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Cooperation Between a Radiology Computer Consortium 
and a Computer Manufacturer in the Development of a 
Radiology Information System 

Matthew W, Burke, MD* and Laurens V. Ackerman, MD, PhD* 

This article reports on the formation of a Radiology 
Information System Consortium (RISC) by 13 hospitals 
and medical centers in the United States, including 
Henry Ford Hospital in Detroit, and the cooperation 

between this consortium and a major manufacturer of 
computers and software. Digital Equipment Cor
poration (DEC), for the common goal of developing a 
state-of-the-art radiology information system. 

Since the advent o f t he digital computer, many hospital 
radiology departments have designed and implemen
ted computer-based information management systems. 
Similar systems have also been commerc ia l ly de
veloped. Many early systems employed large main
frame computers which were also responsible for other 
hospital comput ing needs, pr imari ly b i l l ing. These 
systems were expensive and ran slowly; later, dis
advantages were overcome by using dedicated mini
computers (1). Each system was different, its design 
based on the capabilities of specific computer hardware 
and software, and on the needs and desires of a specific 
department (2-5). Radiology information management 
systems have continued to evolve because of improve
ments in computer hardware and software, stimulated 
by the growing expectations of those using them or 
anticipating their installation. 

A major goal of many of these systems is the rapid 
distribution of diagnostic radiology reports (5-8). Other 
funct ions have inc luded f i lm l ibrary management, 
patient scheduling and tracking, bi l l ing, management 
reporting, inventory control , and teaching file man
agement (4,9-11). Individual systems have been able to 
perform these functions to varying degrees, according 
to the needs of specific hospitals and radiology depart
ments. However, a system that functions well in one 
radiology department might not be adequate for an
other facility because of different needs or different 
physical resources (2). Most systems have not been 
general enough to satisfy the needs of many, different 
departments and have not contained all the functions 
essential to comprehensive radiology management. 
Moreover, improving functional capacity has not been 
possible for most systems because of initial design 
inadequacies. A completely new start was therefore 
needed. 

Development of a Radiology 
Information System Consortium (RISC) 

A few years ago. Dr. Ronald Arenson developed a radiol
ogy management system at Massachusetts General 
Hospital and, later, at the Hospital of the University of 
Pennsylvania that was widely acknowledged as repre
senting the state of the art in radiology management 
systems at that t ime (12). However, Arenson soon real
ized that design inadequacies in his system would make 
it necessary to develop a second generation system. 

In 1980, Dr. Arenson invited hospitals and companies 
with experience or interest in radiology comput ing to 
discuss the possibility of a comprehensive, unified in
formation management system (13). His intention was 
to form a consort ium of hospitals that would pool 
experiences, needs, and expertise in order to adopt a 
standard for the development of a radiology infor
mation management system. The consort ium would 
then commission a manufacturer to produce a system 
util izing those standards. The consort ium would ben
efit f rom the development of a state-of-the-art radiology 
informat ion management system, whi le the manu
facturer would pro f i t f rom marketing a system with such 
backing. The Radiology In fo rmat ion System Con
sortium (RISC) was formed as a nonprof i t group within 
the Pennsylvania Hospital Services Association of the 
Hospital Association of Pennsylvania, its members l im
ited to nonprof i t hospitals or other health care facilities 
in the United States (Table). Our inst i tut ion, Henry Ford 
Hospital, was one of the 13 founding members of the 
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Cooperation Between RISC and DECrad 

Consort ium. The Bureau of Radiologic Health (FDA, 
HEW) gives technical support to RISC. 

Table 

Initial Members of Radiology Information System Consortium* 

Brigham and Women's Hospital, Boston, Massachusetts 

Duke University Medical Center, Durham, North Carolina 

Henry Ford Hospital, Detroit, Michigan 

Holy Family Hospital, Spokane, Washington 

Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania 

Long Island Jewish-Hillside Medical Center, New Hyde Park, New York 

Malinckrodt Institute of Radiology, St. Louis, Missouri 

Montefiore Hospital and Medical Center, New York, New York 

University of Massachusetts Medical Center, Worcester, Massachusetts 

University of Texas Health Science Center, Dallas, Texas 

University of Utah Medical Center, Salt Lake City, Utah 

Yale-New Haven Hospital, New Haven, Connecticut 

•Technical assistance provided by the Bureau of Radiological Health 

RISC and the 
Digital Equipment Corporation (DEC) 

After the RISC developed specifications for a radiology 
management system, a request for proposal (RFP) was 
sent to likely manufacturers throughout the country, 
and meetings were held with manufacturers to clarify 
the proposal. Of the formal proposals received from 
vendors, three were chosen for final consideration, and 
the contract for the development of the radiology in
formation system was awarded to Digital Equipment 
Corporation (DEC) in early 1982 (14). DEC was selected 
for two reasons. One was the financial status of RISC, 
which had l imi ted capital and therefore needed to 
choose a manufacturer which could itself support the 
development of the information system. The other was 
the fortunate coincidence that DEC's Medical Systems 
Group had a radiology project group in the process of 
developing a radiology management information sys
tem, called DECrad. Serendipitously, DEC was seeking a 
hospital or group of radiologists to help develop 
DECrad, and RlSC's RFP was therefore quite t imely. 

