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A computerized data bank of surgical pathology 
and cytopathology diagnoses 
Structure and purposes 
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Summary. A computerized data bank was created to file the diagnoses 
from the Surgical Pathology and Cytopathology laboratories in a Uni- 
versity Department of Pathology. The diagnoses are divided into sepa- 
rate diagnostic statements, coded according to SNOMed and stored on 
magnetic tapes. Coding procedures are made easier by the creation of 
a lexicon of diagnoses used. The use of additional keys, besides SNOMed 
codes, allows the retention of further information. 

Several programs perform many data-retrieval operations both rou- 
tinely and on request in order to meet different goals in the fields of 
quality control, diagnosis, education and research. 

The system is characterized by low cost, flexibility and multi-purpose 
utilization. 
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cessing - Education - Quality control 

A department of Pathology continuously produces a lot of medical informa- 
tion. This is practically unemployable for research and teaching purposes 
unless a computerized data bank is set up. The computer, indeed, allows 
large sets of information to be properly stored and easily retrieved. 

Moreover, the reports of a pathology department are specially fit for 
automatic data-processing. In fact, they are accurate enough to be consid- 
ered reliable, and are also suitable to be divided into concise diagnostic 
statements, written with a rather strict and universally aknowledged vocabu- 
lary (Coles and Slavin 1979). 

A formidable incentive to both the standardization of vocabulary and 
the feasibility of electronic data-processing in pathology was given by the 
creation of standardized nomenclatures like SNOP, first, and later 
SNOMed. 
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The electronic data-processing in pathology, allowed and promoted by 
the above-mentioned conditions, has various aims. These lie in the fields 
of diagnosis (Codling et al. 1977), education in medicine (Gaynon and Wong 
1972), training in pathology (Gallo et al. 1980), and research (Burkhardt 
and Kayser 1978). For scientific purposes, the data may be collected from 
several Institutes of pathology (Codling et al. 1977; Kayser et al. 1978; 
Loy and Gross 1978) to carry out research into geographic pathology (Jacob 
1972) or epidemiology (Höpker 1972; Kayser and Schüler 1981), and to 
pool rare lesions (van der Esch 1972). 

In the past, postmortem examinations were the main source of diagnostic 
information for institutes of pathology, and, as a result, the first data banks 
consisted of autopsy files (O'Connor and Smith 1973; Brust et al. 1974; 
Sutinen et al. 1974). Nowadays, surgical pathology and diagnostic cytology 
are playing an ever increasing role in providing diagnostic information, 
and their data demand computerization. 

The Department of Human Biopathology, Section of Morbid Anatomy, 
of the University of Rome, Italy, has a nine years' experience in the field 
of electronic data processing of autopsy files (Gallo 1977). In 1980, a new 
data bank was created, which has been operating in order to store and 
retrieve reports from surgical pathology and diagnostic cytology laborato- 
ries. The purposes of this paper are to describe how this data bank was 
planned and works, and to discuss its aims and future development, in 
the light of the recent literature and out own experience. 

Materials and methods 

Compu ter facilities 

The hardware of the system is based on the Univac 1100/82 Computer at the Inter-Faculty 
Computer Centre of the University of Rome. This Centre has many devices like visual display 
units, card readers and punehers, fast printers, magnetic tape and disk drives. Data are stored 
on magnetic tape (with a density of 1,600 Bpi). The software was written in F O R T R A N  
V by one of the authors (P.G.), and comprises many programs and sub-routines. 

Structure of the data bank 

A preliminary and important decision one has to take when planning a data bank, is to 
settle the content of information to be stored. In diagnostic pathology one has to decide 
in advance whether to store only the final diagnosis, or the entire macro- and microscopic 
description of the specimen under examination. Another solution (Swettenham et al. 1982) 
is to keep two files distinct: the former for the entire description (to generate the final report) 
and the latter for the diagnostic codes (to perform data-retrieval operations). For out purposes, 
a detailed description seemed redundant, and it was decided to retain only the diagnosis, 
after subdividing it into separate and concise diagnostic statements. 

Another important choice is about the use of natural language versus that of code. The 
use of natural language is obviously more creative, but coding is extremely convenient for 
fast retrieval of data. In fact, a proper system of coding gains a significative advantage from 
obviating the use of synonyms, which are regrettably so widely used in medical language, 
and from connecting the various items hierarchically. The use of a standardized code, finally, 
makes it easier to perform an international comparison of data. In our opinion, all these 
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goals can be achieved by using the Systematized Nomenclature of Medicine (SNOMed), edited 
by the College of American Pathologists (1976). 

