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Abstract

A system for computerising histopathology records developed in-house using dBASE IV on IBM-
compatiblemicrocomputersinaloca areanetwork isdescribed. The softwarepackage usesahorizontal
main menu bar with associated pull-down submenus as interface between the machine and the user. It
is very easy to use. The package provides options for selecting databases by years, entering/editing
records, browsingdata, making multi-characteristicssearches/retrievals, printingdata, and maintaining

databases that includes backing-up and repairing corrupted databases.
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INTRODUCTION

In our histopathology unit, patients particulars
and their histopathol ogy reportshaveawaysbeen
processed in duplicate with one copy forwarded
to the clinician in-charge and the other retained
and filed for future reference. The reports are
stored in hard-coverfilesin order of their labora-
tory numbers. Assuch it isalmost impossibleto
locate a report without prior knowledge of its
laboratory number. It isal sodifficult todetermine
whether a particular patient has had previous
reports.

Clinical research is often dependent on the
analysis and processing of a large number of
cases involving the examination of multiple
variables. With a manua system, data search/
retrieval is exceedingly laborious as one has to
delve into many files to trace the records.

Since 1986, reportshave been kept in electronic
computer filesor databasefiles usngdBASE 111,
a separate database file for each year. However,
these databases are accessed in their gross form
with all requestsissued through thedot prompt of
dBASE 1. This has not made data search/re-
trieval any easier asany minor discrepancy in the
command line will not be accepted. Besides,
entry of data is not validated and this resultsin
inaccuracy of data stored.

Hence, we saw a need for a user-friendly
programme that uses a menu system which will
not frustrate even the most inexperienced user.
Between April and May 1990, an in-house
programme written in dBASE |V, acommercial
database management software with program-
ming facilities, was designed and developed to
manage these databases.

The Histopathology database manager, or
Histomgr in short, is an application programme
generated by thedBASE IV Application Genera
tor. This programme comprises a menu system
that allows easy access to databases, selection of
databases, entry/editing of records, browsing of
records, multi-characteristics searches / retriev-
als, printing dataand upkeeping of thedatabases.
Validation of dataentered isan important feature
incorporated and is transparent to the user.

Various programmes have been described in
the literature for the same purpose.'** In these
programmes, which are also menu-driven, the
submenus that are invoked by pressing selected
keys will replace the main menu on-screen. Our
menu system uses the more advanced horizontal
main menu bar system which activates the pull-
down submenus withoutreplacing themain menu
bar asillustrated in Fig 1. Selectionisby moving
the highlight (operated by arrow keys) acrossthe
main menu bar. Pressing the <Enter>key selects
thecurrently highlighted option and thesubmenu
will bedisplayed. Selectionfrom thesubmenu is
by movingthehighlightupand downthesubmenu
to the required options.

In this report, we describe our experience in
developing and using this programme in alocal
area network environment.

METHOD
Designing the application - Histomgr

Before the actual development of Histomgr took
place, the goals of the application were defined.
Based on these definitions, database structures,
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screen formats, and printout formats were de-
signed and created, followed by entry of trial data
and testing of operation.

1. Databasecreation

Thedatabasesarecreated and named accordingto
the year. For 1991, the database is named
SNOMED91.DBF. The.DBFextension indicates
adBASE |V fileand is generated by the system
itself. Each record consists of 12 items. These
include laboratory number (LABNO), registra-
tionnumber (RNO), identity card number (ICNO),
name (NAME), sex (SEX), age (AGE), ethnic
group (RACE), site of origin of the specimen
(SITE), pathological diagnosis(DIAGNOSIS), T
code (TCODE), M code (MCODE), and com-
ment (MISC). The T and M codes are based on
that of Systematized Nomenclatureof Medicine
(SNOMED).* Thelabelsin bracketsare used to
name thefields or items of the records.

