícal work done by students" A

general increase in the efficiency of handling records was

observed. Rapid feed-back of grades kept students informed of

theÍr orÀrn progress and permítted the ready identification of

students who were experiencing academíc difficulties in time for

special assistance to be given"
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KILLIP (1968) suggested that conventional methods of teaching

denËa1 students be augmenÈed wiËh coïnputer-assisted instruct.ion.

The latter would permit high speed interact.ion beËween student and

subject matter with provisíon for adaptatíon to the different

learning rates between students"

GASTON (L97L) described the use of on-line computer assisted

instruction (CÆ) in the diagnosis of oral cancer at the State

College of Dentistry, The Ohio State University. A simulation

seçluence for six typical patients was established to permit

student interaction with the computer program to develop a freely

structured case history, physical examination and laboratory data"

On-line conrnunication occurred via teletype keyboard, cathode ray

screen and a 35 nrn projector" Students found CAI a valuable

adjunct to general course work. However GAsroN drew attention to

the high costs of developing programmed courses.

SOKOLOW and SOLBERG (L97L) descríbed a pilor srudy for

compLrter-assisted instruction ín Lhe diagnosis of

temporornandibular joint disorders" cornputer-student interaction

occurred vía a dísplay screen upon which appeared sirntrlaËed case

histories, requests for diagnosis and conrective ínstruct.ion"

The student Èyped his response on a keyboard, thus setting up an

informatíon feed-back to the compuËer.
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DILSItrORTH and PELTON (1972) reported a coûrputer simulation

study of a dental pracËice. Models were developed to descríbe

relationships between various procedures occurring in the practice

in terms which could be analysed by a computer" The computer

produced statistics for assessing the performance of each dental

team working under pre-determíned conditions" Simulatíon proved

to be a valuable tool for analysing the effí,ciency and economic

implications of varíous dental care delivery systems with respect

to personnel and scheduling rnethods empJ-oyed"

KOEIILER (I972) díscussed modern rneËhods available for

literature search and inforrnaLion netrieval which enable the

dentaL clinican or researcher to stay abreast of current

developments" For example, the MEDI,ARS computer sysÉern and other

compuLer-generated systems for selective d.issemínation of

information (sDr) to clinicians have been íntroduced in sor¡le

North American StaËes. Basically SDI is accomplished by

submitting a list of key terms describing the useros interest

which is then compared with computer files containing Ëitle or

key-word-in-context descriptions of current artícles. A printout

of bibliographic citations of articles that match the userrs

interest is sent out.
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CIINICAI APPLICATXONS

GLASS, ALMAN, FLEISCH, KAPUR and EPSTEIN (1969) described one

of the fírst autonated dental records systerns in which a cornpr.rter

partícipated in planning dental treatünent for paÈients based upon

the oral examination. It r^ras found that cerEain examination

findings correlaËed with recognized preventive and periodontal

treatments - for example, routine prophylaxis and topical fluoride

applicatíon for patients under sixteen years. The priority

treatment status of carÍ-ous teeth \ôras automatically computed and

lísted from numerical values allocated by the examiner for

different stages of caríes.

RICKETTS (1969) discussed the potenËial- of the compurer as an

aid to orthodontic diagnosís - for exarnple, in the analysis of

lateral head radiographs - by providing the cl_inician wíth

compuËer-generated tab,les showing noriltal_ ranges for various

dento-facía1 measurements. A cornput.er-based inforrnation bank

Tras suggested with clinicians contríbtrting Ëheir own clinical

knowledge and experience and conversely having access to that of

others 
"

KRAI'TER (1969) and KRAMER, LUCAS, EL-LAEEAN and L;ISTER (I97Oa

and 1970b) used computers in their efforts to develop more

accurate means of differentiating between various white lesions of

oral mucosa. rn partieular the research was directed tovrards
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easier identifi-cation of those lesions which were likely to

undergo malignant change.

CLARKE (1971) and KRAMER (1971) discussed the use of

computers in understanding the diagnostic process" CLARKE

stated that computers can be applied rto test theories of how

people learn to perform complex intellectual tasks by

forrnulaËing these theories as compL!.ter prograrnrnes and comparing

the results with those achieved by peoplett. KRAMER described a

study involving the diagnosis of trüo very símilar lesions; lichen

planus and leukoplakia" A computer was gir,'en detaíled

inforsntion concerning both lesions and progrêmrned to perforrn

discrimínant analysis of input data. Clinical diagnoses were

checked against the computert s quantitatíve diagnostíc

assessments" In this manner it. was suggesËed that compu.ters

can índicate human errors or even new disease e.nti.ties or

diagnosti.c categories at present. unknown.

BTGGERSTaFF (1970) presented a research report relating to

the development of a computer system to assist in the analysis

and planning of correctíve orthodontic treatment. Two-dimensional

outlines of the occlusal surfaces of the upper and 1or¿er dentition

ürere superimposed and displayed on an oscí11oscope screen.

conrnunícation with the computer via a light pen or a teletype
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keyboard resulted ín visual simulated reali"gnrnent of individual

malposed teeth to more esthetic positions.

HAYI,JARD (I97L) díscussed the impact of the new sci.ence of

cybernetics upon Ëhe future of dentístry. Ile cited examples of

cybernated dental procedures developed by the Uníted States Army,

including diagnostíc analysis of radiographs, coÍnputer-dírected

construction of ínlays, orÈhodontie appliances and denture

pro stheses.



CHAPTER 4

AN .EXPERII4ENTAL DENTAL RECORDS SYSTEM *T

CONVENTIONAL RXCORDS SYSTEMS

Conventional dental records are handwritten docurnents

providing a cornplete record ín one file for each patient.

Patientsr record files are stored in a records library in

numerical or alphabetical sequence on shelves or in filing

cabinets. Retrieval of information and the addition of new

information about a patient require a search for the file r¿hich

is sent to a clinic or office where the file is read and a new

entry is made" The file Ís then returned to the records library.

rnstitutions dealing with many patíents are faced each day with a

large number of transacËions and file rnoveqÌents of this nature"

For example, the DenËal DepartrnenË of the Royal Adelaide liospital

whích is not a large institution currentl-y maintains record files

for 851000 patients and the number increases by about Br00o each

year. On average about 200 record files are used each day"

Presented in surmary to the 12th Annual MeeËj-ng of the
rnternational Association for Dental R.esearcti, Australian
and New Zealand Dívision (HUNTT I97Z)
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ConvenËional records systerns have several disadvantages"

Consider:able space is required - for example, the approximate

floor area occupied by the dental records library and activities

assocíated with the records department at the Royal Adelaide

Hospital ís 1r850 square feet" occasional loss or mí-splacement

of records are problems inherent to the manual filing system.

rnformation stored in record files is often i1legible, disordered

and lacking in logical structure" rnfonmation retrieval which

invol-ves scanníng through dental- records may be a prolonged and

arduous task, particularly when the records are bulky as in the

case of patients who have extensive dental histories, símilaxll.y,

retrieval of statístics in planning improved patient må.nagernent or

for research studies is often diffícult"

STI.]DY OEJECTNVES

An experimental computer-based system was developed as a

first sËep in testing the feasibitity of storing dental record.s

for a number of patients on computer files with provÍsion for

updating the files and searching them for retrieval of inforrnation"

The author r¡/as involved ín the specification of program requirements

but the actual Programs were wrÍtten with considerable assistance

from an experienced prograflrmer.
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The general aim of the project !üas to reveal the nature oF

problems which might be encountered in the design and planning for

future more comprehensive records systems.

}4ETHODS AI{D RESULTS

A}IALYSIS OF A CONVENTIONAI DENTAI RECORDS SYSTEM

The first stage in the experirnent involved a critical analysís

of a conventional dental records system i.nËo a logical sequence of

events and episodes.

Events

A study of the records system currentl-y used in the Dental

Department of the Royal, Adelaide Hospital shorsed that at least

twelve events ¡,sere distinguishable during patient management.

These rù¡ere: registration; admí ssion; assignment; hi.story;

examination; radiographic examination; laboraLory examination;

consul.tation; diagnosis and treatment pran; treatment; review;

discharge.

Registration: an office recordin g of personal information

about a prospective patient - consisting of name, address, date of

birth and title. A unique registration or hospital number was

allocated to ídentífy the patientts records"
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Admission: an office recording of a patientrs admission for

treatment. Admissíon usually depended on Lhe nature of treatûìent

sought or required and on the assessment of the prcispective

patientrs eligibility Ëo receive treatïnent"

Assi t: a record ing of the placealent of a patient¡ s name

on a list which was either the list of the dentist who assumed

responsibility for the patient or a T¡raiting list for subsequent

transfer to a dentistrs list"

Historv3 a recording of chief complaint, hisËory of

complaint, dental and medícal history.

Examination: a recording of the general, oral and denËal

exarninations.

Radiographic examination : a reconding of the type of

the exa¡nination.examination and the report on

Laboratory examination : a recondíng of the type of

-. and the reportexaminatíon - pathology or culture,

of the examination"

for example

Consultation: a recording of the outcorne of a consultaËion

with another department or dentist who nray be asked to treat the

patient.
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Dia sis and treatment lan: a recording of diagnosis,

treatment plan and prognosis"

Trea tmen.t: a recording of treatments carried out during each

visit.

Review: a recording of periodic review of a patientts

treatment progress and current treaËment status"

Discharge: a recording of a pat.ientrs diseharge stating the

reason for discharge, a suûEnary of tneatrnent. neceived and the

status of the patient on discharge.

Episodes

A study of the denÈal histories for several parients showed

that the continuing dental care of a patient invariably consisted

of episodes of active treatment delineated by adrnissi.on and

discharge events" The episodes \¡üere separated by periods during

which no treatment \^ras required or sought by the patient" I,Ihen

an episode rÀras incomplete by the time of graduation of a dental

student treating a patient, the patient Inras reassigned to a

waiting list or to a neqr student or graduate dentíst. rn the

experiment it was considered useful to demarcate the transfer of

a patienË to another dentistrs care by taking the date of transfer

to indicate the beginning of a new epísode"
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DESIGN OF A.I{ EXPERIMENTAL COMPTJTER.-EASED RECORDS SYSTEM

Experimental desígn wí11- be discussed under two rnain headings:

fírst, storage of paLient information on a cornputer file; second.,

reËrieval of specified information frorn the fil_e.

S torage

The input for electroníc data processing consists of cod.ed

data and a program instructing the computer how to operate on the

data to obtain the desired result.

rn the experiment the dental records of eleven patients were

analysed and selected information r^ras recorded on data sheets and

transcribed on to punched cards. The card deck was then

submitted to a computer together with, PROGRAM cNl also coded on

punched cards (see Appendix E). Thís pnogra¡rÌ effected transfen

of the data to a magnetíc tape thus creatíng a master file storing

the data within Ëhe computer.

The rnethods and criteria for reconding examinatÍons, diagnosis,

treatmenË plan, prognosis and the type of statistics required by

the various specialist departxnent.s rìrere expected to differ"

consequently the records for three hypothetical_ orthodontic

patients were included in the experiment to determine the efficacy

of computer storage and retrÍeval of this specialized type of

dental record"
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Informatíon

Information collected from the casenotes consisted of two

types: patient and dentist data; and event data.

PaËient. and dentist data

Identification of the patient nequired a record of hospital

registration number, surname, initials, title, birth date and

address" Identificatíon of Ëhe dentist in ctrarge of the

patient¡ s treatment rnanagement required a record of surname,

initials, title and hospital status"

Event data

The date and relevant. details rej_ating to any of the tr¿elve

previously described events were recorded for each patient.

Records

The transfer of information to punched cards was simplified

by the minimal use of coding"

Conrnunication

Tno types of input card were r.lsed: Ëype one, a narne card for

recording the name and other inforrnation abor.¡t the patient or

dentíst; type 2, a text card for reconding additional daËa or

descriptive information abouË the varior¡.s events (see Figure 4) 
"
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Both card types had the same forrnat so far as PROGRAII CNI which

generated the record library file was concerned.

Input card format

The 80 columns on punched cards were divided into fields

which contained specific defined varí.ab1es"

Reeord day, month and year of an event \ôrere recorded in

columns I to 6 which contained fields l, 2 and 3, each consisting

of two characters.

A two digit code specified events in field 4, columns 7 and

01
02

regi stra tion
admission
a s s ignment
history
examination
radiographic exarnination
laboratory exarnination
con sul ta tion
diagnosÍs and treatmenË plan
treatmenË
review
discharge

o4
05
06
07
08
09
10
11
L2

8

03

cards type one and two were designated respectively by ol or

02 entered in field 5, colurnns 9, 10"

rn the case of card type two when rnore than one card was

needed, the sequence Ìras indicated by a number punched in fiel-d 6,

colurnns 11, L2.
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The cards forming a set for one event for one patient were

linked by the patientts hospital registration number punched i,n

field 7, columns 13 through 18"

Four variabres each defined by a unique range of numeriçal

values could be specified in field B, col-umns 19, 20. Numbers

between 11 and 85 punched i"n this fierd desi"gnated specific Ëeeth

by means of the two-digit tooth code recornmended by the

International Dental Federation (F.D.I.) (see Table 2).

rnformation of special note lias indicated by punchíng 99 in

columns 19, 20. one of five possibl-e orthodontic treatment

stages Ììras recorded by punching the appnopriate number from 90

to 94. Finally, 01 to 09 punched in field g indicated rhe group

number for the malocclusion classifícation system which was used

in tlee records of the three orthod.ontic patients ín the

experíment (see page 63).

Fields 9 to L4, columns 2! to go contained alphanumeric d.ata

for purposes differing according to card type (see page 44) 
"

Input card entries

one name card and one or more text cards \¡rere required to
record ínformation about an event. Each card in a set of cards

relating to one event included the day, rnonth and year of the

event, the patient! s hospítar- regístratÍ.on nurnber, the event cod.e,
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Table 2 The F "D " I " two-digit. t.ooth code for
pernanent and primary teeth*

* Field 8 entrÍes - see text

Third molar

Second molar

First molar

Second premolar

First prernolar

Canine

Lateral incisor
Central incisor

Permanent
Too th

18

I7

L6

15

T4

13

L2

11

UDDCT
Riäh r

Quadrant

28

27

26

25

24

23

22

2L

UDDer
Lält

38

37

36

35

34

33

32

31

LoT¡TET
Left

48

47

46

45

44

43

42

4T

Lohler
Rieh t

Second molar

First nolar
Canine

Lateral incisor
Central incisor

Primary
Too th

55

54

53

52

51

Uooen
RiÞhr

Qtradrant

65

64

63

62

6L

Uo
LE

Derft

75

7l+

73

72

7T

LoI^/ef
Left

85

84

83

82

81

Lower
RiShL
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the card type and the card sequence when more than one card of

type trnro was used,

Values coded in the first severn fields ui.r.iquely described

each necord card. Entries in the other fÍel-Cs vari"ed between

narne cards and event cards and between evenLs 
"

Field E was not used in nane cards and fields 9 t.o 14 were

re-defined 
"

A paÈient's surname and íní.tj-als !üere recorded in fietr-d 9,

columns 2L to 40 for the registratí-on event only. Fon all- other

events field 9 contained the surname and ínití,al-s of Ehe denÈist

in charge" The appropriate title was specified ín fíeld 10,

column 41 by a single digit code:

Mr
Mi ss
Mrs
Dr
Pro fe s sor

The status of the dentist was coded and punched in field 11,

column 42:

3rd year student
4th year sËudent
5th year studenr
postgrad.uate sÈudenL
hospíta1 hononary
hospiËal staff

t
2

3
4
5

I
2

3
4
5
Ä
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Ttre patientrs birth day,

name card in fields 12, 13, L4

registration event.

month and year \dere recorded on the

in columns 4,3 to 4E only for the

In the text cards the tooth designati"on r,{as entered Ín field

8, columns 19, 20 to enable retnieval of records for any event

rerating to specific teeth. use of the code 99 in the same field

marked the entry as a 'tnote well'r record - a history of rheumatic

fever or drug idiosyncrasy, for example - which was brought to

attention on all printed outputs from the file for a particular

patíent" Entries preceded by the malocclusion classification

code 01 to 09 in .field 8 were retrieved by computer and included

in printouts in response to enquíries concerning orthodontic

treatment progress.