Results 

Operation of system 

The system will be described listing the main computer programs, as recently 
done by other authors (Robboy et al. 1981; Swettenham et al. 1982). The 
flow-chart of the computer system is outlined in Fig. 1. Three different 
kinds of operations performed (i.e. the pathologist's activities, the clerical 
work and computer data processing, respectively) were separated graphi- 
cally. The pathologist's functions were further subdivided into three fields: 
diagnosis, education and research. 

Entry of data. The operation starts when the patient's demographic data 
are entered into the system. These data include the patient's full name, 
sex and year of birth, the date in which the specimen was received, the 
referring physician (otherwise the ward or the outside hospital), and the 
pathology accession number. This mark consists of a letter, a two-digital 

Fig. 1. Flow-chart illustrating the sequence of events in system operation. The figure is divided 
into three different areas, relevant to the pathologist's functions (closely dotted ground), the 
clerical work (sparsely dotted ground) and computer data processing (clear ground). The pathol- 
ogist's activities are further subdivided into diagnosis, education and research 



348 P. Gallo and V. De Blasi 

I ISTtTUTO Dl ANATOMIA ED ISTOLOGIA PATOLOGICA 

U N I V E R S l T A '  D l  R O M A  

Sigla: A~o,m%IL 

I»TOLOGICO[~ 
ESAME CITOLOGICO[~ 

Co~qqOmB~~ N o m e : ~ m  ........... l 

Numero dell'es&me| U L.~JI .... i Riehiedente:L . . . . . . . . .  I 

Materi&le inviato: 

NoZizie eliniche: 

Numero complessivo delle schede: 

DIAGNOSl 

;?~ .... Top. ~or. I Mal. Drgano Le s i on e 3~II~ 

, i~l. i . i . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .l!l!ll 
,~1.1 . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1}1III 
,~I,1 . . . . . . . . . . . . . . .  I , , I  . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l,ll}l-/I 
ù»Il . . . . .  i , ,  , " . . . . . .  I t l l l l  

. . . . . . . . . . . . . . .  !U(li 
' I l  I I I I  I I I I L J i r  I I ~ ~ ' ' ' [ '  ' ' I I I I I I I 3 

llllll 

ù1 
Da riernpire solo nel caso che sia indicato i[ follow up: 

[ndirizzo del paziente: 
Nome e indirizzo del medico curante: 

* ~ u L L t  I [ a , a S q a I , L , a «  ! ~ !  ~ ~ , a a L L i , P a ~ l a ù ~ , ! l l 4 1 ,  I L a  ù L ! ,  ! , 

: , J  

i ' I I , ' ' ~ , J . I  I A I ] I r l l l l  I I & I I T I ? I  ~ ' l  , I  I J [ I  ' , l ' l l [ I ,  

Lesione 

1t111 
tllll: 
II11 

Fig. 2. The Computer Report form, In the upper portion demographic data have to be typed. 
The lower part has to be filled up by the pathologist, who writes an abridged version of 
the diagnosis (up to ten different diagnostic statements) and enters some keys, and by the 
coding specialist. The demographic data are then punched on the identification card, the 
diagnostic statements on one or more diagnostic cards 

number (equivalent to the last two digits of  the current year), and a progres- 
sive number. The initial letter marks the laboratory (e.g. histopathology, 
cytopathology or electron microscopy) in which the specimen has to be 
processed. Should there be any previous examination, this is notified, too. 

All these data are typed on the Report form (Fig. 2), which reaches 
the pathologist together with the slides. This form is made up of three 
sheets of paper: a Computer form and a double-copied Pathology form. 
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Dl GI AMMARINO GUERRINO 1911 B/SOl 923 

OI GIOVAMBATI]S TA LUIGI 1923 8180/ 1673 

Fig. 3. Detail of the alphabetical Dx G1ULI ROCCO 1894 B /80 t  2t85 
list of all the cases examined. 
Surname, name, year of bir th and DI GIULIO GIOVAN~I 1 9 3 2  BISOI 1113 

pathology accession number  a r e  o i  1 0 R I 0  L E I 1 Z I  A 1 9 2 5  S / 8 0 /  73 

listed. The numbers refer to three 
Dl LELIO IMMACOLATA 1935 C/BO/  «?'2 

different laboratories (B = histo- 
pathology, C=cytopathology,  Dl LORENZO SALVATORE 1913 BI80/ I{)15 

and S=res in  embedded DZ LORErO ROMANO 1953 B I 8 0 /  1555 
skeletal biopsies). Original 

