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ABSTRACT

Through five years of effort by the Society of Nuclear
Medicine Computer Committee, the Biomedical Computing Technology
Information Center (BCTIC) was established by the Division of Bio-
medical and Environmental Research (DBER) of the U, 5. Energy
Research and Development Administration (ERDA) at the Oak Ridge
National Laboratory in July of 1975. BCTIC forged ahead into
the tasks of designing guidelines and procedures, acquisition
and packaging of computer codes, data, and intertace designs;
building a bibliographic data base; and maintaining a directory
of the user community. Important contacts were made with
societies and individuals involved in biomedical computing;
and BCTIC was publicized through news releases, the BCTIC news-
letter (bimonthly, since October, 1973), presentations at meet-
ings, and personal contacts.

This paper presents the response BCTIC has received in its
initial months, gives a progress report on our developmental
phase, and takes a look to the future of BCTIC as a national
technology resource in nuclear medicine computing.

"By acceptance of this article, the publisher or recipient
acknowledges the U.S. Government's right to retain a non-~
exclusive, royalty~free license in and to any copyright
covering the article."
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I. BACKGROUND

A, Ancient History

In mid-1970 Betty F. Maskewitz was approached by Francis H. Clark, a
physicist at ORNL, and Dr, A. Bertrand Brill, Vanderbilt Medical Center, for
advice on how to establish the mechanics for computing technology information
exchange within the Nuclear Medicine community. Mrs, Maskewitz was, and
still is, the Director of the Radiation Shielding Information Center (RSIC),
which for cver 15 years has provided a very successful information and
computer code exchange service within the nuclear physics community.

This initial contact lead %o a cloce working relationship between the
Nuclear Medicine community and Mrs. Maskewitz which has continued to the
present time. The first step taken to establish the mechanism for ccmputing
technology exchange was the first symposium on the Sharing of Computer Proorazs
and Technology in luclear Medicine which was held in GCak Ridge in April,

1971. At this symposium lirs, Maskewitz challenged the grovp of atendees as

follows:

This group seems to chare many areas of common interest in
the use of computers in nuclear medicine. Organize yourselves
today intc a cohesive unit with an administrative structure.

Find yourself a sponsor--a parent organization. Cculd the
Society of Nuclear Medicine (SN¥) fill that role? I've learned
that its president is oné of you and that at least 60% of you are
members of it. Meet periodically-for a period of sharing, as
you've done here, perhaps in conjunction with the SNM meetings.
Use the Society's Newsletter and Journal as vehicles for infor-
mation peculiar to your intercsts. FPromote a climate for exe
change and do your programming development with interchangeabilicy
in mind. If you believe that you advance the state-of-the-art
more by sharing your efforts, then do so. Don't depend on vol-
untary exchange efforts only. No one has time or money for too
much of that. Find a funding agency and an objective middie

man, a code center, to coordinate your efforts; and go forward
together in pursuit of better tocls for use in the very humani-

tarian technical area in which you work.

This challenge was accepted by Dr. Henry Wagner, the 1971 Societv President,
and by other participating members. This acceptance resulted in the formation
of the SNM Computer Committee with Dr. Brill as Chairman, and the efforts of
this Committee during the ensuing ycars played a major role in the planning of
and the petitioning for support of a Computing Technology Information Center.

B. Modern History

After several unsuccessful petitions for support of a Computing Technology
Information Center (NSF, NIH, ¥FDA, and ERDA), the Biomedical Computing Tech-
nology Information Center (BCTIC) was established in Oax Ridge by the U. S.
Fnergy Rescarch and Development Administration (ERDA). Assurance of such an
action was given by Dr. James L. Liverman, Assistant Administrator for Environ-
ment and Safety and Director of the Division of Biomedical and Environmeatal
Research of ERDA, in June, 1975. The official confirmation was received in
the liatter part of August. Since that time the members of the BCTIC organiz
ationhave been in the process of establishing it within the bicmedical field.



II. THE BIOMEDICAL COMPUTING TECHHOLOGY INFrCOrMATION CENTER

A. Organization

The Biomedical Computing Technology Information Center is initially
"renting" space and services from the radiation Shielding 1nformation Center,
drawing upon an established information aralysis center expertise.  Betty F.
Maskewitz (ORNL) directs both BCTIC and KESIC acctivities. Sharing responsibil-
ity for the development and viability of the new center are W. J. McClain and
R. L. Henne of the Computer Sciences Division (UCCHNL) who have combired ex-
perience a&ad education in biomedical information and computer science, electri-
cal engineering, minicomputer interfacing for medical agplications, and infor-
mation center operatiomn.

A Scientific Advisory Committee assists BCTIC as neaded by providing
expertise in various related arcas. (Apprendix I.}. Among then are the
Chairman of the SN Computer Committee and the SCM Executive Director.
Continuing close cooperation with both professional socicties provides addition-

al lines of communication essential to mainzaining <he guality and viability
of BCTIC's technical data base and services.