Fi.el<is 9 to 14 of text card.s were used Ëo enter alphanumeríc

data representing all nelevant. information relating Ëo any of the

Lwel-ve events pneviously described" sixty cl-laracters \üere

available on each card and up to ni-ne cards could be used to

record each event.

Casenotes library tíc tape fil-e

PR.OGRAM cNl r¡,ras used to sËart the sysËem. trnput consisted,

of, a card file of dental records prepared as previously described.

The cards r/üere arranged in ascending order of record day, record
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month, record year, event, card type and card sequence for each

patient" In addition the card files for individual patients riüere

placed in stríct ascending numerical order of hospital

registration numbers.

and

The

(1)

(2)

(3)

program generated three index numbers for each record:

the sequence number of the record in the card file;

a number compounded of hospital number, record year,

r-ecord month and record day;

a number compounded from event, card type and card

sequence.

The first index number located each record on the rnagnetic

tape fíle and the second and third index numbers in combination

uniquely designated each record irrespective of its place on the

file" rt was anticipated that the future use of a sort and merge

routí,ne would enable arrangement of the record card images in

ascending order of the latter two índex nr.lmbers thereby

eliminating the need for arranging card fíles in strict numerical

sequence.

The program prepared an index of the card images in three

arrays (see Table 3). corresponding elements of the arrays

recorded the patientrs hospital number (Array 1), the sequence

number of the first record (Array 2) and the number of records on

file for the patient (Array 3). For example for the patient with



47

Table 3. Index of card images in three arrays

Values

in
atray

elements

L325

I620

7 3t6

10203

115 35

r234s

t32t2

20304

2247 3

23325

25399

Array 1

Hospital
Number

I

T2

28

400

5L4

s33

693

709

813

840

870

Lrray 2

Sequence
Number

11

T6

372

LI4

T9

160

L6

104

27

30

30

Array 3

Number of
Records
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hospiËar number 73L6, the sequence number of the first record is

28 and the total number of records on fí]re is 372" The three

index arrays were written on the casenotes magnetic tape file as

one logical record. This record was followed by one logical

record for each card íurage and its three index numbers.

Appendix C shows a printout of a sectíon of the rnagnetic

tape file representing the data ¡¿ritten for one patíent. , Each

line of the prinËout consists of the three index numbers and-the

card image constituting one logieal record.

Retrieval

For retrieval of information specific enquiries were coded

the computer together r¿iÈh theon punched cards and submitted to

master file and PROGRAI'{ CNz

program searched the master

output.

(see Appendix B) " This second

file and presented ans\irers as printed

rn the experimenË informatíon ret.rieval was limited to five

typical enquiries.

Records on file z ate the records for a particular patÍent

on file?

Event information: rtrhat info rmatíon is available on any

combination of the tswelve evenËs previously described since a

specified date?



Number of visits: how many visits has the patient made

since a specified data?

Tooth information: what information is available for a

particular tooth?

Orthodontic treatmenË progress: what is the currenË

orthodontic treatment status of the patient?

It was reaLízed of course that a more comprehensive system

r¿ou1d have to accommodate requests for many other types of

informa tion.

Enquiry card format

The response to each requesË \¡ras evoked by a single punched

card (see Figure 5) . The 80 colurnns rdere divided ínto 18 fields

containing specifically defined variables.

Hospital number was punched in field 1, columns 1 to 6.

The type of ínformation sought was specified by a response

code punched in field 2, columns 7, 8.

Response Code Enquirv

49

Records on file
Event information
Number of visit.s
Tooth informatÍon
Orthodontíc treatment progress

01
o2
03
04
05
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Field 3, columns 9, 10 contained either of two varíables

which \^rere determined by the preceding response code.

rnformatíon recorded sínce a particular date was retrievable by

specifying the month and year. llhen preceded by response codes

02 or 03 in field 2, numbers between 1 and 12 punched in columns

9, 10 specifíed the ttfrom monthrr value of the date. Field 4,

colurnns 11, 12 specified the last two dígits of the year of that

date - that is, the rrfrom year" value"

Response code 04 in field 2 arrd the F.D"I. two-digit code 11

to 85 punched ín field 3 identified a particular tooth.

Twelve síngle-colunrr fields, eolunrrs 13 to 24, were

available for indicating the event or combination of events of

interest" Events on r¿hich information was sought rnrere specified

by punching 1 in the appropriate colurnns. A brank or 0 punched,

in any of these colurnns indieated unrequired evenËs.

Field Colunrr Event

5

6

7

8
9

10
11
L2
13
t4
15
t6

13
L4
15
L6
T7
18
L9
20
2L
22
23
24

registration
admission
as signment
hi s tory
examination
radiographic examina tion
labora tory examination
consul ta tion
diagnosis and treatment plan
trea tment
review
discharge
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Finally, the inÍtials and surrì.ame of the person making Ëhe

enquiry hrere punched in field 17, columns 25 to 80.

Enquiry card entries and prínt output

Although batch processing with punched card input and print

output was used ín the experiment, PROGRAM CN2 sirnulated on-1ine

ínteraction between user and Èhe computer via teletype keyboard

and visual display unit. The format of the output was planned

to simulate a display on a cathode ray screen.

Records on file

The inpuË card contained hospital number and response code

(01) only.

The answer \¡ras either yes or no. rf yes, the printout gave

the patientts hospital number, name and initials, title, birth

date, date of registration, address and other information recorded

at the time of registration and age at the date of registration.

rf the anshTer hras no, the printout stated that the records were

not on file (see Figure 6).

Event information

Hospital number, response code (02), ,rfrom monthr¡, rrfrom

yeartt and specified events were entered on the input card.
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Failure to specify the month and year resulted in a printouË

of required events from the date of registration. as mentioned

previously t aly combination of the twelve events could be

retrieved. The program first determined whether the patientrs

records úrere on file and if they rÂtere not, a message was printed

out to that effect" If the records úrere on file the program

listed the information requested, preceded by the registration and

rrnote welltt information (see Figure 7) 
"

Number of visits

Hospital number, response code (03), rtfrom monthrf and rrfrom

yeartt $rere entered on the ínput card"

Providing the records were on file the printout gave the

information sought (see Figure B).

Tooth information

Hospital number, response code (04) and F"D"I. tooth code

rarere punched on the input card"

rf the records r¡ùere on fíle the computer searched the entire

file for the paËient and the printout listed all the entries

having the specified tooth coded in field I of the original

input data cards (see Figure 9) 
"
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Orthodontic treatment SS

Only hospital number and response code were required on the

ínput card.

A new computer-orientated scheme for classifying malocclusion

r¡ras proposed, by ACKERMAN and PROFEIT. (L969) " B¡i this sys,tem the

orthodontist simultaneously clas sifies and diagnoses malocclusions

ínto nine groups based on the prevalence of problems associated

with each of fíve díagnostic subgroups: tooth and arch alignment;

profile / esthetics; the Angle classífication of malocclusion;

bite depth; and lateral arch relationship bet\Áreen posËerior teeEh.

A high group number indicates a less favourable prognosis due to

increased complexíty of the contributi.ng etí"ological factors and

the treatment required to correct the mal-occlusion. The

relative contribution of problems from Lhe individual subgroups to

the total malocclusion ís assessed by the orthodontist who

subjectively assigns a score to each subgroup. The total score

out of a maximum or 45 indicates the severity of the malocclusion.

This classífication system was used in the experiment and the

various categories as described above formed part of a special

printout format in response to enquiries concerning orthodonLic

treatment progress. rf the records were on fíle the printout

listed the registration andttnote welltt information followed by

the name of the orthodontist who deterrnined the treatnent p1an,
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the group classifícation and detai,ls of the diagnosis and

treatment plan provided the group classification number rn¡as

entered on the original input records" This was followed by a

tabulation of the treatment progress which gave the inonth and year

r'rhen each stage of treatment rüas begun, whether the stage had been

completed, the number of visits in each stage and the duration in

months" Finally cumulative totals of visits and months duration

since active treatment was begun were listed (Figure 10) 
"

Error messa

Specification of the response code precísely defined the

1egal range of values which could be entered in the fields

containing ttfrom monthrt, tooth code and specified event

ínformation. Illegal field entries or failure to specify

hospital number or response code resui-ted in the pri-ntout of

error messages which listed and totalled all errors nrade on the

input enqtriry card"

Incorrect. enquiries r¡rere not answered (see Figure 11)"

DISCUSSION

The present study achíeved iËs objecËives: Ëo desígn an

experimental computer-based records systern; to writ.e programs to

effect desíred results; and to execute the programs rn¡ith test data"
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The systern performed satisfactorily

conditions. fn mind at all stages

to reveal problems which would have

comprehensive record system such as

to 87.

7A

under a variety of test

of the experiment \das the need

to be faced in planning a more

the one described on pages 76

Computer-based sysËems are expensive and time-eonsumi.ng t.o

design and operate. Distinct advantages for a proposed systern

over a conventional system musÈ therefore be shon¡n in order to

justify the high costs of cornputer equipment, developing cornputer

programs and systems maintenance, Existing manual systems

should be analysed to assess their value in terms of efficíency in

tíme and personnel and their contribution to the care of patients.

It ís possible that thorough systems analysis may lead to

improvements in existing systems without introducing computer

techniques 
"

The experiment showed that before a comptrter-based records

sysËen could be specified and developed for irnplementation in a

real situation, considerable fr¡nther study was needed in three

areas which are discussed bel-ow under the headi-ngs: infornntion;

suitable computer systems; other considerations.

INFORMATION

Obvious stages in Ëhe development of any computer-based

system are to define the objectives and Ëhen consider the various
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rnrays ín whích the objectives can be achieved" The scope of a

records system should be clearly defined at the outset so as to

provide positive objectives and to avoid accumulating unnecessary

information 
"

A comprehensive records system r¡ould have to process a much

greater volume of informatíon than was used í,n the experirnent"

The devetropment of a workíng syst.em would requi"re the collaboration

of dentists, professional systerns analysts and computer experts"

The professional and lay usage of dental- records would have to be

examined more closely and taken into accounË" Further

investigation is needed to define the special- requirements of the

different dental departments with respect to recording methods and

retrieval of statistics most useful for pati-ent managemenË within

the different departments. In the experíment, malocclusions were

qualitatively and quantitatively descríbed using a new computer-

orientated orthodontic classification system which facilitated

retrieval of useful statístics on the treatment progress of

orthodontic patients. Research into the other specialized

dental departments to identífy sÍmilar systems for classifying

patients into logical groups would be essential before computer

techniques could be applied effectively.

Recording systems ernployed must be simple from the point of

vielr of users who would be mainly lay personnel with Little
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knowledge of computer techniques " ConsequenÈly the recordinSS

system used in the experiment provided for texË entries free of

format restrictions and mínimal use of coding. In this manner

the dentist retained hís right of freedorn of expression sínce no

demands lrere made to regulate the length or content, of casenotes

entries 
"

The results of the experimenË eruphasized the need for both

programs and input data to be free of errors otherwise the outpuË

was inaccurate and therefore useless. Certain discrepancies in

Êhe data were detectable by special subprograms incorporated

within the main programs but it was virtually impossible to

eliminate human errors from the system which relied on manual

methods for recording and transcribing informatÍon. On this

point it is interesting to note the exoerience of the Institute

of Medical and Veterinary Science in Adelaide. A considerable

number of data entry errors may occur, notwithstanding the

provísion of sight verification - Èhat is, the sctreen display of

the data to be entered for confirnptÍon by the operator before

the data are sent to the cornputer"

SI]ITABLE COMPUTER METHODS

It was shown that batch-processing of punched cards did not

provide adequately fast interchange with the computer and would

therefore be unacceptable for an extensive records system.
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Direct data enËry and inforrnatíon retrieval via widely distributed

on-1ine remote computer terminals with teLetype keyboards and

visual display units would be an essential feature of any future

system" Tt is not unreasonable to suggest that dentists

themselves could be trained to operate computer terminals and to

enter information directly into the computer on teletype keyboards

which are very similar to ordinary typehrriter keyboards. This

procedure would reduce the time and number of errors associated

with the transcription of data from reeording sheets to a

computer by a special terrninal operator. Ilol,rever, experience

wiËh the development of computer systenrs for u.se in United Stat.es

hospitals has shonrn that it is very difficult to convince doctons

that they should use the Èei-etype keyboards thernselves. A

possible explanation is the widespread pract.i-ce in that country

of assigning Ëhe task of medical- recording to clerks.

capital and running costs of a cornprehensÍ"ve cornputer-based

system wot¡ld be dependent on the cosËs of central_ processon and

peripheral devíces including remote terroinals and storage

facilities. Preliminary systems anaryses would be needed to

reveal the hardware and software requirements of individual

dental institutions" as previously mentioned the Dental

Department of the Royal Adelaide Hospital maintains records for

85r000patients and this number increases by about grOO0 each

year, The records could be grouped ínËo an active file and an
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archives file (see page 75). on the assumption that an average

of 50 logical records each consisting of an average of 40

characters are stored for each patient, the number of characters

involved in an act.ive file of abour 51000 patients would be

approximately 10 mí11ion. storage reqnrirernents would vary with

the storage rnedium - for example, 10 mil-l-ion charac,ters would

occupy approximately one magnetic tape, 2rîaa feet in length.

However storage of the remaining B0r00o dental records on an

archive file involving some 160 milrion chanacters would preser¡.t

a much greater problem. A cheaper storage medium - for example

microfilrn - míght offer an economically converrient solucion.

There would be rnany advanta,ges in having a dedicated

computer; that is, a computer limited in use to the records

system with specific capabiliËies to perform the required tasks.