Dl MALTA FILOMENA 1903 BI801 423 surnames have been altered to 
preserve confidentiality Dz ~~RC0 ~~,A ~93~ B~80t ~ZTO 

After rendering his final diagnosis and dictating it, the pathologist writes 
an abridged version of the diagnosis, in the form of one or more concise 
statements, on the computer sheet. Finally, he enters some additional codes 
(Fig. 2). One of these (E) identifies the types of specimen or preparation, 
that is paraffin section from surgery, endoscopy or needle biopsy, frozen 
section, or smear. Another code (Cp) indicates the initials of the pathologist 
who has signed the report. A single digital code (A) records the accuracy 
of the diagnosis (1 = certain, 2 = uncertain, 3 = consistent with.. . ,  4 = unfeasi- 
ble). Information about the use of special techniques are given by code 
S. The remaining codes are yes/no questions: whether a follow up is required 
(F), the slide has a definite didactic value (D), and it was photographed 
(I), or whether the surgical specimen was preserved (C). 

Subsequently, the diagnosis is typed on the Pathology Report form: 
one copy is distributed to the patient's ward and the other is stored in 
the manual file, for legal purposes. 

The Computer Report form, on the other hand, is completed by the 
coding specialist, who codifies the diagnostic statements according to 
SNOMed. The data are then punched on cards (Fig. 1). 

Bi-monthly, the punched cards are checked for accuracy by the com- 
puter, by means of the FORTRAN program BIKONT, which verifies and 
validates the data. After the erratic cards have been replaced, valid data 
are transferred to magnetic tape files by the program BISCRI. The tapes 
are maintained in duplicate for security purposes (Fig. 1). 

Printing out. The output from the computer is yielded both routinely, at 
bi-monthly intervals, and on request, to meer individual demands. 

A list of all the diagnostic statements recorded, with their respective 
SNOMed codes, is brought up-to-date bimonthly by the program VOCBIO. 
Such a print-out is useful in that it supplies the coding specialist with a 
lexicon of codes which is written in Italian and restricted to the diagnoses 
actually made in our department. 

The alphabetic list of all the cases examined is brought up-to-date routin- 
ely by the program AGENDA (Fig. 3). It provides useful information in 
searching for previous examinations performed, even in different laborato- 
ries and periods, on the same patient. 
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Fig. 4. A print-out by the program RETBIO, listing all the diagnoses relevant to skin lesions 

A report including the number of  cases examined in a given period, 
tabulated by type of  specimen and preparation is easily obtainable. It is 
used for administrative purposes and allows a quality control on the activi- 
ties of  each laboratory to be made. 

One of  the aims of  recording the subjective exactness of  all the pathologi- 
cal diagnoses, is to make it possible to retrieve the uncertain ones. This 
procedure allows the performance of  periodical revisions of  the slides or 
the preparation of  departmental conferences on the discussion of  the most 
intriguing cases. 

For teaching purposes two programs are used: RETBIO and VETDID. 
The former is employed on request and the latter at bi-monthly intervals.The 
program RETBIO prints a list of  diagnostic records (Fig. 4). Each record 
includes, besides the diagnosis, other data such as patient's age and sex, 
pathology accession number, diagnostic accuracy, kind of  specimen or prep- 
aration, and existence of  a particular teaching interest. RETBIO was 
planned to serve as a multipurpose searching program. In fact, it makes 
a data-retrieval operation on the basis of  any single code or group of  codes. 
A research making use of  the Topographic code alone, for instance, gives 
rise to the list of  all the diagnoses pertinent to a particular anatomic site, 
irrespective of  the nature of the lesion. This kind of  output from the com- 
puter is particularly fit for residents who want to study microscopic patholo- 
gy systematically. 