B. Functions
e e

BCTIC's mission is "to collect, organize, evaluate, and disseminate
information in computing technology pertirent to biomedizine in general, and
Nuclear Medicine in particular." Specifically, BCTIC functions include:

a. The Clearinghouse - BCTIC collects and packages algorithms, computer
programs, data, and interface designs pertinent to clinizal and/cr research
biomedicine. This service permits uscrs to transfor technological advances to
others at minimal cost and, in return, to acouire rn<w technology from other
Codes and data will bo maintaincd using the ‘coen code' conccpt,

sources.,

successfully developed and utilized by KSIC in the radiation transport ficld,
which permits continual updates and revisions as errors and incompatibilities
are detected or as programs are extendad, modified, or translated into other

languages.

b. The Newsletter - BCTIC publishes a periodic Newsletter highlighting
important developments in the field, surveying existing biomedical ccmputer
irstallations, noting upcoming meetings and events cf interest, and providing
a bibliography of recent literature specifically selected by the BCTIC staff
as being of interest to its readers.

c. Mcetings and Conferences/Proceedings - BCTIC conducts seminars, work-
shops, and topical meetings on bicmedical computing technology and vublishes
and distributes the proceedings of thesc and other conferences.

4. Literature Review - BCTIC maintains a storage and retrieval of infor-
mation system (SARIS) containing bibliographic citations and abstracts accumu-
lated through review of pertinent books, jownals, and reports; and periodi-
cally publishes biblicaraphies and abstracts. As the data base matures, a
selective dissemination of information (SDI) service will be offered.

e, Standards - BCTIC personnel actively promote hardware and software stand-
ards in biomedical computing.

f. The: Workbook of Clinical Resowrces - BCTIC periodically surveys the
biomcdical computing community to »rovide an index of eauipment and clinical
procedures performed at the various installations. The Workbook cnables
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C. Present Status

BOPIC s staff nas direcred ity offorts along five major fronts:
. Publicity

Personal Contacts

Bibliographiz Data Mane

Nuclear -dicine VWorrlhoox

Accunulating Code and Data Fackages

e

Wl W A b

Those offorts have invelved one Zalletime person and e persons 'r::r:‘-::':.:z

part-time, Lfforts in cach of thooe areas are desecribed in the follewd

paragraphs.

1. Publicity

The announzement of BCTIC's organization appearcd in the last &
Compuator Commiztes Newsletter publiche i bron sup-
parted by the Comguter Committer i and RNews-

letters,  Gther annuanoomnents wers
channels of O, 7The Center hao g

newslotiers,

A brochure containing the informetion shown in Section 1l-i and -B of
this paper was prinved end diseribiite? o al® persons on the distribution
list of the Coamtatg .
annudl Mmecting o
the Socicly fo
Hucloar Society,

cr Cormmitoee,  Mombors ol the staeflf presented papers at thw
theastorn Chavter of SRM, at the annual Seo 1::3 af
uter Medicine, a at the fall mucsing of

cr
all of these nmeetings brochures were widely ‘.T eri
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eriation. s of Ja
iterature for articles on
wiraeLy can be antere
i Nine ha

have submitied v

Many individu:
chures, indicating their intercst in
St that they would
modicine
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33 persons had stat
computer uses in biology an
biblicgraphic data base being compiled at ;

that they have computer programzs avallable for sublission to ocur in

the present
romation

analyuis cunter

Visits have been made o Now Yore's Billings
Hospital of the Universicy of Chicago, ¢ -, the Santas
Clara Valley Maciical {ente and the Vandey Vigies to

1Y,
other medical centers and hospitals are

The center has received pearly 300 dnguirics and mail and
telephone,  Reauests thas could not be Ti)led with the -..Jl] codde inventory
presently available are being publicized in the bimonthly newasletter to
help these individuals in their guest Jor help in the application of thei

computer systons,
3. Ribliographic Nata Rase

A bibliographic data base on biomedical computer tochnoloyy is being
lens at OENL.  Recoent

developed through the informat ioh onagement s
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APPENDIX 1

BCTIC Scien.ific advisory Comittev

Director, Health PFhysics Division, Oak RkRidge National
Laboratory (ORNL)

Associate Director, MA' Proaram, Biclogy Division, ORN

Communications Section Head, Computing Applications Depari-
ment, ORNL Computer Sciences Division

Director, Division of Nuclear Medicine and Biophysics,
Vanderbilt University Medical Center

Chairman, SNY Comprter Coruittec

Chairman, Special Training Division, 0Oak Fidyge Associated
Universit.es, and Chalirman of the 53 Medical Internal

Radiation Dosc (MIRD) Ccmmittee

Deputy Director, Division of Radioactive Materials and
Muclear Medicine, Bureau of Radiolegical Health

Executive Director, Society for Computer Med%cine

Staff Assistant, Division of Radioactive Material and
Nuclear Medicine, Burcau of Radiological Health
(alternate)

Head of Medical Phvsics and bosimetry Department, Health
Physics Division, ORNL

Head of Information Systems, Computing Applications
Department, ORRL Comptter Sciences Division

Biological) Computing Aprlications Specialist, Biology
pivision, ORNL

Head of Divisions of Nuclear Medicine and Radiation Health,
Johns Hopkins Medical Institutions



APPENDIX 11

COMPUTER CODES AND DATA AVAILABLE
Six computr codes and three data packages are now avaifable from the BCTIC collection.