For an outlay of about $sorooo it would be possible to purchase

a computer suitable for the Royal Adelaide Hospital Dental

Department. However, further expenditure from acquiring the

necessary programs, training staff and from running costs would

finally deterrni.ne the economíe feasibiJ-í.ty of such a system"

Owning a computer as opposed to buying cornputer Ëirne and sharing

a central computer with other users would probably reduce running

costs. Another advantage.would be easier conËrol of access by

unauthorized persons to confidential inforrnaÈior¡. in the computen

files 
"
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OTHER CONS]ÐERATIONS

Medico-1egai- requirements

Members of the medical and dental professions are at present

required by law to acknowledge Ëheir responsibil-ity - usualtry by

their personal signature - for entries in case-notes" !üith the

advent of cornputer-based records systems, alternative means wí11

need to be devised for identifying dentists responeible for entries

whích are at the same time accepted in law and suiËab1e for inpuË

to a compuËer" Microfilm copies of records whí,ch bear some mark-

of verification by a dentist might be legally acceptable. Two

other methods have been suggested" First, identification badges

could be slotted inËo a computer terminal, read by the computer

and checked against a listing of persons wíth authorízed access to

the computer. Second, the computer may be used to verify

signatures input to the computer by rneans of inscribing on a

eathode ray screen r.rith a r'líght. pentt.

Filine systems

A futr¡re computer-based system would probably require Ërzo

files: an active file and an archival fi1e" Only the records of

patienÈs who had recently received treatment would be included on

the active file. After a specified tíme l-apse during which no

ftrrther entries were made on a particular parí.ent8s file, these
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records would be transferred to an archival- fil_e and stored for an

Índefinite period. Should the patient return for treatment aË a

later date his record file would be transferred from the archives

back to the active file"

a comprehensive computer-based records system would be

obviously highly dependent on the contínued operation of the

computer and intact computer files" standard computer procedures

in file manipulations provide protection in the evenÈ of accidental

erasure of the naster fil-e. Each day before any neÌ^r transacti.ons

are made, Ëhe master fite frorn the previous day is duplicated and

held ín reserve. The naster file i.s then updated as a result of

the day¡s transactions which are reeorded separately and also held

in reserve. should the day file be accidentally erased, a new

day file can be readily constructed from tÌae dupl-icat.e master file
frorn the previor.ls day and the record of the day' s transactions.

A HYPOTHETICAI COMMUNICATIONS SYSTE}I

Any future system must be arl economically feasible

proposition with the following object.ives: first, the provision

of irnproved service to patients; and second, more efficient

utilization of the hospitar¡s resources in terms of personnel and

facilities. These objectives would be accomplished by an improved

system of conrnunication capable of rapidly delivering accurate

ínformation upon demand to rocations thnot-lghout the hospital"



77

This section describes the basic operation of a system which

rnight be designed for use in a dental hospital" On-line

comnunication r¿ould be an essenti-al feature of such a scheme as

previously mentíoned. Remote computer Éenminals 1ínked to a

centrally located dedicated cornputer would be widely distributed

in all hospital departments (see Tabl-e 4)" ThLe system in

openation is illustrated below by an account of the sequence of

events following the arrival of a neïd patienÈ at the dental

hospital (see F'igure L2) " The present rense will be used to

sirnplify the description"

REGISTRATION

The new patient first reports to the Registration office

where a crerk types in Ëhe registration data including name and

address on the teletype keyboard of a remote terminal. The data

are input to Ëhe computer which searches through an alphabetical

file of the names of previously registered patients. rf the

patient has been registered before, a message is displayed on the

cathode ray screen (vDU) in the Registration office. However,

if the search is unsuccessful- the cornputer assigns to the patient

the next unused record number on the nurnerical_ mèster fil_e. The

new pa.Ëient is then referred by the crerk t.o the Ad.missions clinic

where details of registration have aj_ready been pninted out on a

continuous hard-coPy day sheet at lhe remoÈ:e terrninal located. there"
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Table 4. Distribution of remote eomputer terrninals

RegisËration 0ffice

Admission Clinic

Radío lo gy

0ra1 Surgery

Relief of Pain Clinic

Denture Cliníc

Instrument Supply

Technical Services
Laboratory

Conservative Dentis try

Prosthetic DentisËry

Periodontology

Pedodontic

Orthodontíc

Department

One terminal is available for each
Admission Officer

These two clinics deal wiËh
patientsr immediate treatment needs

Remote terniina,l-s are located at
the Recept.íon Area and every
treatment cubicle

Comments
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Figure 12 Flor¡ charÈ depicÈing rouÈes fo¡ imnediaÈe referral
of patient fron the Ädrnission Clinic
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ADMISSION AND ASSIGNMENT

The Admission Clinic is concerned with inrmediate management

of the patíent. The admission officer checks the registration

data. Detaíls of the chief complaint, relevant medical or dental

history and a screening oral examination are entered on the

Èeletype keyboard by the dentist hirnself or by an assistant" The

examining dentist then makes a decision on how the patient.¡s

imrnediate problems should be handled and assigns the patíènt to

the appropriate departments" Instructions or treatment

reconmendations are also entered at the terminal. Before data

are sent to the computer they are displayed on the VDU for sight

verification by the Admissions Officer"

If no treatment is indicated the patient. is discharged and

Ëhe name may be placed on a computer waiting-list for future

recall.

If treatment is needed but ís not urgent, the patientts name

is placed on a waiting-list for treatment by the appropriate

department 
"

EMERGENCY TREAT},IENT

rf emergency treatrnent is required,, the Adalíssion officer

refers the patient to the necessary departments: Radiology;

oral surgery; Relief of Pain clinic for carie.s control procedures;
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or the Denture Clinic for adjustment or repair of dental

prostheses" Registration daÈa, requests for treatment and

subsequent routing of the patient are printed out on the

contínuous day file at the terrninal of each department

to which the patient is referred" For exarnple, on referral to

Radiology a print-out consisting of registration data,

radiographíc examination requested and subsequent disposal of the

patient is added to the day fíle for this department.

Radíographs taken are identífied by aÈtaching a slip of paper

printed out at the terminal and bearing registration data for the

patient. The patient may be referred back to the Admission

clinic for diagnosis or to any of the other three deparËments

urhere treatment requests are fulfilled. DetaÍls of treatment

received are input on a teletyper checked on the vDU and senË to

the computer.

trlhen the innnediate treatnent needs of the pat.ient have been

satisfied, the patient may be discharged or placed on a cornputer

waiting-list for recall or for further treaÈrnent. Each phase in

thís epísode and in subsequent episodes in Ëhe dental history of

the new patíent ís input to the computer which assembles all

relevant information from each department to forrn a cornposite file

for Ëhe patienË. This file consti,tutes a small section of the

master f il-e.



82

SUBSEqUENT TREATMENT

The computer maintains separate T¡raiting-lists for urgent and

routíne treatment in each clinÍcal departrnent as well as lists of

patients assigned to dental operators" Every denËist is

responsible for regularly checking his patient register and

appointrnent schedule which i-s accompl-ished by entering the

appropríaËe request code on the Ëeletype keyboard and observing

displays on the VDU screen. !'Ihen a new patien.t is needed, the

dentist informs the computer and any special treatrnent requirernents

are specified. The computer selects a suitable patient frorn a

waiting-list and displays the paËientûs registratÍon daËa and a

suflmary of treatment required on the VDU screen for accepÈance or

rejection by the dentist" should Ëhe dentist wish to learn more

about the new patient he may key in a request for specified

information from existing case-records which will appear on the

vDU screen or alternatively, be presented as a hard-copy print

output from the terminal. appointment schedules for each

operator are organized by the computer which reserves the next

available appointment for the patient selected" at another

terminal the computer prints the name, address and. appointment

details on a special form ready for ¡nailing to the new patíent.

At some future date the new patient prevíously considered ís

recalled for treatment - for example, in a conservative dental
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clinic - and notification of an appointinent time is sent to the

patient (see Figure 13). AË the sarne tirne dental instruments

which wíl1 be needed at Ëhe first appointment are selected by the

computer from a list and an order is recorded on the Instrunent

Supply Department I s files 
"

0n the first day (see Figure 14) th¿e patient arrives and the

clinic receptionist checks the patíentrs name against the clinic¡s

day file which is a printout listing all patients appointed for

that day" The Instrument Supply Department has províded the

previously ordered instruments which are included on the

departmentrs current computer príntout listing the daíly

instrument requÍrements of each hospital clinic" The new patient

enters one of the treatment cubicles, each equípped with its own

remote terminal. On the VDU screer¿ the dentist checks registration

daÈa and aspects of previous dental_ history if desired - for

exarnple, details of the preceding adrnission and a sunEnary of the

patient¡s status at díscharge when placed on the waiting-list.

Details of medical or dental history and the results of an

examinaËion are entered on the teletype by Ehe dentist or an

assisËant and displayed on the vDU sctreen for verification by the

dentist before sending the data to the cornputer" Requests for

radiological examinations, speeial laboratory tests or consultation

with a specialist are input to the computer as pre,viously

described. The dentist types in his diagnosis and treatment plan
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which is itemized i,n order to provide the coûrputer r^rith a check-list

for indicaËing treatment progress when requested by the operator on

subsequent occasions. Details of treatment administered are also

entered and checked at the terminal. at conclusion of the

appointment, the next available appointment is indicated by the

computer on the vDU screen for acceptance or rejection by the

dentist. The confirmed tíme of the next appointment, the

treatment Ëo be carried out and insËruments required are input to

the computer and enÈered on a rnaster appointqent record" A

statement of the next appointment time is printed by the comp,{.r.ter

on a slip of paper whieh serves as the patientrs own record of the

appo intmen t .

At the next and subsequent appointments a display of details

of treatment received during the last visit together with the

treatment planned for the current visit raay be ascertained by

entering the suitable request codes on the teletype. rn addition

any specified information in the patienËts dental record rnay be

retrieved - including, for example, displ_ays of the orígínal

treatment plan or outstanding items on the treatment pIan" trIhen

the services of the Technical Laboratory are required, the dentist

needs to know when the work will be completed so that the patient

can be re-appointed. accordíngly the dentist inputs a standard

code for the type of work required together with an appropriate

request code" The computer checks the work load. and schedules
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for each laboratory technician and assigns the particular job to

an available technician" The tirne for completion of the job is

calculated by the computer which di-splays the estirnaËed date of

completion on the dentistrs VDU" The dentist then requests thaË

the next appoíntment after the daËe of completion be reserved for

the patient and an appoíntment slip ís printed out as before.

On the day of the subsequent appointrnent, the patient¡ s name and

work requested are included on Ëhe conËinuous print,ouE at the

Technical Serví.ces Laboratory" This list indicates all jobs

which must be eompleted on this day as lreII as the clinics where

they are required. Laboratory technicians, like dentists, are

responsible for regularly checking their or,rrn work lists which

include requested completion dates" For varíous reasons a

technician may get behínd his work schedule. consequently each

day the computer checks all the work files and schedt¡res and

locates any jobs r,lhich are calculated to exceed prevíously

estimated compleËion times. The dentist concerned is

notified and requested to change the appointment tíme"



CHAPTER 5

GENERAL DISCUSSION AND CONCLUSIONS

The literature review has revealed the diversity of computer

applicaËions in dentistry; those in operation and those currently

being investígated. These applications may be grouped under the

following headings: research; administration; dental records

systems; dental education; clinical applications. Most of the

computer uses discussed in the literature are stil1 considered

research topics and have not yet been developed to the stage where

replacemenË of existíng systems is feasible. Notable exceptions

are the research applicat.ions.

RESEARCH

The computer's capacity to store and retrieve data and to

rapidly perform complex calculations and logical operations has

proved a powerful tool for use in dental research. The comput.er

can process research data and perform statistical analyses with

greater speed and accuracy than the research worker with only a

desk calculator at his disposal " The researcher and his staff

are thereby relieved of tedious and time-consumÍng tasks. This

situation is well exemplified in growth studies where the immense
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volume of calculations would not be feasíble relyíng on desk

calculators alone" Application of computer technics has

expanded the scope of dental research and has liberated human

effort for more profítab1e research activities"

ADI{INISTRAT]ON

The task of administering dental institutions becomes more

complex as the number of patients, staff and students increases.

Greater denands are placed upon clinical, cleric.al and teachíng

departments, Already some of the larger dental institutions in

the united Kingdom, canada and the united states have reached a

stage where manual systems can no longer cope effectively and so

computer systems are being introduced. The application of

computer technics to dental administration benefits from the

experience obtained during the development of computer systems for

medical hospitals whích encountered sirnilar problems in coping

with the work load much earlier" rn addíËion, computer systems

intended for use in general business are available for the

autonation of cleríca1 procedures such as accounting and making

inventories " several dental centres are developing computer-based

systems which maíntain waiting-lists of patients together with

their treatment requirements and pr:ioriÈy. Allocation of suitable

patients to students, compatible with the studentst capabilíties

and requiremenËs is facilitated. comprehensíve reports of patient
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treatment progress and student responsibílity for patients can be

readily obtained" Thus the appJ-ication of computer technics in

future will result in increased efficiency and control in the

administration of dental clinics,

DENTAI RECORDS SYSTEMS

The uníntenance of accurate and up-to-date case records

becomes more difficult as the number of patienÈs treated within

a denËal institution increases" The computer has a vast capacity

for storage and almosË immediate retrieval of information and is

capable of maintaining highly sophisticated fi1Íng systen:s.

Application of compuËer technics opens Ëhe possibility for the

developmenË of automåted derrtal records systems such as described

in Chapter 4 in which a naster file consisLing of all data

normally recorded within casenotes may be stored on magnetic tapes

or disks. Recorded in this manner, patient informaËion rnay be

readily updated and rapidly retrieved on demand" rn addition the

comput,er uray perform statistical analyses on the total patient

data and determine correlations and trends withín groups which inay

influence future admínistrative decisions and. make data available

for research.

computer processing technics, as applíed to dental records

systems, requíre the standardízation of all terms used to describe
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input data: for example, information recorded during oral

examinations must be as objective as possible and to minimíze

subjective observations, precise definitions of dental and oral

conditions are required" However, the controversy amongst

members of the dental professíon arisÍ-ng from the recor¡nnendation

of a universal system for tooth identifícation suitable for

computer input by Lhe Internationai- Dental Federation (DRUM, L97A)

indicates the problems which can arise when attempts are made to

standardize dental terminology,

The literature review indicaÈes wide interest in the

autornation of dental records systems which is an extrernely useful

computer application with great potential in dentistry. Hor,vever,

further development ís impeded by the slorm.ess of present data

processing methods. Most dental institutions rnust rely on

índirect or t'off-linetr access to computing facÍlities r¿hich means

hígh expenditure of human time in coding and punching data cards.

as compuÈer technology advances and computer equípment becomes

less expensíve, direct or tton-linett conrnunication via remote

terminals - located in denËa1 clinics for example - will become

more readily avaílable. Data may then be directry input to the

computer through a teletype keyboard and the output displayed on

a vísual display unit thereby eliminating the task of data

preparation and minimizing hurnan transcriptíon errors.
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DENTAL EDUCATIOÌ{

Modern computer technology has receret.ly been applied ín the

development of more efficient means of monitoring the

effectiveness of training programs for dental students " The

use of computers to assist in the assessment of student

achievement by analysing data generated by a grading system for

clinical performance has made possible the rapid relay of

information about student progress back to the teaehing

departments. since direct "on-linert access to a computer is not

essential, student monitoring systems are feasible for most dental

schools and greater use of such systems can be expected in future,

Computer teaching methods are being developed which

represents a ner¡r approach to student instruction in the diagnosis

of oral disease. Interaction occurs directly beËrn/een student an¿

computer; for example, computer output is shown on a visual

display unit before the student who types back his response on a

teletype. Preparation of suitable teaching programs is ti_me

consuming and requÍres extensive colLaboration between dental

specialist and progranrmer. The r.rse of specíallzeð, computer-

assisted teaching methods is at present limited to dental school_s

with rron-line" compuËer facilities but the potential exists for

improving student instruction in cl-inical diagnosis by the use of

simulation techniques.
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CLINICAL APPLICATIONS

The clínical practice of dentistry Ís concerned with the

following procedures: examination; diagnosis; prognosis;

treatment planning; and Ëreatment administrat.ion. Some of these -

certain prevent.ive t.reatments for example - are currently

performed by auxiliary dental staff, but ttie dentist. retains

total responsibility for patient care. The application of

computers in clinical dentistry does not aim to displace the

dentist from his professional role but rather to reinforce hi,s

ability to treat patients by improving the quality and quantity

of information available to him.