VETDID brings it up-to-date the list of  all the slides, ordered by anatom- 
ical site, which were marked by the pathologist for their particular teaching 
value. They may concern some rare form of  pathology or, in turn, be very 
demonstrative examples of  an otherwise common disease. 
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l CLASSIFICAZIONE DELLO SNONED I COblCl SNOMED CONPRESI TRA 
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COD]CE 0 R G A N 0 N £ 0 P L A S I A A£C, I  NURERO NUR, 
SNORED DJAG] DELL "ESANE R]FEE 

M-87200 CONGIJNTIVA 81801 692 669 
M-87703 NUCOSA NASAL BIBOI 1459 670 
R'8?Z03 {UTE 81801 648 671 
M-87206 CUTE 81801 1755 67Z 
M-87500 CUTE 81801 1854 673 
N-87800 CUTE [OLLO 8180/  15&8 674 
N-87500 CUIE 3RUITA 81801 922 675 
M-87500 CUTE B I 8 0 /  1295 676 
M-87500 CUIE BI801 1992 677 
N-87500 CUTE 81801 199& 678 
M-875~0 CUTE :IAMffiELL 81801 1644 679 
R-875QO CUTE TORACE BI801 1636 680 
~-875~~ CUTE 81801 2298 681 
R-87500 CUOIO CAPELL BI801 1795 682 
M-87500 CUTE B180/ 867 683 
R-87500 CUTE 81801 550 684 
M-875QO PORSO 81801 20Z& 688 
N-87600 CUTERANM B/SO/ &30 686 
N-87600 CUTE SPALLA I 81801 913 68? 
M-87600 CUTE l B1801 867 688 
N-8?600 CUTE ~8qSO I BI801 1887 689 
N-87700 CUTE I BISOl &?8 690 
M-87713 CORPO CILIAR 1 81801 494 691 
N-87713 IRIDE I BI801 494 692 
M-87716 CRIS¥ALLINO 1 81801 49 i  693 
M-877A3 [O8N EPISCL J BI801 A9& 69& 
H-$7743 CONG]UNTIVA ] 81801 &g4 698 
R-87800 CUTEDQRSOMAN ] BIBOl  1219 696 
~-~780B CUTE PIEOE I BI801 392 697 
M-87800 ¢UTE GUANCIA NEVO ~LU ! 81801 22?2 698 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + . . . . .  4 . . . . . . . . . . . . . . . . . . .  

Fig. 5. Detail of the )rint-out by the program TUMORS, listing the nevi and melanomas 
recorded. The diagnoses are ordered according to their SNOMed morphological codes 

NEVO SOTTOEP1TEL1ALE 
MELANOMA 
MELANOMA NON GRADAZ PER ARTEFATTI 
R~LANORA METASTATICO 
NEVO INTRADERMICO 
NEVO INTRkDERNICO 
~[VO INTRADERM]CO 
NEVO INIRADERR]CO 
NEVO INIRAOERMICO 
NEVO ]NTRADERNICO PAPILLOMATOSO 
NEVO ESSENZIkLM INTRADERMICO 
N[VO INTRADEReICO 
NEVO INTRADERMICO PAPILLOMATOSA 
NEVO INTRADERRZCO 
NEVO NEVOC IN?RADEAMICO PJPILLARE 
NEVO INTRADER~]CO 
NEVO INTRADERMICO 
NEVD COMPOSTO 
N[VO COMPOSTO 
NEVO NEVO£ CO~POSTO PAPILLARE 
NEVO COMPOSTO 
NEVO DI SP|TZ 
MELANOMA EPITELIOIPE 
M£LANOMA EPITELIOIPE 
INFILTRA]O DA MAL [PITELIO]DE 
MELANORA FUSOCELLULARE 6 
MELANOMA FUSOCELLULARE B 
NEVO BLU 
NEVO BLU 

In the field of research a computerized data bank has multiple uses. 
Generally, definite requirements demand a suitable and specific software 
to be constructed. The flow-chart drawn in Fig. I shows, on the contrary, 
a few applications which are feasible simply on the basis of routine proce- 
dures. 

By means of the computer, for instance, the cases which demand a 
follow-up can be retrieved periodically. This procedure has proven to be 
important in diagnosis sometimes, but it also has an established value in 
research. 

As a basis for the tumour registry, a list of all the neoplasms observed 
in the various laboratories is generated and bi-monthly brought up-to-date 
by the program TUMORS. The neoplasias are ordered according to their 
SNOMed Morphological codes and grouped into categories (Fig. 5). Apart 
from code, the diagnosis expressed in natural language, the accuracy of 
diagnosis, and the pathology accession number are printed for each tumour. 