Communication Between RISC and DEC 
The design of DECrad required much communication 
between members of RISC and DEC, and DEC exten
sively promoted the exchange of ideas. Although RISC 
and DEC periodically held large group meetings, fre
quent regular meetings were needed to discuss the 
content and progress of DECrad. Therefore, DEC facili
tated long distance communicat ion by supplying mem
bers of RISC with terminals and modems as well as 
passwords to a national computer network. Members 

could " ta lk " wi th the computer at DEC headquarters in 
Maynard, Massachusetts, where a test version of DEC
rad was operat ing. In addit ion they could test new 
versions of DECrad, demonstrate DECrad to others, and 
send mail electronically to other members of RISC. One 
person at DEC was responsible for coordinat ing re
sponses for RISC members. Whi le this method of com
municat ion helped, it was unable to replace actual 
meetings of the entire group. 

The Design of DECrad 
RISC and DEC agreed to make DECrad powerfu l , ver
satile, and state of the art. The system contains seven 
major functions or modules: patient registration, exam
ina t ion schedu l i ng , pat ient t r ack i ng , f i lm l ibrary 
management, diagnostic report ing, account ing, and 
management reports on system activities. The basic 
philosophy in its development was to create a system 
that incorporates as many functions as possible and that 
includes tables of information able to describe as many 
user-defined variables as possible. In o therwords , DEC
rad was designed to include greater capability than 
needed by any individual user, since it is easier to 
remove nonessential functions than to add new func
tions. Tables of values were used as much as possible to 
assure that any changes needed, such as changes in 
bil l ing codes, would not require that the entire software 
code be redesigned. 

RISC raised an important concern in the early dis
cussions about DECrad. Because DEC's Medical Sys
tems Group was commit ted to using the language 
MUMPS (Massachusetts General Hospital Util ity Mul t i -
Programming System) for its software development, it 
was designing DECrad to use DEC's VAX 11 computers 
under DEC's VMS operating system. Up to that t ime, no 
one had managed a system of DECrad's size and com
plexity on the VAX computers using MUMPS. Whether 
MUMPS would be fast and efficient enough to satisfy 
the demands of busy radiology departments was not 
known. 

Testing DECrad 
Version 1.0 of DECrad was tested at two RISC-member 
hospitals, the University of Massachusetts Medical 
Center and the Yale-New Haven Hospital, in order to 
discover and resolve software and design problems 
before releasing DECrad to the market. The initial 
testing revealed significant problems in the system. The 
early version funct ioned slowly and was easily over
loaded. Only a port ion of the modules were implemen
ted. As a result, DEC rewrote most of the modules in 
DECrad to increase their functionality. The implemen
tation of MUMPS on the VAX was improved to sig
nificantly increase the speed at which MUMPS ran. 
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thereby increasing DECrad's speed. As software de
velopment continues, improvements made at each test 
center have produced more advanced versions of DEC
rad than version 1.0. At this t ime, DECrad is in its final 
stage of implementation at Yale-New Haven Hospital, 
and installation of advanced versions are planned at 
other RISC-member hospitals. 

While version 1.0 of DECrad was being tested, RISC and 
DEC continued to meet and design an enhanced ver
sion. DEC has been wr i t ing the software for this version 
and plans to announce it soon. On the basis of the 
experience with DECrad at the RISC test sites, DEC has 
produced a commercial version now installed at two 
non-RISC hospitals, Winter Haven Hospital in Florida 
and Boston City Hospital in Boston. Three more com
mercial installations of DECrad are planned in the near 
future. 

Significance of DECrad 
Cooperation between RISC and DEC in the product ion 
of DECrad has been important for several reasons. First, 
many hospitals and clinics have shared their experience 
and expertise to design a unique product for the radiol
ogy community. Second, this product has great f lexibil
ity and should fit the needs of almost any radiology 

department. Third, the manufacturer has a product that 
should be profitable. Finally, the cooperation between 
RISC and DEC can serve as a model for producing other 
medical administrative systems characterized by flexi
bility and comprehensiveness. Such products are of 
obvious importance to the medical consumer as well as 
the manufacturer seeking to produce products with 
broad appeal in the marketplace. 

The Future of RISC, DEC, and DECrad 
Members of the RISC and DEC have worked wel l 
together to develop a good product. Although RISC and 
DEC are trying to negotiate another contract for further 
development of DECrad, their continued interaction is 
not cer ta in . M o r e o v e r , as an organ iza t ion f u n d 
amentally concerned with computer application prob
lems in radiology, RISC is now considering other areas 
of involvement (13). Among these are the evolution of 
the Picture Arch ive and Commun ica t i on Systems 
(PACS) and the development of information network 
standards wi th in a radiology department. The principal 
function of RISC is to define information standards and 
p romo te the i r deve lopment by commerc ia l orga
nizations. RISC apparently has achieved this eoal with 
DECrad. 
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