Computer systems are being developed to assíst ín

diagnosis of intra-oral and lateral head radiographs -

is hoped, to a more objective approach Ëo radiographic

interpretation" Analysis of consecutive lateral head

by computer could provide the orthodonti"st wíËh useful

relating to growth trends in individual patients 
"

the

leading, it

radiographs

information

Investigations into the feasíbility of using computers to

assist in dental diagnosis and treatrnent.-planning have so far

failed to establish simple correlations between sets of d.ental

observations and the t.reatment prescribed" Dental diagnostic

procedures are frequenÈly subjective and are often based upon

clinical experience whilst computer programmÍng technics require
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analysis of the díagnostic process J-nto logical- consecutive steps.

In addition, differing diagnostic criteria between rnembers of the

dental profession present problems which musË be overcome before

computer-assisted dental diagnosis becomes feasible"

FUTURE USES ARISING FROM CURRENT RESEARCH

Identifícation of victims of air dísasters must often rely

upon attempts to match dental characteristics of victims with

dental records when these are avail-able. The procedure involves

detailed and lengthy examination of the existing dentition and

opinions between forensic specíalists freqr.rently differ

(cusTAFsoN, L966) 
"

Currently being investigated is the feasibility of using

computers to identify dental arch shape, given the coordinates

of at least three distant poinËs on the occlusal surface of each

arch" A computer has been used to calculate the specific spacial

relationship between the occlusal landrnarks which appears to be as

unique Èo the indivídual as his fingerprint pattern" The

application of thís technique to forensic odontology could provide

a more objective means of identifying victims, even when teeth

other than those bearing the reference points have been lost.

computers are programmed to control certain índusËrial

tasks - repetítive machining processes for example - which are
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performed r,tith greater accuracy and speed than by manual rneans of

control. Sirnilarly cornputer technics may eventually be applied

in dentistry for the construction of preeision custom-made dental

appliances such as ínlays, orthodontíc bands and archwires, and

denture prostheses. Preliminary investigations have already

established the feasibility of this compuËer application.

CONCLIJS ION S

1. There are many ways in which computers and electronic data

processing methods are beíng used in dentistry at the present

time.

2" Applications in research are more advanced than in the

administrative, communications, educational and clinical fields.

3. Further investigations of computer applications in dentistry

are required" Pilot studies shoul-d l¡e ,undertaken to evaluaËe

Ëhe practicability of various methods"

4, Computer studies reqtrire the collaboration of dentists,

professional systems analysts and computer experts.

5. The development and impleme.ntation of computer methods in

dentistry is limited fírst1y by insufficient research in computer

applications due to the lack of dentists suitably trained in

computer technology and the hígh costs of elecËronic data
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processing; and secondly by the resistance of the denËal

profession to change.
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APPENDIX A

GLOSSARY OF COMPU]ER TERMS

A1go1

AlGOrithmic Language, an arithmetic data-processing

language used to express problem-solving formulas for

machine solution.

Analog computer
&

A computer dealÍng with physical quantÍties (such

as electríca1 voltages) which are continuously variable"

Cobol

COmmon Business Oríentat.ed Language" This is,a

common procedural language designed for cornmercial data

processing.

DedÍca ted

A computer system which ís entirely concerned with

a single applícatíon.

*
Digital computer

A computer deatring with digital quantíties whích

can be varied only in discrete steps"
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Fortran

Hardware
J

FORmula TRANslator. A prograrnming system

including a l-anguage and a processor (compiler) which

allows programs to be written in a mathematical-type

language.

Electronic circuitry, mechanical devices, etc.

Contrasts wiËh softhrare"

Líght pen

Off- 1 ine

¿
On- líne

Perípheral

A device which when pointed at a cathode-ray tube

can sense whether the spot pointed at is illumínated or

not" Used as an input/ouËput device hrith a VDU.

A situation in r¿hich a device produces information

in machine readable form (such as punched paper tape)

for subsequent processing by a computer.

Acting under direct computer conËrol_, for example

a visual display unit connected to the computer"

.L

A hardware ítem,which can be connected to the

computer.
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.L

Real- time

Software

Teletype

Termína1

The actual elapsed time of the real-life procedure;

for exampLe, a real-time simulation is one ¡rrhich takes

the same amount of time as the process simulated.

Simulations can therefore also be faster than real-time

or slower than real-time" This meaning has been

extended to include responding in tíme to affect Lhe

real-1ife situation; for example, patient-monitoring,

The internal programs or routines professionally

prepared to simplify pnogramming operations" These

routínes permit the programmer Ëo use his own language

(English) or mathematics (Algebra) in communicating

with the computer.

Trade-narne of a device resembling a typewriter wíth

which a paper tape reader and punch can be combined and

which is capable of serving as a computer terminal"

A device for providing input-output facilities to

and from a computer, often at some distance and probably

not including any computational facilities of its own"

Examples are teleËypes and visual display units.
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Time- sharíng

Tíme-sharing is a computing techníque in which

numerous terminal devices can utilize a central

computer concurrently for input, processing and

output functions.

Visual display unit (VDU)

A termÍnal t¡hose output device is a cathode-ray

tube on which text and possíbly diagrams can be

displayed. The input device may be a complete

typewríter-like keyboard, a more liniËed keyboard or

a light pen"

J Definitions given by OCKENDEN (1970) ttFocus on medical

computer development't pages 114 to l_17.
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iI SEOUEI\ICE NIIMIìERqI IE- I,IUMBERS OF RECORDSN THË INDEX LOGICAL RECORD
# T5 FOLLO!.JED TY RECO?NS þJRITTEN ON TAPE 3 tROM ÏAPE ?,
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102

+ RIAD
3
4
5

I
?

i''ll.4E,l'JSl0r'¡ r"l ( I 4) r IP ( I00) r IQ ( I00) r IR ( 100)

DATEr IrrliTlALIZi
CALL KIIaTE ((K) $ NECODE (6rI rKKI XYTKMIKDS PRINT2TKDIKMTKY
F0hrlAT (.1 I2 )

F0RMAT (tál// 2'lx,ltTAPF ? AS AT+rI3r2(ç/*tI2l /l
RE¡JII'ID ?\ AEh,INI 3$ NI=O$ DOI |J2I=I I IOtJ
IP ( I )=Irl ( I ) =TR ( I t=0

CARDST GENIERATE INDEX NU¡'tllERSr wRITE Otil TAPEAT LIST
READaTMS IFlEOfrl)7r5
FORMAT ( óI2r If:r I ? róAl 0 )
NI=NI +l S N2=M ( 7) 11I0rln6+M (3) ólOrt*4+M (2)*10+*2+M ( I )

N3=l"i ( 4 ) n l0 ð+4+ \,{ ( 5 ) rtI0r[+Z+M ( 6 )

lllR I TE ( 2 )Nl r !? rfJ3 rM$ PRINT6 r Nl r N2 r N3 rM$ G0TO3
FORMAT ( t'J X I3 r I1 3 r I7 r 6I3 r I7 r I3 r X6Al0 )

HNI)FILE 2$ REh/I\D 2 $ No=NR=IN=0
6
7

+r PHEPI\RE Il'JDEX 0F PATIENTS wITH RECOROS AND b/RITE 0N TAPE3T LIST
r.r REA0 (2) NI rN?rN3rM$ IF (EOF ç2t14t9
e IF(l\0.8Q.0)l3rlfl

lir IF (N0,FQ.M (7) )l I r 12
II NR=Nl-ì+t.$ GOTOB
LZ IP(IN)=Nti$ IR(I\)=NR
l3 I'JO=M(7)S NR=1$ IN=IN+I$ I0(Il'l)=Nl$ GOT08
L4 IP(Ii'i)=N0$ IR(I\)=NR$ldRJTE(3) IPTIQTIR$PRINTISTIPTIQTIR$ REbJIND 2
i5 F0RM/1T(t,rX20Ió)

r+ c0PY TAPE 2 TO TAPE 3 AND F_NDF ILE
?it FEAU (Z ) i'JI ç \?rN3rt"1$ IF (f_OF ¡?lZZçZI
¿I þ,tìlTf ( _l ),'¡I r \?ri'J3çl,l$ G0T0A0
¿? EN'[jFILE -i$. ?ElilI\tl 3

ST0t):5 Et'il)
F
O
l\)



PROGF¿AI'i CI.J 2 ( I NP JT' OUTPIJT 9 T A PE 1 = I irIPI.I 1' lAPF 2 r T A PF- 3 r T A PE4 )tT THIS PRUGR¡TI¡ SIMUTôTES ON.LINF II'¡TERACTIOt{ T]ETWEEN OENTIST Ai{D{ C()þlPUTER VII TYÞEI.TRITER KEYtsOARD ANT.I VISUAL DISP¡¡Y UNIT. WITH
IT EÃPERIIIEIq¡4L PRC(;RAq THE DENTISf COMI"IUNICATES VIA PUNCHED CAROS
IT TNE ç¡I"IPUTI-R VIA PRI¡,ITOTJTS.rt CARD II.JPIJT FORMAT T5 AS FOLLOWS:
+ yAR I ABLE NAME COLS FORMATrr I t ) HgS 3I TAt No. tJN t -ó 16o ,a, RESãONSE C0DE RC 7¡8 12tT OI = ARE PATIENT5 RECORDS ON FILE QUERYI1 02 = LIST SPECIFIED EVC¡¡TS
I¡ 03 = HOW MANY TREATMENT VISITS
I1 04 = REFERENCES TO SPECIFIED TOOTHrå (FDI CoDE IN COLS er10)II 05 = ORTHO PROGRESS REPOHI
IT (3) FRO\,I MONTH FM 9¡IO T2{t (4) FRO\4 YEAR Fy }IrlZ l?It (s)-(t6) Spt_CfFIED EVENTS Sp l3-2¿+ t2tlrt 0 = ¡Jol ! = yES IN CoLUMNS AS BELohl¡$ I.3 REGISTRATT CN 17 ORAL EXAM 2T TRb:ATIPLANI1 I+ AOMISSTüN 18 RADIoG EXAM 2? TREATMENTIt 15 ASSIGI',iMENT t9 LAB EXAM 23 REVIETJiT Ió HISTOIìY 20 COI'ISULTATIoN ?.4 DISChARGErå (17)r(lB) INQ,JIIIER t'JM 25-44 2AI0* Ii'lD ICES 0F ARaAYS AFIE AS F0LL0rrJS Irs L (I ) RE:COì|.) ND. l'l (3) RECORD YEAR MtZ¡ HoSPITAL irto¡+ L(z)r(3) ti,tDFX t'¡os, r-4(+) EvEr{T M(B) T0oTH+} 11(I) RECORD DAY I'I(5) CARD TYPE BCI) TEXT DATAlt r.t (Z) frf-CoRr-) i.4Cr\tTH M (ó) CARD SEQUENCEil TAPES /^RF- ['SED IN THE PROGRAM AS FOLLOtcS i
# TAPII = SPECIFICATIOI.J CARDSiT TAPE2 = SAVE TI\PE HOLI]ING RECORDS FT[E (TAPE Kó39)II TAPE3 = RECORDS FOP ONE PATII.:NT{+ TAPE4 = \IOTË $/ELL RECORDS TO BT. PRINTED
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DI'.lErJSIorr l.-(3)rv(rl) rIs(tz) rIp(100) rIQ(100) rI,ì(I00) r0D(100) rNOV(7) r
xDhls ( 7) I IT (6r 7) r.FG (6) rNM (2) I IM (8) I IB (6) I IH ( tZ)

INTEGER RCrFYrFvr.SP(12) rRoFrBcD(6) rRl (5) rR2(5) r0s(100) rDMrDyrTFrRM
XrPY

DATt\ (i'ì (J) rI=1rc)/l(rHAR[ RECORD¡ltlnSpEcIFIED rt0HHotd MANy Vr
ÃISHSPECITIFD II IIiORTHO PROG/
IIATA (R2(I)rI=locl/luHS ON FILE rlOHEVF-NTS TI0HISITS r

Xl]HTOOTH ¡l-rt.{R[SS /
DATA (LEG(II II=Iç61/ IOHPRE-TREAT 'IOHSTAGE I IIOHSTAGE ? I

XI0TlSTAGE 3 ¡]T,HSTAGE 4 sl0HP0ST-TRE¡T,z
0ATA (IH(I)rI=Lç12t/

A T ()HRL.G I STEÊED I I "HADMI TTED , 19}'IASS ICNED , I OHHI STORY ?