A definite scientific importance, finally, may be attached to the compari- 
son between the results of various means and methods of diagnosis, such 
as cytology, histology and electron microscopy. In our system, the diagnoses 
from the different laboratories, though kept distinct, merge into a single 
data bank. Such a file structure offers an easy method of retrieving the 
cases examined in several laboratories, and allows the diagnoses from differ- 
ent sources to be compared. 

Future development 

The present system will be developed in two prospects: an improvement 
of the computer facilities, and a nation-wide linkage with other data banks. 
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As regards to the input of data, batch processing still meets our Depart- 
ment's demands. But as far as the output is concerned, the off-line printing, 
which is satisfactory enough for teaching and research purposes, does not 
fulfil all the diagnostic requirements. For instance, for comparing a new 
case with a previous paradigmatic diagnosis it is often useful to have direct 
access to the computer files. Therefore an on-line connection with the com- 
puter centre has been devised and many programs will be accordingly revised 
to construct an interactive software. 

Another important aim to be attained enabling the exploitation of the 
potentialities of pathology data banks is the construction of a nation-wide 
data-base. The significance of pooling data from large networks has been 
repeatedly emphasized in literature (Jacob 1972; van der Esch 1972; Codling 
et al. 1977; Loy and Gross 1978) and derives from the necessity of collecting 
information from all the sources available in a certain area in order to 
use biopsy data for descriptive epidemiology (Macartney et al. 1980; Kayser 
and Schüler 1981). We are planning to construct a wide data-base in co- 
operation with the Italian Division of the International Academy of Patholo- 
gy (Arrigoni et al. 1982). 

Discussion 

The present paper follows that by Brust, Doerr, Höpker and Kayser (1974) 
in Virchows Archiv's aim of describing information systems for pathologists. 
Several computer assisted information systems for histopathology and cyto- 
pathology have been reported in other journals and some of them, at present, 
are available on sale. Nevertheless, the purposes and the activities of differ- 
ent departments of Pathology often are so distinguished that many systems 
could hardly be suited to departments different from those they were created 
for. The aims for which this system was planned are relevant and proportion- 
ate to the activities of a medium-sized University Department of Pathology. 
It is not surprising, therefore, that such a system is different from others 
which were designed for private laboratories (Ashworth et al. 1979) or for 
large-sized Institutions (Pratt and Pacak 1969; Wong and Gaynon 1971; 
Hercz et al. 1975; Okubo et al. 1975). Many peculiar features of this system, 
indeed, arrive at a compromise between retaining the maximum of informa- 
tion and meeting the exigencies of low cost and easy utilization. For our 
goals, for instance, to keep the entire description of the specimen in the 
computer files is redundant whereas, on the other hand, to store the codes 
alone (Swettenham et al. 1982) risks a real loss of information. As a com- 
promise, we devised to store the codes together with a concise diagnostic 
statement: the codes are used for retrieval purposes and the natural language 
statements offer additional data (like the stage of a tumour, the number 
of metastatic lymph nodes, and so on). However, the use of such a compre- 
hensive nomenclature as SNOMed actually reduces the need for natural 
language to a minimum. The risk that the comprehensive structure of 
SNOMed might turn to a drawback, by making its consultation time con- 
suming, was avoided by the creation of our own lexicon. This lexicon is 
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an alphabetically ordered list of all the diagnoses actually performed in 
our department, with their respective SNOMed codes. It is automatically 
generated and brought up-to-date by the computer itself, and reduces the 
need for searching new codes considerably. 

The question whether it is better to use large computers or small dedi- 
cated ones is difficult to solve in that either possibility has pros and cons. 
Nevertheless, a large computer proves more suitable to meet our demands, 
which provide for a u s e  of the data bank in epidemiological research. In 
fact, large computers allow the storage of unlimited amounts of data and 
make it easy to process them by means of any kind of statistics. 

Finally, we found it very useful to use some keys for the storage of 
additional information, like the kind of preparation, the initials of the pa- 
thologist, the degree of accuracy of the diagnosis, the didactic value of 
a specimen, the existence of photographic documentation, the need for fol- 
low-up, the use of special stains or methods. All these keys, indeed, allow 
to prepare many kinds of prints which are very helpful in fields like quality 
control, diagnosis, education and research. 

In conclusion, a computerized data bank of histopathological and cyto- 
pathological diagnoses proves very useful in helping pathologists in their 
manifold activities, improving their professional skill, saving precious time, 
contributing to their continuous education, offering them the instruments 
to be effective teachers, and opening new frontiers in many fields of research. 
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