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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, S. 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 interlace designs;
building a bibliographic data base; and maintaining a directory
of the user community. Important contacts were raade with
societies and individuals involved iu biomedical computing;
and BCTIC was publicized through news releases, the BCTIC news-
letter (bimonthly, since October, 1975), presentations at meet-
ings, arul 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.
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covering the article,"

*This work supported by the Division of Biomedical and Environmental Research,
U.S. Energy Research and Development Administration (ERDA), the SNM Computer
Committee, and the FDA Bureau of Radiological Health

•Computer Sciences Division, Union Carbide Corporation Nuclear Division

•̂ Operated by Union Carbido Corporation Nuclear Division for ERDA



I. BACKGROUND

A. Ancient History

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

This initial contact- lead to a close 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 computing
technology exchange was the first; symposium on the Sharing of Computer Proara-ns
and Technology in j.'uclcar Medicine which was held in Oak Ridge in April,
1971. At this symposium Krn. Maskewitz challenged the grovp of atendees as
follows:

This group seems to share many areas of common interest in
the use of computers in nuclear medicine. Organize yourselves
today into a cohesive unit with an administrative structure.
Find yourself a sponsor--a parent organization. Could the
Society of Nuclear Medicine (SNM) fill that role? I've learned
that its president is one' 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 interests. Promote a climate for ex^
change and do your programming development with interchangeability
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 middle
man, a code center, to coordinate your efforts; and go forward
together in pursuit of better tools lor use in the very humani-
tarian technical area in which you work.

This challenge was accepted by Dr. Henry Wagner, the 1971 Society 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 years 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 Biomodical Computing Tech-
nology Information Center (BCTIC) was established in Oak Ridge by the U. S.
Energy Research and Dovelopment Administration (ElvDA). Assurance of such an
action was given by Dr. Jamos L. Jjiverman, Assistant Administrator for Environ-
ment and Safotv and Director of the Division of Biomedical and Environmental
Research of KRDA, in June, 1975. The official confirmation was received in
the latter part of August. Since that time the numbers of the BCTJC organis-
ation have been in the process of establishing it within the biomedical field.



II. THE BIOMEDICAL COMPUT2N'~ TECHNOLOGY INFORMATION CENTER

A. Organization

The Biomedical Computing Technology Information Center it; initially
"renting" space and services from the Kadi at ion Shie-ldir.g lnfomation Center,
drawing upon an established information analysis center expertise. Betty i".
Maskewitz (ORNL) directs both BCTIC any KSIC activities. 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 VJCC'M,) who have con»bir.ed ex-
perience i..id education in biomedical information a:ic: conputer science, electri-
cal engineering, minicomputer interfacing for medical applications, and infor-
mation center operation.

A Scientific Advisory Committee assists BCTIC as needed by providing
expertise in various related areas. (Appendix I.). Among then are the
Chairman of the SW-i Computer Committee and the SCM Executive Director.
Continuing close cooperation with both professional societies provider, additior
al lines of cormnunication essential to maintaining z'nc quality ar.d viability
of BCTIC's technical data base and services.

B. Functions

BCTIC's mission is "to collect, organize, evaluate, and disseminate
information in computing technology pertinent to birmediaino 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 clini-al and/cr research
biomf.dioine. This service permits users to transfer technological advances to
othe.-s at minimal cost and, in return, to acquire r;>:-v; technology from other
sources. Codes and data will be maintained ur.ir.g the 'epen code1 concept,
successfully developed and utilized by KSIC in the radiation transport field,
which permits continual updates and revisions as errors and incompatibilities
are detected or as programs are extended, nodified, or translated into other
languages.

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

c. Meetings and Conferences/Proceedings - BCTIC conducts seminars, work-
shops, and topical meetings on bicrncdical corr.putir.c technology end publishes
and distributes the proceedings of these and other conferences.

d. 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, journals, and reports; ar.d periodi-
cally publishes bibliographies and abstracts. As the data baso natures, a
selective dissemination of information (SDI) service will be offered.

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

f. Tho Workbook of Clinical Resources - BCTIC periodically surveys the
biomedical computing community to provide an index of equipment and clinical
procedures performed at the various installations. The Workbook enables



prospective it!.'-r:; of bioraedi »»J computing ?< ch:it>2o'jy to contact other c l i n -
ic-i an.•: .uvl r«-.':'.-arc-hor:. p'-rfor:ni »i-j s:ir.i!.-ir pw.-^duro:; on ;:irsilar etju i prt'rn t..
The f i r s t i r.sii'- wi 11 l»- published (hir fii.c.il year.