XI (lHORAL EXÂq I IITHRADIOG XAMI IOHLAR EXAM IIOHCONSULT 'x I údTREA Í /PLaN I I f HTREA TED r I0HREV I EtlJED r 10HD I SCHARGED,/

* GET DATEr ITTITIALIZí
CALL KDAfE((K)$ ¡TfQOOE(6rIrKK)KYTKMTKD$ REl',IND3$ REþ/IND4Ii NI=O

I FORMAT(3I2)
¿ RETdItJD ?S lrtB=ù

+I iìËAIJ SPECIFIcATIoN C¡RD
3 ¡.lI=t\J+I$ REAt)4r\lirRCrFMrFyrSPrNM$ IF (E0Frl ) 500r5
4 F0RMAT ( I6 ¡3I? I I2II rZAI0)
5 TF(l'lrtl.¡T.!)\N=Os IF(RC.LT.l)RC=0S IF (FM.LT.l)FM=O$ IF (FY.LT.I)FY=0

R0l0Q5I=l rl?$ Ir rSP (.I) .LT.l ) SP (I )=0
l0t)5 cQNTINt,E$ PRIt,¡T2005S pRItiT3005S pRINT4005
20ú5 F0Rt4¡T ( I FtI/ / / / /')
3005 F0rìMA1(zttx7B ( IHÞ) )

401i5 FORI'4AT ( ¿uXl itf I 75¡1¡1* ¡

PR I NT5r.} O5 r K D I KI.,I 
" 

K Y ç N I I NM$PR I NT4O O5
5 {) {l ¡ F o R M a T ( 2 t x 1 { + r l z x I 2 t z ( # / + ç I 2 ) r + I N e U I R Y * r I 4 r r¡ B y + r X A A I 0 r l 5 x l H r+ 

)

PR INTb ¡ l{,! r R C t F M r FY r SP I I'll.,l$ PR INT4 0 05
CALL CHECK ( \NrRC.FMrFyrSP¡Kyr IE) S pRINT+OO5

6 Fof"j'tAT (21)XI {* r 9X*INpUT t)ATA * r I6 ç 3I2 r 1? I I r 2A I0,1 1¡l t_t** )

IF (RC.GE. I . AND. QC.LE.5 ) I 006r30fì6
l tt¡¡6 PRII,¡Tzrì t.:r Rl (Rc ) r RZ (Rc ) $ pRINT4005$ IF { Rc.t,¡E.A ) G0ToB005

Ho5



2ü(Ì6

6015
70ü5
8Ct¡5
90ù5
30r-tó
4()û()
50(ró

6ouo
70rr6
fr 0'0 fì
90(i6

FORt.tAT ( ìt; X I {n r 2 1 I * I FlaU I Ry -* r X2A I 0 r 23X I H* )

DO7005I=l rl?$ IF(SP(I).EQ.l)PRINT6005rIxt I)
FORMAT ( 2r,X I't*t I 3lXA I 0 I 27X I Ft+ )

C0N¡T I Nr.tË: Ì, p I I i,iT 4ri ti 5
IF ( RC.fiE.4 ) 3(JTOi(r06$ PtrINT9005 r F MS pRINT4005
FoRMAT (2JXl {+r 39rtf FDI#r I3r3l XIH*)
PRINT3rrrt5Íñ eRIt\Ì4006s pRINT3005$ pRINT4005S pRIt\T500f)
FORMAT (X//I
F0Rl"lAT ( l.H+l9XI¡{*r3X nRESpONSE TO n)
PR I NT5() u 5 r K I r KM r K Y ¡ l'J I r Nl"l$ PR I ¡JT40 05$ I F ( I E o GT. 0 ) 6006 r 80 06
pRIl{T7C0É,$ pRINT4005s pRItrrt3005$ G0T03
F0RMAT (2uXl x* ¡?8x*IN0U IRY N0T ANSwERED+r 28/(lH{r )
PRINT9J()6$ ÐRI¡JT4UO5$ PRINT3OOS
FniìMnf lz')xt "r{'r23x*sËE BELob, oR FOLLoì/l,ING FRAME+r25xlH*)

t¡ QUF-RY RECORDS O\ FI_r
R0F=l.iQ=trlR=¡g REAfI (2) Ipr IQ; IR$ D07I=I r I00
IF (NN.GT. 0. ÂND. \trl.EQ. IP ( I ) ) 8r7

7 C0NTINt-'E$ G3T010
i] ROF=I$ NQ=Iî(I)ç I.¡R=IR(I)

NTR=r$ DOgI=lrICC
9 ilTR=I!TR+IR(I)

lt ur-rANct.t AccoRDIr{G T0 pESpoNSE c0nE
lil REvJIhiD 2s GCTO(tI r2lr5lr6lr8t)FìC

rS KESPONSF. OI . ARE pATIENTS REcORDS Of,I FItE
1l PRII.¡T4í¡06$ DRINT3û05$ PRINT4005$ IF(R0F.E0.l )GoTol3

PRIf'JTl2 rNl.l$ (ìOTlt 7
I? F0PMAT ( 2,lXl'{+ I

x l7x.fQFC0ìt)s tlOT 0i! FILE FOR pATtrFNT Nt).*r I7r l7X¡ X*¡
l3 PRII'lTI+rrrNS PRI\T¡+005$ t.l=çg RFv'jIi'JD ?
14 F0R¡.ll\T(¿,)Xt{'nrl7x+RECORDS ARF- ON FILE FO¡t PATIENI NO"{rrI7rI7X}H#)
i5 l{=il+1$ READ(2)$ IFttl.ES.ttç) lÉ.,elg
I6 READ (2)LIMISCD$ cALL PRINT (KD,KMTKYTMIÉ3CDIRC)
L7 pRIh¡T4ttil5$ )RIr!Tlu05S (iOTO2
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.lI RESPONSF O2 - TF RF.:ÔRDS O¡¡ FILE FXCLUDE EVENTS f\IOT

¿t IF (H0F.EG.1) (iOTC22$ PRINTI2TNN$ G0T0?
¿2 IN=0$ r)O23I=lrlz{ IF(Sp(I).E0.0)GOT023$ IN=IN+IS
¿3 co,Jt¡¡r.1E

SPECIFIET)

IS(IN)=I

{! SIi¡¡T PATIENTS RFCOINS TtI TAPE 3 A\t) NOTE I./ELL R¡-COROS TO TAPE 4
CALL S!'lIl' T ( \0 rfl? r L r¡lttlCDrllB )

Iä LIST RECORDS Of: SPECIFIÉ:I) EVENTS
4l READ(3)LrMrSCD$ IF(EoFr3)50ç42
42 IF (M (4) .h.Q. I ) 43r4¡l
43 CALL PRII\T((OIKVTKYTMTBCDTRC)S RII4=M(?)$ RY=M(3)S GOT04l
44 ¡¡ qrrlH.Fe. o ) GoTo47$ PRINT45
+5 FORt"lAT (20X1 {+r ¡7-tt3 ( IFl.tr) rxlH*)

Ll0+6[=] rr\B$ REA)(4) I14r Ibì$ CALL PRJfrTl6D;KMrKyr IM¡lBrRC)
.+6 C0r'JTII!tJE$ P?Ir\¡T45$ NB=0
+7 0o+9I=.rrIN$ IF(Is(I).Eg.M(4) )+gr49
+Él fvltvr=( Iz+r¡¡ (3) +M(2) ) - (I¿+Fy+FM) $ IF (MM.LT.0 )GOT049

CALL PPIi'lT ( KD I K\4oKYrltl¡ 6g¡rpç,
+9 CCNT I Í.JUE'f GCT04I
5ii pRINT40LlSg rRINT3005$ G0TO?

IT iìESPOI.]SE O3 HCI.J MANY TREATMINT VISITS
bt IF (ROF.EU.ì )GOT15¿S PRIr{T12çr{t{S G0TO2
57 CALL SHIFT(\0rlJìrLrMrBCDrl',lB) $ NTV=0
53 READ(3)LçMrBCÞ$ IF (E0Fr3)58r54
54 IF (l"l (4) .f(ì. I ) 55çq6
55 IF(M(5) .EQ.t) l5at255

I55 PRIlvT4üùô$ ptìINTj005
2J5 CALL PlìIl'¡T ( (DrKutKYrl'lrtlCDeRC) $ RM=|4 (p¡ $ RY=l'1 (3) $ GOT053

5 ó I F ( 14 ( 4 ) , f 0 . I 0 . A \ !') . 14 ( 5 ) . E (ì . I ) 5 7 r 5 3
57 i.'!14=(l?+¡¡(3)+M(2))-(12*FY+tM)S IF(MM.LTo0)GOT0q15 ¡1!=NTV*IsO0TO 53
5H IF(Fl'l¡F-ft.0) Frvt=]$ IF(FY.EQ.0) F'y=RY$ IF (Fy"E0o0)FM=RM

PRINT4i]05$ )RII.IT4i]05$ PRINT5gINTV¡FMçFY$ PRINT4OOS$PRIí{T3OO5$GOTO2
5+ Fof?l\iAT (ä'-ixI{+r IITr* TREATt4E\T VISITS FROil4{r o13ç*/* a I2r3lXlHü)
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tt RESPOI.!SE O¿.. PEFERlI,¡CES TO SPECIFIET) TOOTH
oI IF(Rú)F.Ftl,l ) G0Tl62S pRIt{TIZrt'JNq GOTOa
6¿ CALL SHIFT ( \erNQrLrt4rBCL)rilFt)
o:l READ(3)LrMrSCD$ TF (EOFr3) ?ró464 IF(M(4) .Ee.l ) 65rÁr)
ô5 CALL Piì Ii!T ( (D I K \4 r KY r t1 r !iCD r tìC ) S GoT063
6ó If. (Nil.F(J.0) 30T058$ pRINT45

0067 I=l r rvB$ fìEAl (4 ) Il't r IIJ$ cALL pR Ir.tT ( KD rKM r Ky I IMr I t-ì r RC )67 CONTIN\/E¡ PRIf,¡T4bS Nfl=C$ G0T0ó3
ófj REW IIJD 3s TF=0ç pD=0.
6Ð l?EAD (3) Lrt4r3CD$ TF (E0Fr3) 73r70
711 IF(Ft,t.EQ.M(3) ) 71 róg
'f L [=M (3) +M l2l / I2.+r"1 n ) /365.$ IF tD.EQ.pD) I72,l7t

t /I PRINTT? çirt(l ) rM(2) rM(3)
77* F0RMAT ( tr<+ r lgxl r+ t 15 ç? (+/* çl?-l I

Ll2 CALL PRINT(KDrKvlçKyrt"trilCDrRC) $ pD=Ll$ TF=lf +1ç GOT0697j IF(TF.E(ìr0174¡51
T4 PFINT4;I'I5S ÐRINT4rJO5$ PRINTTSTFM$ PR1Î.JT4OO5$ PRINT3OO5$
75 F0RFt¡T(?t'Xl1'nrl3xttTHERE ARE No REcoR[rS oF T00T¡t*rI-ìr* 0N

XIH+)

It RESPO¡JSE O5 OETþ{O TREATMTNT PROGRESS
8I IF (ROF.E(I.1 ) GOT]82S PRINf 4OO6$ PRINT3O(l5$ PRINT4OO5

PPINTI2'r{Nç pRI\T4oOSS pRI¡.1T3005$ COTO2
82 CALL SHIF T ( !OrtJtrL¡MTBCDTNÉì)

IN=0$ D0d3I=l rlt0$ 0S(I)=0$ 00=0.0
d3 cotJTI¡tuE3 o)D=0,
¿J4 FEAf) (3) Lrl.'tr?Cü$ TF (EOFr3) B7rB5
85 IF(Þl(8) .G8.90.A\D.M(B) .LE.95) 86r848ó IN=IN+l$ 0s ( lN) =r'r 

(8) -90$ oD ( IN) =M (3) +M (zl ltz. +r''i ( t ) /3ós.
IF (M (4) .trQ. I?.A\n.M (B ) .E0.g5) oDD=M (3) +M tzl lI2. +M ( I ) /3ó5.$d7 IF(ItJ.E0.0)ggr3n

88 PtrINT4,r;6ç DRINT:tú05$ pRIftT4005$ ppINTiì9
iJq F0RMAT ( ¿uXl {*r

X IIXSTHERE ARE i!O RECORDS OF ORTHOÍ)ONTIC TREATMENT
,(l2xl.H#)

GO'r02
FILErärI3X

G0TO84
ts
O\¡

0N FILE+r



pRIt.tï4¡05S eRIÌ\tT300S$ (l0TOe

* LIST PATIEI.ITT OlTHOTNI!TISTI TREATME¡IT GROUP DATA
3 ri FFr¡l I l'lD 3
3l RFiaD (3) LrMrtsCD$ lF (E0Fr3) 9l r3Z
3¿ IF (l'! (4) .EQ.I ) 33r34
J3 CÁ1LL PR l|JT ( (DrKvlrKYrFtetiQ[¡rRC ) $ GOT03t
34 IF (NB.EQ.0) GCfT03h$ PRIt\T45

DO35I=1¡I..I$$ READ (4) MTBCDS CALL PRINIT (KDIKMTKYTI"ITI-JCDIRC)
35 C0l{TINtJES PRINT45$ N8=6$ G0lO3l
J6 IF (M (4) .8Q.9) 37r?l
37 IF (tl (8) .EQ.90) 33r38
38 IF (l'1 (8) .tiE. I.ANl.l.{(B) .LE,q) 33r3I

I' SCREEIII ORTHO TPENTUE¡if RECORDS
9l D09?I=lr7$ \OV(I)=0$ DBS(I)=0.
9? C0NTINtJE$ DC95I=t rIN$ J=0S(I) +tS 0093K=lr6$ IF(J.EQrK)GOT094
eJ C0l.jT I N(lE
)4 IF (Ncv (K).E0.0) DBS (K) =0D ( I ) $ NoV (K) =NoV (K).1
)5 Çot''iTINUES DaS(7)=ODDS IF (0DD.GT.0)N0V (6)=NoV (6)-I

DO99I=l r6$ J=I+lS K=I-l
IT (I rl) =lT (I r3) =3H s It (I rE)=IT ( I r4)=IT(Ir5)=IT(Ir6) =I1(I r7)=0
CALL DCT(DRSII) rTTlIrI) IIT(I'E) )S TT(I14¡=NOV(I)
IF (DBS (J) .GT.0. ) 46r97

e6 IT(ïr3)=3HYES
IF (DEiS ( I ) .E0.0 ) )rìS I I ) =Dt3S (K)

Ir ( I r5) =IFIX ( (DBS (J) -DniS ( I ) ) *I2, )

97 IF ( I 'Gi.¿.A\0. I.LË.5) 98r99
98 IT (I r6)=Il ((ró) +1T ( I ra).5 IT ( I r7) =IT (Kr7l +IT ( I rSl
99 COi,lTIhltJã,r, .l=0$t)ll û0I=l r6S IF ( IT ( I;4 ) .GT.0 ) J=,1+ |

I rlr.l Ci)i\TIttt-j6

]T 0UTPIJT OF¿ÏItO PRSGRF.SS REPOPT
PRIt.lT4¡,¡b$ ÞRINtaO05$ PRItlTl0t$ pRINT40ttSS D0I02l=1 rJ

I ,J I F0Rl'4AT (2 i)X't {tt ç2.4x
X#STAGF.# r 7X S 5/ T T H I T.I.STAGE + 9 qX lrCUMULAT I VES r 1 3X T rI*/2OX I Hë,
X?IX+I]EG¡.I ÊNDlN VISITS I'4OT.ITHS VTSITS MONTHSSTIIXIHT.)