2. Useof database

When the programme is activated, a banner is
displayed. This banner displays the authors, the
version and the year created. The horizontal main
bar menu will then appear. The main menu dis-
plays 5 options : Database, Update, Enquiry,
Utilities, and Exit. The'Database’ option alows
the user to choose the desired database.

3. Input and viewing data

The 'Update’ option consists of a pull-down
submenu which offers 3 different actions. The
first and third actions make use of a designed
screenformat for entry of new patientsdataor to
modify existing patient records (Fig. 2). Certain
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entries like race and sex are presented as a mul-
tiple choice function with pre-defined choices
such asM/F (Male/Female) for sex and M/C/1/0
(Malay/Chinese/Indian/Others) for different races.
The second action providesa browse screen that
isuseful foraquick overall view of all therecords
of thedatabase selected (Fig. 3). Itdoesnot allow
any editing.

The 'Enquiry' option isan important function of
the Histomgr. On selection of this option, the
system offers a screen displaying multiple items
for enquiry to obtain 'processed’ information
from the database or to trace dl the records
available for a particular patient (Fig. 4). This
function is highly versatile and searches can be
made for asingle or for acombination of upto9
different variables including an age range. A
record must match al the criteria set beforeit is
retrieved and dispayed.

Retrieved data output can either be printed or
displayed on themonitor screen. Theuser isalso
given achoice of acomplete record output or one
of selected items, by typing in the item names
(must be similar to the field names of the
programme) when prompted.

Built-in messages warn the user while the
search isin progressand also when no matching
record isfound. At theend of each search, the user
may either proceed to the next one or terminate
the procedure with the <Esc> key.

5. Database maintenance

The 'Utilities' option offers 2 different actions.
There is the 'Backup' action that copies al the
databases to floppy diskettes. The 'Repair

FIG. 1: The main menu bar with its attached pull-down submenu.
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FIG. 2: Screen format for entry/edit patient information.

FIG. 3: Browse screen for quick view of the database.

FIG.4: Screen display to enter itemsfor enquiry used in data search/retrieval.
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corrupted index' action, as its name suggests,
allowsthe possibility of carrying out the reindex
command to repair a corrupted database.

6. Exit from the Programme

Lastly, the'Exit' option when selected allowsthe
user to close al database files and exit from the
programme.

Developing the application - Histomgr

Development of Histomgr was done with the
dBASE Application Generator. This involved a
series of stepsthat included giving anameto the
application, defining the default settings or con-
ditionsof operation, creating asigned-on banner,
making the main menu bar and attaching thepull-
down submenus to each option in themain menu
bar. After al the above definitions were set, the
Application Generator was then used to translate
them to programme codes. However, some
subprogrammes require complex codes that can-
not be handled by the Application Generator such
asthesubprogrammefor theenquiry option. The
"Enquiry" subprogramme was therefore written
separately and the A ppication Generator used to
generate programme codes to use it.

Automatic compilation

To maximizeprocessing speed, dBASE IV auto-
matically compiles al programme codes to ma-
chine codes. These codes would be executed by
the machine when used. If any modification is
made to the programme codes later, dBASE 1V
will automatically compile the programme code
again to machine codes. Machine codes are in
general handled faster by the computer.

Installation

The compiled machine codes of Histomgr can
operate under the main dBASE environment or
the abridged dBA SE programme called runtime
module. This runtime module can be distributed
independently of the main dBASE package. Us-
ersof thismoduledo not need to be licensed for
use. Wehaveinstalled theruntime modul e under
the Department's local area network environ-
ment using Novell 386 Netware (Novell
Incorporated, USA). As many as 18 users can
accessHistomgrsimultaneously. Only authorized
personnel can accesstheprogramme. Thisruntime
module with Histomgr can also beinstalledinany
microcomputer possessing 640 KB RAM and a
fixed disk, preferrably with 20 M B storagespace.
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The main question raised with the installation of
any new system is whether it has improved the
efficiency of the function which it is required to
perform.Themainaimof developing Historngris
to provideafast and easy searchtretrieval means
to trace histopathology records. We believe that
we have achieved this objective.