Collection of Code Packages

MED-1/CAMIRD
This Computer Assisted Medical Internal Radiation Dosimetry (CAMIRD) code was contributed by

Pau! A. Feller. Burcau of Radiologicai Health (BRH), Cincinnati General hospital. It computes absorbed
dose 10 a specificd organ in a standard person from an internzlly administered radionuchide according to the
Medical Eaternal Radiation Dose (MIRD) scheme. Sixteen sourc organ files are included. and one nuclide
file is prosided as a guide for development ~f others. Jt is well documented and includes sample execution.

IBM Call-OS FORTRAN (ASCII punched paper tape).

MED-2/ AUTOFL.UOROSCOPE SERIES
This series of programs used 1o record. translate, analyze and plot data recorded by an autofluoroscope

was contributed by Robert H. Jones, Deparument of Surgery, Duke University Medica! Center.
Documentation consists of comment cards in each routine. IBM 360; FORTRAN IV (80<olumn card
images ot: 9-trick. 800 1600 bpi magnetic tape).

MED-3/PLOT

This code which provides printed plot on terminal of five dependeut variables vs one independent
variable was contributed by J. M. Mozley and F. D. Thomas. Upstate Medical Center. Syracuse. N. Y. It
operates in a semi-conversationai mode to permit entry of scaling factors and values of variables to be
plotted. Sample execution is included. GE MARK 1L FORTRAXN IV (ASCII punched paper tape).

MED-4/RANDD
A CRYT Inwensity Modulated Display code was contributed by Robert O. Smith. University of

Mississippi Mcdical Center. It produces an intensity- moduliied display of 256 x 256 points for displaying a
32 x 32 array of data. One sweep of the display is provided for cach push of the RUN button. permirting
photography with the oscilloscope camera. It 1s documented with assembly listing. Hewlett-Packard models
2100, 2114. 2115, and 2116 with SI10 system: Asscmbly langu.ige (ASCII priched paper tape).

MED-5/ HADAMARD
This fast two-dimensional Hadamard transform code was contributed by C. Berche and Andrew

Todd-Pokropek. Institute Gustave-Roussy, Laboratoire des Isotopes. France. It produces Hadamard or
sequential Hadamard transform of a square matrix up to 64 x 64, It is documented by comments, UNIVAC
1107: FORTRAN IV (X0-calumn card images. available on cards, 9-track. 800 1600 bpi magnetic tape. or
punched paper Lape).
MED-6/ MTF PLOTTING ROUTINES

Routines for plotting the Modulation Transfer Function (MTF). developed by Jon Erickson, Vanderbilt
Mecdical Center: FORTRAN IV is being currently processed.

MED-?/TILDY

This progiam to dete mine cumulated activity (A) from the elimination and distribution studies of a
radiopharmaceutical was contributed by Priscilla F. Butler, Lawrzice T. Fitzgerald. Kenneth N. Vanek. and
Valerie A. Brookeman. University of Florida. College of Medicine and Veterans Administration Hospital.
Gainesville, Flonda, {t is complete with sample data, sample output, line printer plotting routines. and
documentation. 1BM 370: FORTRAN IV (80-column  ard images, 133-column line printer images, avaiiable
on card [programs and input diata only]} or 9-track, 300 1600 bpi magnet.c tape).



Collection of Medical Data Packages
MDL-1/THYROID DATA

This package, with two files of data, was contributed by Roger D. Parker. Johns Hophins University
School of Hygiene and Public Health, The first file was used by S. D. Adelstein, Parker. and H. N. Wagner,
Jr. for the study entitled “Furst Phase in Objective Evaluation of New Diagnostic Tests,” published in
Investigative Radiology. Vol. 5, No. 3, May-June, 1970. The sccond is not yet the object of a published
document, bul contains sigaificantly more information. Detatled descripiions of the data formass are
included. (Available on ASCII paper tape, 80-columna punched cards or 9-track, 800 1660 bpi magnetic
tape).
MDL-2/ORNL-5000 Data

Basic data from A Tabulation of Dose Fquivalen: per Microcurie Day fur Source and Terget Organs of
an Adult for Various Radionuctides (ORNL.- 53000) contributed by W. S. Snyder, Mary R. Ford, G. G.
Warmner, and Sarah B. Vatson, Qak Ridge National Laboratory. Work is in progress on developing codes
for sclective editing to be included in the data package. Complete set of data available as EBCDIC
133-column line printer images on 9-track 00 bpi magnetic taps.

MDL-3/MIRD Pamphlet 11 Data (*S™ Factors)

Basic data from the SNM Mird Committee’s Pamphlet 11, Work is in prcgress on preparmg
documentiation and developing editing codes for the data package. Dat available as EBCDIC 133-column
line printer images on 9-track, 500 1600 bpi magnetic tape.