H
O
æ



L t)2
luJ
ILì4
I U5
I ()7

PFINTI{'3rLFG(I) r (IT(IrJ) rJ=lr7)$ PRIttt+005$ f F(ODD.EQ.0.) l04rl07
FORMAT ( 20Xl Htt r g x A I 0 r XA3 I I3 r 3XA3 I I 7 I 3 I I r I 3X I Htt )

PRINTIl5S PRINTeou5$ PRII{T3OO5$ GOTO2
FOFMAT (2UXl¡l*rexttPATIENT N0T YET DISCHARGEDÕr41[lHtt)
FM=3H $ 0Y=0$ CALL DCB (OD0rL)MrUY) $ PRINT I0ErDMrDY
PRINT40o5$ oRIl,lT?005$ GOT02
F0RMAT (¿üXt {+r9X*PATIENT DISCHARGED r+rA3r I3r40XlHnl
ST0P 5uoi¡ F\D

lú8
5rl 0

Ho
\o



SlJtìROUTI'iE CHtC< (llNrRCrFMrFYrSPrKYr IE)
I l'TTEGER RC r Fi4r f- Y. SP ( t 2 ) r TC

JI TTTIS Rt)UTIIJE CHEC(S FOR EPR0RS IN IìESPOI{ST SPECIFICATION CT\RD. It

IE=tl tr IF (1.¡l.l .Fe¡ rr) I r3
PtìI¡rT2$ lE=IE+t
FORl,lATt¿iXl{*rl3X

X IlY()U SI{OULD SPECIFY THE HOSPITAL NOT OF YOUR PATIENT+T
xl2xltrn)
IF(RC.E0.0)4r6
PRINT 5S IE=IË+l
FORMAT(2 )Xl"lnrl3X

Ä $YOU SHOULD SPECIFY THF RËSPONSE YOU REOUIRE+I?OXIH+)
IF (RCrEO. I ) GOTO2?$ IF (RC.EQ.4) G0101 9$ IF (RC.GT.5l7 ¡9
PRJNTETRC$ IE=I[+I
FORi,1AT (2üxt{#r llx

xsRESP0rjSE*rI3r+ lS NOT lr! THE pR0GRAM YET+r2óXlH+)
IF(F!'!.GT.l2) t0rI2
PRINTl¡ çFM$ IE=IE+l
FORllAf (2u X I {l1 I l" 3t

X IlYOU TAVE SPECIFIf N MONTH*r I3I3óXIH*I
IF(FY.GT.KY) l3rl5
PRINTI+rFY
FoRÞ1AT (2irXlinr l3x

Ã r}YOU {AVE SPECTFIED YEAR+I I3r* CHECK TIIISITI24XIH*)
IF(SP(l).8o,0)Sr(l)=l$ 00tsI=1r12$ IF (SÞ(I).ßT.l) I6rI8
PRIr\JTl7rSP ( I ) $ IE=IE+l
FORI'1AT ( Zt;X I i{r+ I I 3 X

Ä, #YCIUR SPECIFICATION.inT I3r* IS ILLEGnL*r3lXIHr+)
CONTIhJUET GC'I02?
TC=0!; If (FÀ4.LT. I l.0R,Frut.GT.85) TC=TCol
IF (Fil.'-ìT.18.ÂtJn.Flvt.¡T.2I ) TC=TC+t$ IF (FM.Gf .24.AND,FM.LT.3l )TC=TC{I
IF (Fl.l.GT,38¡ÂND,tri.4.LT,4l )TC=TC+l$ IÊ (FM"GT.46.l\lJD.FM.¡1.5I lTC=TC+I
I F ( F1.4. riT.55. At\,tD. Ft"l.LT.6 I ) TC=TC+ I S IF (FM.GT.ó5. AND.FM.LT.7I ) TC=TC+ I
IF ( l" i'1 r(ìT. 75. At{D. Ft't.LT. I t ) TC=TC+ I $ IE=IE+ÎC$ IF ( TC. GT. 0 I ?,0 çZ?

I
?

3
4
5

()

7
f3

I
l0
II

T2
I3
I4

l5
Ió
17

i8
t9 H

Ho



¿t)
¿t

¿?
?J

24

PRINT 2I
FORMAT(20Xli{+rl3x

X IâYOUR TOOTH CODE SPEC IF I CAT ION
IF ( IE.EQ.O) GOTO?5$ IF ( IE.EQ.I)PRINT¿3$
F0RlvlAT(2ùXli{*rI3x

X ITTHEìT IS AT LEAST I FRROR I¡I
XlIxIx+)

FORlvlAT ( 2tJXl'ló I I 3X

IS ILLEGALT"23XIH+)
IF ( IE.GT. I ) PRINT24' IE

YOUR I)EMAND TRY AGAIN*I

TRY AX }THERF ARË AT LEASTTTTI3I+ ERRORS TN YOUR DEMAND
XCA¡N+rtìXIHü)

?5 RETURN$ ENI)

H
H
H



SLIHR0UT I i'lE ÐR I l{T ( KD I KM I Ky r M I BCD I I R )

tt tt s tt tr lr tÍ + {} lr lr lt lt e 0 + lr É lt lr tt Þ + il lt lr lt * + tt {t .* tt + + tf tl tt tt Õ Õ n lr Õ lr t lt tt Õ lt s ü ü Ë tt tl {1 {t l} * lr tl lt * {$ * 11 * r1 lr {1 +
ltÕ
tt THIS f.t0uTI,,¡E ACCE)T5
4t DtrcottED FoRi"t.

CODED CASENOTËS RECORDS AND PRINTS THEM IN

tt.¡+
#ltttl¡tltrl}${'{¡*{lfl+*ltlsrår+lt**+låttltltll*llltÌt{ttÍ{+lt+|åltltttttlt{}ltlt.lfltltfç¡4lr*lrl+ttlrrrlrëlrtt{|lrltltt+lt+}+

DIMENSI0T'¡ TI (6) rSf (6),IH(te) rBCD(6) çNM(2¡ rpN(2) rM(g)
INTEGER PAGETPNTYE}
JNTEGER Ï I I ST T RD ç R14 I RY T EV ; ç1 T CS I T I IICD, T I T T S I F]D T BM T ßY I AGE I PT T DT

' DATA (TI(I) rI=II6I /4H MRI4HMISSI4H MRS,4H DRI4HPROFIAHMAST/
DATA (ST ( I ) I I=I I6) /3H3RDI3H4THI3H5TFII3HP./6I3HHONI3HST /
DATA (IH(I) rI=Lç1?l/

À ì.0HREG I STER ED r I iìHADM I TTED r I 0HASS I GNED r I 0HH I STORY t
XI()HORAL ËXAU 

'I.JHRADIOG 
XAMITOHLAB EXAM ,IOHcONsULT ,

¡¡ ¡HTREir T /PLAlttr I n HTREATED r I0HREV I ËldE0 r l0HD I SCHARGE0/
I FoRMAT (2'¿x7 g ( IHn ) )

2 F0RMAT ( 2JX I ¡{+ r 75x I l.lrâ )

3 F0Rþ1AT(tHl/////l
4 FORt'lAT (20XIl+r53X+C0rrlTINtJED 0N FRAME*r I3rAXlHö)

RD=M(I) $ RM=y12¡ * RY=M(3) $ EV=t"114¡
cT=M(5)$ CS=M(6)S I'10=M17¡5 T=M(g)
G0T0(1lr5I)CTIr caRD TYPE I F0tJ\t)

I I DECODE (28I I ? IBCì ) NhlI TIT rS I BDIIJM IBY
I? FORMAT (Za1çrZI I r3I?)

IF(EV.EQ.t ) 60T01 3g IF(Ev.EQ.2)C0T0el$ Gotogt
tT REGISTRATIOi\ RECORD

I3 IF(IR.HTI.I.CR.T?"E0.3)GoToI5$ PRINT3$ PnIruIIs PRINT2
NEP=0$ PAGE=I$ ÐRINTI4TKDTKMTKyTpAGE$ NL=ó

i 4 F0RlvlAT ( 2 u XI Hn r 2Sx iRESP0NSE'n ç f 3 t? (* /* ç I 2 ¡ e * FtìAMEr+ r I 3 r 2SX I H* )I5 O6¡=F{Y-8YS IF (A3E.LE,0)AGE=100+AGE$ pN(t}=NM(l)$ pN(2)=NM(2)
PT=TI (TIr)s IF(AGË.LE"l4,AND,TIToEo.I)PTãTI (6) g y6=8ys pÍìINTz

t+

l¡

ts
H
f\)



PR J hlTI6 r ¡t¡0 r ÐT r |Ju r BDr BM r BY r I H ( t ) rRD r RM r RY r AGE$ NL=NL+ I $ G0T060
I6 FoRMAT (2r)Xl..lÕr I7r XA4rXZAl0röR /D+ç I3r2 (*¡*t I2) rXAI0r I3r2 t*/*i IA) r*

X AGE$r I3r ?XIHö)
l7 F0RMAf (2tixlÞ{nr I7 rXA4rX2Al0r43XIH*)

* AU,UI I SS I OT.i RECOR D

¿I IF(NL.GE.3ttl?2¡?3
?2 PAGE=PAGÉ+1$PRT\T2$PRII.IT4,PAGE$PRINT2$PRINTI$PRINT3$PRINTI$PRINT2

PRINfl4rKDrKMrKyrPtGES pRINTlTrN0rpTrpN$ NL=6'
Z3 AGE=Ry_yrì$ IF (A56.LE.0) AGE=100+AGE

DT=TI(TIT)s IS=ST(S)
, NEP=NEP+ ¡$ ÐRII'JT25 PRINT?4INEPIAGE$ NL=NL+I
?4 F0RMAT (2uXI HrtI3x*EpIS0DEr+, I3I55X*AGErtr I3t2XIHrt)

PRINT25TRDT RMTRYT IH (EV) rDTrNMr ISg NL=NL+l$ G0T060
25 FoRMAT ( 2rrX I ¡* ¡ Í7 ç21*/* ¡ I2 ) I xn I0 r XA4 r X2A l0 r XA3 r 22X I H* )

tT OTHER RECORDS
3l IF (NL.GE.30 ) 3Zr 33
3¿ PAGE=PAGE+ 1 $PR I !Tz$PR INT4' PAGE$PR I NTz$PR INT I gPRINT3$PR INII SPRINTz

PRINTI4T(Dr (MrKY rPAGE$ PRINTLT ¡NOTFTTPN$ PRINTe$ NL=ó
33 DT=TI (TIT ) S IS=ST (S)

PRINf e5rRf)rRMrRYr IH (EV) rDTrNMr IS$ NL=NL+l$ G(lTO60

+ crtHD
5I
52

53

54
bó
57

n El\D
6ii

TYPg 2 F0U\tr
IF ( NL. G8.30 ) 52 r 53
PAGE=PAGË + 1 SPR I !TE$PR I I'IT4' PAGE$PR I NTE$PR I NT I sPR I NT3$PR I NT T spR I NT2
PRINTI4IKD I (þ1rKY" P4GE$ PRIh¡f L7 ¡NOI PT r PIIS PRII\TE$ NL=ó
IF ( T. EQ. ri.0Q. T. E0. 99 ) GoT0só
PRINTS4TITBCD$ \t,=NL+l$ GC)T060
F0fìMAf (2()Xl rrtr I ?xI2r XóAl 0 r XtH*)
PRINTST'dCDS NL=NL+I$ GOTOó(}
ËoflMAT (?JXt'l*r l5X6Al0 rXlH*)

PROCE$$lr{G
RETURf\1i If!N

H
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It
tf
t'
tl
It
f

tf
tt
*
lt
s
It

StlrìR0UTI\E SHIF T (NerNRrLrf,tr EC0TNB )

rf*ttnü+1111+rå+tl11lt$ttttÈ{rl++Þltt}{t*ttlt,tllâ+{f*lt${rsl'l'{tlrlt}{âlr$ltttëtl{rll*ltÕlt{tt}ttltllttö*11{rÕ+{1**l}
ll ¡'

THTS ROUTII,JE SHIFTS PATJENTS RECORDS FROM TAPE 2 TO TAPE 3. NO IS
BEGINI',lIl'!G INUEX NUM3ER AND NR IS N¡;MBER OF RECSRDS TO BE C'PIED,
THESE ARE COI"IPIITED I1\I FIIIST SEAPCH OF TAPE 2 IN MAIN PROGRAM OUERY
RECORDS ON FILE. I\ ADOITION THE NOTE IdELL RECORDS ARF SHIFTEO TO
TAPE 4 FOR LfSTING ôFTER REGISTRNTION RECORDS.

**ltåö{+tt+l}ltltlllt*ttrt+f+l}{âËsÕÕ{t{r+trltl}tttt*ltlrt}tÞ}t}ttlf{toll+{t{tl}ÕÐn{t+{t{lo+tttttls+f+|l${tttÕ*râ

DIMEI\¡SI0i\ L (3) I Vl (8)
TNTEGER tsCN(ó)
RË'd If.lD '15 REi¡JIN) 4$ N=NB=0

I t't=N+lS REAn (2) S IF (N.EQ.NQ) ?r L

2 N=ll)
3 N=N+T$ RËAI,'(2)LIMIBCD$'dRITE(3)LçMIBCD$ IF(M(B).EQ.99)4I5
4 NB=NB+I$ WRlTE(AIMIBCD
5 IF(N.EO.trlR)ór3
6 ENDFILE 3$ ?EI{I \N 3 $ ENDFILE 4$ REICINO 4
. RETURNS F.ND

H
Hr



Ö

It
t|

s
{t
rt

SUHR0UT I NE )Cts ( )y I Il'tr I y 
)

DI¡4FlJSI0r\¡'.,1 ( I 2)
+üit+ltltttlttltt$*lt*$lrllÞttttll*ltnltttt}lttl{t+lrs*+tllt$ltütfÕð++#lâlstt*+l1lr**lrtl$Õ+lrö{¡lt+${s*rs{r$*
Ð+

f HIS ROUTI \JE ÐÊCO)ËS UECIf"IAI- YEI\R IO INTEGER MONTH TN ALPHA
CHAfìACTERS AND I NTE sFR YEAR.

lllll+l+l+llll{lltll{tl++ntllr$*lt{tlfÞ+ttltlt+tlt*{++lf+*t1|trtl'+ttJ$t}l}{}11lslt{ålt{Û11*lt+üü'+lttt*{'+l}Õlt{'l++tI,+$

DATA ( ¡4 ( I ) r I =l r t 2 ) /3HJAN r 3HFEB r 3HMAR I 3HAPR r 3HMAY r 3HJUNT 3HJUL r 3HAUG
X | 3HSEP I 3rl0C T r 3H\0V r 3HDEC/

IF(DYoEO.O.())GOToI
IY=INT(DYIç J=ItrIX( (ÞY-IY)SI2.)$ IM=M(J)

I RETURII$ ENI')

H
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?a
29
30
3t
32

5ós I I I
565 | ? I
s65 2 I I
s65 4 | I
565 4 2l
5ó5 5 I I
56s 5 7l
565 5 ? ?
565 9 I l.
565 I ? I
565 5 ? I
5 65 l0 I I
5 65 I0 2 I
5 65 l2 I I
565t? 2 I

I0 ó5 2 I I
l0 65 4 I I
I0 65 4 ? I
l0 65 5 I t
l0 65 5 2 I
l0 65 t0 I I
l0 6s l0 2 I
t0 ó5 12 I I
I0 65 12 2 I
II 65 2 I I
1l 65 3 I ì

ll ó5 11 I I
Il. 65 t0 2 I
Il 65 I(ì I I
IÌ 65 t0 2 I
t2 65 I0 I I
t2 6s l0 2 I
12 ó5 l0 I I
12 ó5 l0 2 t
I 6ó l0 I I
I 66 l0 2 I
I 66 l2 I t
I 66 l? 2 I
966 2 | I
966 4 I t
9ó6 4 ? I
96ó 5 I I
966 5 ? t
9 66 12 I I

62

73Ió65r520 I0l0l 20
73I665C520 lo2or 20
7316650520 2010t 20
73I6651520 40lol 2o
73166515¿0 402c t 20
731665t5¿0 50lrìl 20
731665ù5¿0 502C1 20
?3I6650s20 5020? ?0
73I6ó505¿0 9010t 20
731665ù5¿0 902CI 20
?3tó65ù520 5020 I 20
73t665ù5¿7 l00l¡l 27
7316ó5 )5?7 lOO2^l 27
73t6ó50527 l201ol 27
731ó65n5¿7 l?0?rl 27
73I6ó5lDl5 20t11 I5
73Ióó5I0I5 40I01 l5
7316ó51015 4ù2Cl l5
73t6651015 50lr'1 l5
?3I665loIs 5ù21I l5
?3Ió65tol5 10010ì l5
?316ó5lor5 100?îI l5
731ó6510I5 t20lrìI l5
731ó65t0r5 t20201 ls
7316ó5ll¿2 ?ùlt\l ?,2
73I6651 122 301 0l 22
?3I665t1¿? l00lûl 22
731ó651t?2 loo2íì I 22
73t6651129 loOl4l 29
73I665112s Io02:rl 29
7316651216 100101 l6
7316ó51216 100201 l6
73I6fr51222 l00t0l 2Z
731665r222 lO07Dl 2?
73I66óu107 10010ì 7

731666ùlu7 l002cl 7

731666010? I20l0l "l

73I6óó0I07 t202Cl 7

7316ó609¿9 ?0I01 29
73166ó0929 4Olll 29
73t666¡)9eq 4OZcl 29
73I6óó0929 501 nl 29
731óó60929 50201 29
731óó60e29 le0lor 29

73I6 -n MC KENZIETA. 3 260334
73ta -o 65 MoREA ST. r oSB0RNET 5017
7¡I6 -n MINKIE\.JTCZII,A. 36
73tó -ù T.4INKIEdICZT l.A" 36
?3I6 .O ATTENDED FOR ROUTINE CHECK

731ó -o MINKIEIIICZT I.A, 3ó
-1 3t6 2¿ cARIoUS
73t6 4T cARlouS
7¡lo -o MINKIEt|JICZT I.À. 36
riie -o AppoINT RoP..sPEcIAL tl/L FILLINGS
Zãio -ò EXAM. SPECIAL '.¿/L 

FILLINGS. APPOINT ROP.