Being a fully menu-driven programme, a user
of Histomgr is not required to learn any dBASE
commandsin order to operatethesystem. All that
the user needsto know ishow to movethrough the
menus and select the desired options/actions.
This is what computer enthusiasts call “user-
friendliness."

Asasearchtretrieval tool, Histomgr hasproven
to be highly versatile. Various combinations of
searchesare entertained and the resultsare avail-
able in seconds depending on the types of termi-
nd used. A faster microcomputer will give
resultsfaster.

Histomgr also has flexibility in the choice of
data output. Data retrieved can either be dis-
played on-screenor printed or both. Providingthe
user with achoi ce of any combinationof variables
or itemsof information to be displayed or printed
fulfills the varied needs of different users.

When comparing the speed of searchtretrieval
of Histomgr with that of direct manipulation
through dBASE dot prompt, it was found that
Histomgr takesalonger time to start off theactual
searchtretrieval asit hastofirst carry out prelimi-
nary functions. If thedatabaseissmall (hundreds
of records), theslower speed is noticeable. How-
ever, when it involves a larger database (thou-
sands of records), the difference in speed is no
longer noticeable. Moreover, when theenquiry is
complicated, such when as a combination of
variables is required e.g. the occurrence of a
diseasewith relation to age, sex andethnicgroups,
the advantage of Histomgr becomes apparent. It
iseasier to perform and the time taken isshorter.

Considerable time has been saved from locat-
ing casesfor research purpose. Thesearch/retrieval
option alows the researcher to trace cases of
interest for further study. It isequally truein the
preparationof didesfor practical/demonstration.
Suitable cases can be readily identified and the
paraffin blocks subsequently traced.

Histomgr is a multiuser programme that cur-
rently allows up to 18 users to use the same
database simultaneously through different com-
puter terminals. Security to avoid clashes of op-
eration is by arecord locking system. Whenever
an attempt is made to modify an existing record,
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the programme will automatically lock all users
out of that record! The" engaged' user will then
haveto press the <space> bar to claim exclusive
right to the record in order to be allowed to
modify it. This security system has proven to be
quite an inconvenience as a user who hasa num-
ber of recordsto modify will find himself locked
out each time he attempts to change a record and
have to repeat the procedure all over again.

Histomgr was designed with the hope that it
will meet with al the different possibilities of
tracingrecords. However, sincelaboratory num-
ber has been | eft out asafilter during thedesigning
stage, theprogrammeis not ableto accommodate
individuals who wish to locate a case by its
laboratory number! The more adventurous users
may also feel restricted by the menu system.
Thesedeficienciescan beovercomedby accessing
the respective database directly through the dot
prompt.

Future plans for the programme include the
possibilitiesof using laboratory number asatime
period filter and the designing of a standardized
report form format. Histopathologists can then
directly enter their findingsinto the databasefile
and then initiate the programme to print out the
appropriate report that is to be despatched to the
respectiveclinician in-charge.

Another useful modification is to provide an
automatic data search whenever a new record is
added, to locateand inform the user of any previ-
ousreportsfor that particular patient based on his
nameand identity card number. The user will then
know whether the current pathology is new or
whether other pathol ogiclesions have been diag-
nosed.

Together with the Novell operating system,
Histomgr can also be modified to locate corre-
sponding Haematology and Cytology or Chemi-
cal Pathology reports to construct a complete
patient profilefor aparticul ar patient who has had
different specimen samples sent to the different
divisionsof theDepartment. Thiswe hopewill be
beneficial in cases that are difficult to diagnose
and hence help to provide better patient care.

Thecomputer isaproductivity tool. Oneof the
reasonsfor introducing acomputer with friendly
software is to increase research activity in the
Department. That thisobjectivehasbeenfulfilled
is evidenced by the number of new projects un-
dertaken and publications produced by the staff.
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