73to -o MACKENZIET l.A " 46
7:'I6 ??. CARIES PEI',IOVED. I(AL¿INOL DRESSING.
7316 -o MACKENZIF.TI.A. 46
IáiO.O ROUTINE CHECKç 2? ROP' SPECIAL W/L FILLINGS
7¡lo -o scoLLINrJ. 46
73ts -o 5ç9¡¡lNr J" 46
rãi¿ -o coMPLAIT\En oF foorHACHE 0N tIITING
73lo -o SCoLLINTJ. 46
73Io 3a cAUSING PAIN
7316 -0 SMITHTJ.D. 46
73I ó gE KI\LZINOL OFESSING"
7316 -o SMJTHTJ.D. 46
731ó -o 36 RoP
7316 -o CÞIEETHAMrJ.D. 46
73Ió -n CHEETHAT'l rJ"D. 46
7316 -o CHEETHAT'4.J.0. 46
TiiO gÉ, AMALGAM. KALZTI']OL BASE' LA.
7316 -0 CIIEETHAMTJ.O. 46
7316 47 aMALGAI''1 . KALz¡t1g¡,8ASE"
7316 -o CHEETHAT'4 r J. D. 4(1

Iáiø z¿ PREPARED FOR 3/4 CROTJN VENEER. 2 PINS.
7316 -o CHEETHAMTJ"D. 46
7ztø zz cRowrl INSERTED"
?3Ió.0 CHEETHAM¡J.0" 46
rãio -o PoLISH. rR¿ATMENT coMPLETED.
lãiÀ -o cHEETHAM'J.D. 46
7ái¿ -ó FRoM t,',/1" irniav AND sI¡1PLE aMÂLGAMS co"lPLErED
zãio -ó SCoLLINT J. 46
7¡tO -O SCoLLINT J" 46
rãro -o ATTENDEo FoR RourINI cHEcK
?3le -O SCOLLINTJ" 46
7316 3Éì CARI0US
Tgto -o SCoLLINTJ" 4ó

33
34
35
36
37
38
39
41
4l
4?
43
.+4
45
46
41
48
4Ç4

50
5l
57

Þ

trtz
TJ
ÞI

Ê
l.

Èú

Hz
Fl
9
È

53
5¿i
55
56
57
58
59
ó0
ól

ô3
64
65
66
67
68
69
70
7l

Þ!ú
rd
Ë
3
Hx
l) o



7?
73
l4
15
76
77
78
79
80
8l
82
83
84
85
8ó
at
88
89
90
9l
92
93
94
95
96
97
98
99

¡ 00
10I
¡ 02
103
lo4
I05
I06

120201
201n I
401 0l
4(¡201
501c t
5020t
601o I
ó020 I
6020?
90101
9020 I
902n2

¡ 2010 r
I 2020 I
t20?_î?
120203
?0101

l00l0r
l0ù?cl
I e0l0 t
l202ct

201 0l
40101
4020t

ll0l0l
301 0l
401 c I
40201
40202
40203
40204
40205
40?ñ6
40?07
4U208
50101
s0201
50?tl?
50203
50204
50205
5020ó
50207
50208

7gte
7¡te
7¡lo
7¡lo
731o
7¡lo
7¡to
7¡to
731o
7316
7:te
TsIs
7¡le
Tgto
7¡to
73tó
7:to
73I o
731e
731o

731óóó0929
73¡ó670 I o9
731ó67ùlu9
731ó620109
7316670109
731óó701ùc
7316670 I J9
73t6ó70 I 09
7316ó70109
731ó6701 J9
731ó67u1 09
7316ó70 I 09
731óó7Ðl Ió
7316670t l6
731ó67011ó
731ó6701 tó
731óó70330
731ó67ù330
73tó670330
731óó70330
731óó71330
731ó67u4¿6
731óó80o2ó
731ó68042ó
731óó814e6
731ó6806u3
731ó680ó03
731ó68¡5'.¡3
731 ó680óù3
731óó80ó03
731óó80óca
731ó680ó{,3
73I6óSOOrlg
731óó80603
731óó80é03
73Ióó80óù3
731ó680ó03
73¡óó80ó03
731óó8Ogu¡
731óó80603
73Ióó80ó03
73¡óó806ù3
7316680ó03
7316ó80ó03

REOUE S T S
É

.T.

29 9661¿ 2 I
9 I 0z ? I I9 l¿z 4 I I9 l0z 4 2 t9167 s l t9 t67 5 2 t
9 loz ó I I9lfr762l
9 Ln 6 2 2
9 167 9 I I9 t67 9 2l
9 lö7 9 Z z

ló I ó7 t2 I I
tó t67t? 2 I
Ió t67t2 ? ?
16 I ó7 12 2 3
30 367 2 | I
30 3ó710 I t
30 3ó7I0 2 I
30 3ó712 I I
30 367t? ? I
26 467 2 | t
26 468 4 I I
26 4ó8 4 ? I
26 4 68 It I t
3 ó68 3 I I
3 6 68 4 | I
3 668 4 2l
3 (ì68 4 ? 2
3 ó68 4 ? 3
3 668 4 2 4
3 óó8 4 ? 5
3 óó8 4 2 6
3 ó68 4 2 7
3 ó68 4 2I
3 668 5 I I
3 668 s z I
3 ó68 5 2 ?
3 668 5 ? 3
3 6ó8 5 ? 4
3 ó68 5 ? 5
3 ó68 5 ? ó
3 ó68 5 2 f
3 óó8 5 2I

-0
-0
;0

-0
22
-0
2l
22
-0

-0
-0
-0
-0
-0
-0
-0
l2
-0

NO TREAIMENT PRESCRIEED
KUIJSKTSo 6ó
KUUSK¡ S. 4ó
C0t'lPLAINE0 0F PAIN Uò¿ EATING It't REGI0N OF 2l rZ2
KUUSK r S. 4ó
SLIGHTLY SENSITIVE TO PERCUSSION
KULlSKrSr 46
PERIAPICAL VIEgJ - HEPORf - NAD
PERIAPICAL VIE¡I . REPORT - NAT)
KUUSKTS¡ 4ó
DIAGNOSIS - 2? PULP PROfìA8LY DYI¡IG. TCA I/5? FOR NEÍ RAOIOG
AND PULP ÎEST.
KUUSKTS c 46
PRESENlED ?2 WIfH MILD PAIN. RADIOGRAPFI NAO. OUERY PAIN
ASSOCIATED I.,ITH PINNED INLAY. GUERY OEGENERATING PULP.
FAILED TO RETURN AFTER I /5? FOR CHECK.
SCOLL IN r J. 46
OTHERTA.I'¡. 46
ROP. KALZINOL DRESS¡NG.
OTHERTA"N. 46

7¡le -o l2 FPAcT{JREO. ROP.
7¡lo -o rtEw
7¡to -o
73lo -o
7¡lo -o
73 t ó -o
7¡Io -o7¡te -o
73Io -o
731ó -o
73t6 -n7¡lo -o
73lo -o
7316 -o
73lo -o
7¡to -o
7¡te -o
7¡to -o
731ó t 37¡te t¿f3to zz
Tglo 2o
73t o el
73lo gr

HEþl
PATIENf
J0YCF r lll.
CASILE r f)
CASILE r D
CHIEF C0'4PLAINT - INLAY FALLEN OUTr NO IOOtHACHE
DENÏAL HISTORY. PAIIENT HAS AIIENDED RAH D€NT DEPT FOR ROP,
ROUTINE CHECKS AND FILLINGS OVER ST.VERAL YEAR5. ACCEPTED FOR
5TH YR COMPLEX CONS AND ASSIGNED TO MR cAsILE.
MEDIcAL HIST0RY - PoLI0 wHEN cHILD - UNEVENTFUL REcovERy.PATIENI SAYS SHE IS OVERWEIGHT ÂÀID EXPERIENCES M¡LD
DIZZINESS. OUERY HYPERIENSION. NoT cURRENTLY UNOER MED¡cAL
SUPERVISIOI.J oR IAKII.¿G DRUGS. HAS HAD 8 cHILoREN.
CASILETD. 13
SOFf TISSUES NAD" ANGLE CLASS II MALOCCLUSION
TEETH tIISSING - !8¡2tt¡l7r38r44r4B
MESIAL CARIES
MESIAL CARIES
L¡NGUAL CARJTS ANO TENDER 1o PERcUsSIO¡{
0ISTAtTLINGUAL CARIES
DISTAL CARIES
DISTAL CARIES

36
36

NLAY
45
t3
l3

FOR ¡2

I07
108
I09
lt0
¡lt
tlz
tl3

!

¡t.
¡ ls



llô
Il7
Il8
It9
I2a
lzl
122
I23
124
125
l?6
t?7
Ie8
t?e
I30
t3r
132
t33
I34
135
I3ó
t37
I38
t39
I40
l4l
142
143
144
I45
l4ó
147
I48
149
l5o
t5t
lse
r53
154
ls5
t56
I57
158
l5e

502î9
50¿ln
5021 t
50212
901 1l
9ù201
9t)?^z
90203
90e04
9ù2ts
9020Á

l00lnl
l0û201
t0020?

601 0l
6û201
ô0202
60203
60204

l00lfll
l0uZJl
10020?
l0tl2o3
1002^4

6u I 1l
t0201
6020?

loul4l
1002ôl
I0o2¡2
1002r3
100214
l0ullt
100201
100202
100?c3

ó01 1t
60201
70rtl
70?01

100101
100201
l00en2
l00l0l

7¡to
7316
7¡to
7316
731e
7¡Io
73te

73 lóó80óu3
7316ó80ó03
73Ióó80603
7316ó80óù3
731ó680óu3
731óó8cóü3
7316ó80óù3
731ó68¡0,13
731ó68ùóù3
731ó680óu3
731668 0 ó,r 3
7316680óu3
731óó8Ðóú3
73t6680óü3
731ó684óù3
7316ó80óu3
731668ùó03
731668ôór,3
731ó68r6ü3
73 I 6680óu5
731668,)ó05
73t668.róJ5
73I668,)6u5
7316ó8(r6u5
731óó8úóu5
731668tr6,15
73I668,)6ir5
73I668í)612
731668rróI2
73Ió68,ì6t2
ffl668¡ióI2
73166806I2
7316ó8ù6I7
73Ió68161 7
731óó8ùóI7
731ó680617
731ó6806I7
?3tóó80ó17
731óó8o617

;7.3Ióó8,1óI7
7316ó8q6t9
73Ió680ót9
7316ó80ó¡9
731ó68062ó

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
5
5
5
5
5
5
5

t?
t2
l2
l2
t?
l7
t7
t7
l7
l7
l7
l7
t7
l9
l9
t9
?6

6ó8 9 ? 5
6ó8 9 2 6
6 68 l0 I I
6 68 l0 2 I
6 68 t0 2 2
óó8 ó I I
óó8 6 2 t
668 6 2 2

668 5 2 9
6 68 5 2 ¡0
ó 68 5 2 lI
668 s ?t2
6ó8 c I I
668 9 2 t
66¡ì 9 2 ?
668 9 ? 3
ó68 9 2 4

664 6 2 4
6 68 l0 I I
6 68 l0 2 I
6 ó8 t0 2 2
ó 68 tc 2 3
6 68 t0 2 4
668 ó I I
ó68 6 2 t
668 6 ? ?
6 68 t0 I I

6 68 t0 I I
6 ó8 l0 2 I
ó 68 I0 2 2
6 68 t0 2 3
6ó8 6 I I
6ó8 6 2 t
ó68 7 I t
6ó8 1 ? I

73t
7¡l
731
7¡t
731
7¡l
7¡t
7¡l
73t
7¡l
731
7gl
7¡t
731
73t
7¡t

ó
6
6
6
6
6
6
6
6
6
ó
6
6
6
6
6
ó
6
6
6
6
6
6
6
6
6
6
ö
ó
6
6
6
6
6
ó
6
ó

35 DISTAL CARIES
34 OISIAL CARIES
.O MANY RESlORÂTIONS UIISATISFACIORY. IN GENERAL MARGINS ARE
-O UNSOUND AND OISCOLOURED tìUT NOT DUE fO RECURFENT CARIES.
-0 CASILETI).T. l3
-0 AMALcAMS - 35MODr 3al)0r 36M0D PINNEDT 37M0D PINNE0T 45D0r
-o 4óD0rÊìUr 24f)Or 25¡a0l)' ¿7M0DrLIr l3D-LIr lóMoD PINNEDT 22LI
-0 GOLD - l48U INLAYT ¿ID Ir'ILAY ç 46s47 FULL CR0lNr 36 FULL
-O CROWN¡ I2 3/4 VENFERT EPIDGE AEUTMENTS. I4 3/4 VENEERi
.O I6 FULL CROWNT II D.LI I/2 VENEER
-O PULPECTOMY 2A.
-0 CASTLE r D. I 3
-0 PR0PHY. EXAr.{. RAD l0GrlÂPHS.
2I RE-CEMENI DISTAL INLAY.
-o CASTLETD. 13
.O R AND L I.IITEt¡lINGS. HEPORT

If' DISTAL CARIES
37 I)ISTAL CARIES
35 OISTAL CARIES
-0 CASTLE ç ll . 13
-O TREAIMENT PLAN. RADIOGRAPHS.
35 DISTÂL DRESSING.
¡2 MESIAL I)RESSING.
2I DISTAL DRESSING
-0 CASTLE r D. i 3
.O FULL t"IOUlH SURVEY. i?EPORT

22 PERIAPICAL PÀTHOLOGY
-0 CASTLE r D. I 3
36 MON PINNED AI"IALGAM. KALZINOL ÊìASE.
35 M00 AMALGÀr'1" DyCAL aNt) C0PALITE.
34 DO AMALGAM. KALZINOL 8ÂSE.
37 MOD PREPARED" CARIES FREE.
-0 CASTLETDT 13
22 PULPECTOI,,IY. CANAL REAMED TO NO. 3 REAI'IER. LENGTH
22 DETERMINED AT eO.5 MM BY RADTOG. CULTURE TAKEN.
22 SÄVLON DRESSING. CANAL SEAIED ¡/ITH CAVIT.
-0 CASTLETO.' 13
22 PERIAPICAL VIEi.'S FOR ENDO

-0 CASTLETD. 13
22 ENDO CULTURE REPORT. NEGATIVE
-0 CASTLETD. 13
22 PULPECTOMY. CANAL FILLEO IIITH AH2ó AND GP POINfS.
22 SEALED WITH ZNPO¿+ CEMENT...
-¡ CASTLETD. 13

668 6 2 3

7sl
7rt
7¡l
7st
7¡t
7¡t
731
731
73t

ó 68 l0 2 I
6 ó8 l0 2 2
ó 68 I0 2 3
6 ó8 l0 2 4

6 ó8 I0 I I
ó 68 l0 2 I
6 ó8 l0 ? ?
ó ó8 l0 I I

73
73
73
73
73
7¡
f3
13
73
7t
73
73

I

æ



lóo
l6l
162
Ió3
I64
ló5
l6ó
167
ló8
ló9
170
I7l
172
173
174
175
l7ó
177
178
179
lE0
18t
t82

MO

MO
MO

CA
DO

CA
MO
()

73I6ó8062ó
73tóó80?03
?31ó680703
731ó680710
731 6ó807 I 0
731óó80710
731ó680710
731óó80710
731óó80710
7316ó80? I 0
7316ó8c710
7 316ó8 íì 7 l7
731ó6807t7
73I 6660 724
7316ó807¿4
731óó80724
731ó680731
73tó68c73t
73 I 6680 73 I
73t6ó80731
7316ó80828
731ó68ü8¿8
73I6ó80828
7316ó809u2
731ó680e02
73Ióó80902
7316ó80e02
7316ó80902
73Ióó80902
7316ó8091 I
7316ó8091 I
731óó809I1
731ó68091 I
73tóó80e18
731ó680918
731óó80918
731ó6809I8
731óó81 002
73I6ó81 002
73Ió6810'Ja
73¡6681009
731ó68loo9
731óó8t 009
731ó68louç

73Ió -0
7¡te -o7¡to ¡l
73le -o
73to ¡ra
73te +o
7¡to ¿s
73te 3¿r
73te ¡s
7¡te ¡o
731ó 37

100201
l00l0t
100201
l00l0l
¡00201
100202
100203
100204
100205
10020ó
100207
I00l0l
t00201
l00l0l
10020t
10020?
I00I0l
100201
100202
I00203
l00l0l
100201
I0020?
l00l0l
10020ì
100202
100203
100204
1002c5
l00l0l
l002nl
100202
100203
l00I0t
100201
1002c?
1002n3
l00l0l
10020t
100202
l00l1l
I0020t
I 002c2
I00203

7¡t
73I
7¡t
73I
731
73t
7¡t
7at
731
73I
7st
73I
73t
731
7¡t
73t
7gt
73t
731
7sl
73t
7gt

6-0
646
ó-0
6 16
ó l3
6-0
627
627
624
6-0
624
ó 14
6 -0
6-0
614
6 14
ó l4
6?5
6 -0
ó 14
6lrr
ó -0
6 -0
6 tt
ó l2
ó-0
6 -l)
6?l
621
6-0
ó 16
6 t4
6 t5

?6
3
3

l0
l0
l0
l0
l0
IO
l0
l0
l7
l7
?4
?4
?4
3t
3l
3l
3l
?8
28
28

?
2
2
2
2
2

1l
ll
tt
ll
l8
t8
l8
t8

2
2
?
9
9
9
9

OA
DA
DA
STL
flA
STL
DP
AMA

73t
7¡t
731
73t
7¡I
7:t
7¡t
731
7¡t
7¡t
7¡t

6 ó8 l0
7 ó8 l0
7 ó8 I0
7 68 l0
7 68 IO
7 68 t0
7 68 l0
7 68 t0
7 68 t0
7 ó8 l0
7 ó8 l0
7 68 t0
? ó8 l0
7 68 l0
7 68 t0
7 ó8 l0
7 ó8 l0
7 ó8 l0
7 ó8 t0
7 68 l0
I 68 l0
I ó8 l0
I ó8 t0
9 ó8 lr)
9 é8 t0
9 68 l0
9 ó8 t0
9 ó8 t0

9 ó8 l0
9 68 l0
9 ó8 t0
9 ó8 t0
9 ó8 t0
9 68 I0
9 68 l0

t0 68 l0
l0 68 t0
l0 68 l0
t0 ó8 l0
l0 68 t0
¡0 ós t0
l0 68 t0

?l
tl
2l
ll
2l
?2
?3
24
?5
?6
2f
tl
2l
tl
2l
22
ll?r
2?
23
ll
2t
22
tt
2t
22
23
24
?5
lt
2l
2?
23
ll
?l
22
23
It
2l
22
ll
?T
e?23

PATIENT CANCELLED
CASTLE¡O. 13
MOD AMALGAM - 2 OISTAL PINS CEMENfEO. COMPLETEO.
CASTLETD. ¡3
OO8 AMALGAM.0.8 PIf\HOLE STRUCK PULP. PULPDENT AND
CAVIT PLACED. lO fJE OBSERVED.
DO AMALGAM - KALZINOL AND COPALITE. COMPLETED¡
DO AMALGAI"I POL I SHED

þIALGAM POLTSHED
MALGAI',I POL I SHED
MALGAM POLISHE{)
ErD. 13
MALGAM - 0YCÀL AND COPALIIEr PACKED. COMPLETE.
E¡0. 13
INNED AMALGAM. OYCAL. INSERTED.
LGAM INSERTED ITIfH DYCAL LINING

83
84

CASTLE¡D. 13
MOD AMALGAM INSERTED iÚITH TJYCAL LINING
LI AMAL6AM INSERTED }'ITH OYCAL LINING
DO CAVITY PREP. ZNO.EUG DRESSING
CASTLETD" 13
DO AMALGAM INSERTED
B CLASS V INLAY CAVITY PREPARED AND l{AX PATTERN
CASTLETD. 13
U AND L ALGINATE IMPT{ESSIONS
B CLASS V GOLD INLAY INSERTED
INLAY IS DEFICIENT AT MES GTNG ANGLE. FULL CROh'N TO BE
PREPARED.
MOD CAVITY PREPARED. AMALGAM INSERIED. OYCAL AND COPALIfE.
CASÍLETD. 13
PREPARED FOR 3/4 CROI{N
pREpARED F0R FULL Ct{0whl
RUBRER IMPRESSION TAKEN. SEVRETOI\I TEMPORARY CRO¡JNS

CASILETD. 13
PREPARED FOR D.LI T/? VENEER CROh'N
PREPAREO FOR 3/4 CROKN
THIOKOL IMPRESSION REJECTED
CASTLETD. 13
PREPAREO FOR CLASS ¡V LINGUAL VENEER
RUBBER IMPRESSION TAKEN
CASÍLETD" 13
ERIOGE RETAINER CEMENTED .. :
BRIDGE RETAIN€R CEMENTED €
REPLACED BY PONTIC OF FIXED BRIDGE FROI.t ¡ó TO I4

85
86
87
88 9 68 l0

9 ó8 lf)189
t 90
l9I
l9?
193
194
I95
i9ó
r97
198
199
200
201
?02
203



9

l5
l5
t5
l5
2L
?L
?L
2l
IO
l0
l0
IO
l0
l0
t0
l0
ll
II
ll
tl
II
ll
ll
ll
ll
l8
l8
t8
18
I8
l8
t8
l8
l8
l8
25
?5
?s
?5
25

2
?
?

¿07
208
2os
et0
2lt
?t2
213
?L4
ets
2t6
?t7
218
219

204
20s
eo6

??o
2¿l
?2?
2?3
224
?2s
?26
2?f
?28
??9
230
231
¿3?
?33
?34

.2 35
e36
237
238
239
?40
?41
242
243
?.44
?45
246
247

731ó6610u9
731ó68lot5
731óó8lt)Is
731óó8lol5
731668t0t5
731ó68I0¿l
73t668102t
731óó81 o2l
7316ó8Io¿l
73Ióó902I0
73tó69n210
73Ió69c210
7316ó9c2¡0
731ó69021 0

r3toosoÞro
73166902I0
731ó69u210
731ó69¡6r I
73I669161 I
7316ó9û6r I
7316691ótI
731669J61 I
7316ó91611
7316ó906I1
73I6ó90ól I
731ó69,:)óI I
731ó69'.tói8
7316690ó18
731ó69061 I
731ó69cór8
7316ó906I8
73Ióó90ó18
73Ió690óI8
7316690618
7316690óI8
731óó90ó18
73 ¡, ó69 0 ó¿5
731óó90ó25
73Ióó90625
731óó9c625
7316ó90ó25
73Ió690702
731ó690702
7316é90702

ó8
ó8
68
68
68
68

7glo
7¡to
7¡lo
7¡l o
73tc
73te
7:lo
73I6

100204
l00l0t
l0u20l
I00202
100203
I00lcl
100201
100212
100203
2ulol

ll0lcl
I 10201
I I ù202
1I0203
I10214
I t 020q

30101
4ù111
4021t
50lcr
5o2D I

l00l0I
I002cl
ó0lnÌ
ó0201
6021?
901 1I
90201
g0?-^2
9(J203
90?x 4
902r5

l00l1l
1002ôl
r50l0l
6u211

10010¡
10020t
100202
70t01
7020r

l00t0t
100201
100202

0

0
0

0

ó8
68

68
69
ó9

7¡lc
Tslo
7¡lo
73lo
731ó
7¡ts
7:to
7:le
7¡lo
7:lo
7¡lo
?¡te
7sl¿
73to
7¡lo
73lo
7¡to
7:lo
7¡to
?¡te
73Ió
7¡to
731e
7¡te
7¡lo
7¡te
731 o
Tslo
7glo
7glo
731ó
Tgts
7¡te
7¡te
7¡io
7¡lo

t0 ? 4
l0 I I
l0 ? I
t0 2 2
l0 ? 3
l0 I I
t0 ? |
l0 2 2
t0 2 3
2ll

lt I l
tl 2 |
lt ? 2
rl ? 3
ll 2 4
tr ? 5
3tl
411
4?t
sIl
52t

t0 I I
t0 2 I
6ll
621
6?Z
etl
92I
9??
923
9?4
925

t0 I I
t0 2 I
ólI
621

IO I I
t0 2 I
l0 ? 27rt
f2t

l0 I I
l0 ? L

l0 ? ?

69
6S
ó9
6c
69
69
ó9
69
69
69
ó9
69
ó9
69
69
69
ó9
6C
69
69
69
69
69
69
ó9
ó9
69
69
ó9
69
ó9
ó9
69

2t
-0
tl
L2
-0
-0
II
l2

CLASS IV INLÂY 66¡ItIVTED
CASTLETD" 13
INLAY PREPARATION MODIFIED
INLAY PREPARATION MODIFIEO
RUBBER IMPRESSIONS TAKEN
CASTLETD" 13
INLÅY CEl\,IENTEDI TO 8E REDONF
INLAY CEô,1ENTEDI TO 8E REOONE
ALL AMALGAMS POLISHED
MAK I NSON r O. F. 45
MAKINSON.O.F. 45
ACCEPIEO FOI? 5TH YEAF{ COMPLEX CONS. PECEIVED EXTENSIVE
TREATMENT \',ITH AMALGAMT CAST GOLDI ROOT FILLINGS AND ERIDGE
I{ORK. TREAIMENT ¡NCOMPLETE. TRAÀISFER TO ANOTHER STUDENT.
22 ENDO TO BE CHECKED BY RADIOGRAPH. CHECX VITALITY OF 37I
46¡47. RFFER FOR BITEt|,INGS" CHECK TÍIEATMENT PLAN
VAN DER LINDENTF. l3
VAN DER LINOEhITF! I3
COMPLAINED OF SENSITIVITY OF I6
vAN DER LINDENTF. I3
DENTINE EXPOSED EUCCO.GINGIVALLY
VAN DER LINDENTF. I3
EXAMINATION" REFERR€,D FOR RADIOGRAPHS
VAN DER LINDENTF. l3
R ANO L BITE|'llINGS
PERIAPICAL VIEW
VAN DER LINIIEN¡F. i3
DIAGNOSIS - 2l r22 HavE PERIAPICAL LESI0NST l6 SENSITIVET
EXP0SED R00T' l6 LI CARIES
fREAT/PLAN . I?ç22 ROOT CAN
GOLD FOIL TO REPAIR DEFECT
15 ¡¡ AMALG' RE-I'IAKE ERIDGE
VAN DER LINDENTF. l3
OPENEDI REÂM€DIFILEIJ
VAN DER LINDENTF. l3
PER¡APICAL VIEllJS 0F l6r l5r l4r24t?5ç26
VAN DER LINDENTF" l3

22 ALL OLD GP ROOT-FILLING REMOVED. TOOTII LENGTH 2OI'IM BY

?2 RADIOGRAPH. CULTURE TAKEN
-0 VAN DER LINDENTF. l3
22 ENDO CULTURE FEPORT. NEGATIVE
-0 VAN DER LINDENTF" l3
22 ROOT F ILLEO I{ITH GP

2I OPENEO

0

l0
l0
l0
l0

2
2
2
2
2
?
2
2
ó
6
IJ

6
6
6
ó
6
6
(,

6
6
()

6
6
6
6
ó
6
ó
ó
6
ó
6
7

7

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
ló
-0
-0
-0
-0
2?
-0
-0

-0
-0
-0
-0
22
-0
-0

YL
RC

AL T

IN E

l6-

HERAPY I FOLLOIdED 8
XISTINC GOLD VENEE

I4.

I NGUA L
R0hNS r

No



?1A
?49
250
25r
252
253
?54
255
256
25f
258
¿59
260
26L
?62
263
264
?65
266
?67
2ó8
eóe
?70
27 1

?7?
273
?74
?75
276
277
?78
?79
e80
281
?82
283
284
285
286
287
288
?ge
290
29t

731ó690 709
73t6ó90709
731óesozoç
731óó90709
7316ó90709
73t6ó90709
73¡6ó9070e
731ó690709
7316ó90709
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