C. Present Sr at us

BCTJC1;: stuff has directed it:; c.f forts a long five najor fronts:

1. Publicity

2. Personal Con'.acts
3. Bibl jographic fiata }'-«i;;c-
4. t.ucl'-iir .Xc-dii-inf K w fcjjoo):
5. Accumulat iny Cod-:- a:;d Data Package:;

The;;.j effort : : have ir»vr»lvfd or.'1 f a l l - ' i n - ' p.-rsct:i nr.'J tv.T- portion;; working
j»arl-tii:io. Kffort!-. in i.-icii of the;;.-- arc-as arc- d*scribi-d i""> the following
nar<tqrfiph».

1. Pub l ic i ty

The aiiSioun-t-tncT.t. c-.f HCTIC'r- oru.ir.s ?.ation appoar<"-d in the- l as r StC-*
Comput-c-r Ccrai-:-.!.-'1 !.'ov.\<;letter t>ubli::!.vd at CaJ: Kidge, ond i t has; fcf-en sup-
ported by '.h'' l o n p i e r Committee in « i l of it.-; vjbsequc-r.t nt>ti«-s and J-iews-
le tu- r : ; . Other an::-..-u."ii:o:3<->n*.s wc-rt- i>ubl i ?;hc-d through t.Jno norn^l p u b l i c i t y

i.'iclj: of O.'c:;,. Tho Con'.cr heir- r.uhl i. t;hcd vho f i r s t two of i t s bicionthly

A brochure c-o:.'.ai.iiing •-•;.-> infor!r.i»tion KIIOV.TI in Section I I -« «rjn -B of
tliiK i)juer v;as prir.reti ftnd ciis'.ri Jwt.:>::. io a l ' por.<>u»s on the d i s t r ibu t ion
l i s t of t!;>.- Cor-t;ut.er C'cr.T.i !.•.•>•.•. "<-::;i.H-!-:: t;i the- !=tcif:" j>rer*«jted tKipc-rs at the
cim>u>il rni'i-: iii^ of ihe Scu'.li-.-ctstci :> C\;ayv:-r of SJW, at th<- annual ~..-eti:uj of
the .Society i'o: CtT.sutcr Kcdicine, au.\ >it thi: fa l l ciiotin'j of the t'ffcricar.
'JucKaf Sorietv. At nil of those n«:-etiny:; broc-hu: OB K-rc widely ui.';tr£b;:tud.

2. Personal Contacts

Many individual;; ha-.'o subJait'..t:;i resuonw card;; attached to the bro-
chures, in<.iica;.i\\q their in te res t i'i the SCTIC opf,;vation. As of January 15,
33 persons hud :'-tali'.l th.it. ".hey would review l i t e r a t u r e far articrlos an
ccintpul^-r u^os in bi-.iiogy ar.i: oedicino wSiosv abs t rac t s can be ontercd into the
bibliographic data bust- Su-ir:̂  cicivilr-j at tho present tiift^. "Jir.e h.sd r-tit ted
thai they have crorapiitur proaraas <tvui3rible for sub?.i:;rio:> to our informatio::
iinalysiK center .

Visit.:: haw be on made to Nov.- York's "I. Sinai Hospital, the Bi l l ings
Hospital o!" t!v. t'nivoritity of Chicago, ziw Stanford Kvdical Center, the Santa
Clara Valley i-Uiiical ('enter, and the V.-inderbi I t Medical CVntor. Vi s i t s to
Other Jnodic.il center:; a:'.;: hospi ta ls ari» planned utirincj Uho cvnino ra-'nth^.

The center has received neatly 300 inquiries; ni\& contacts by r a i l and
telephone. !•;<.• .r.srsts thar could not bi? f i l l ed with fStc t-rsalJ cede inventory
presently av.silnble are bring pub! ic-i::.->d in the bimonthly nr>wr.let ter to
help llic-:;<̂  individual!; in their quest .'or help in the applicat ion of Micir
computer .syytens.

3. Bibliographic P.itd Base

A biblioyr.it'hk- djt.rf i>a.-:.̂  on biosr-odiral coiapiiter tivhnoloyy it: beint;
dovelopt-d thioujh 1 ?!-.> in:orn.-»t ion a n.iijomer.t s;yrite!Sa ftt Oi-\'I.. Kofont
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APPENDIX I!

COMPUTER CODES AND DATA AVAILABLE

Six compue.T codes and three data packages are now available 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. Bureau of Radiological Health (HRH). Cincinnati General hospital. It computes absorbed
dose to a specified organ in a standard person from an internally administered radionuclide according to the
Medical Internal Radiation Dose (MIRD) scheme. Sixteen sourc organ files are included, and one nucltde
file is provided a* a guide for development ri others, it is well documented and includes sample execution
IBM Call-OS FORTRAN (ASCII punched paper tape).

MED-2/AUTOFLUOROSCOPE SERIES
This scries of programs used to record, translate, analyze and plot dau. recorded by an autofluoroscope

was contributed by Robert H. Jones. Department of Surgery, Duke University Medic;;! Center.
Documentation consists of comment cards in each routine. IBM 360; FORTRAN IV (80-column card
images or. 9-ir:«ck. 800 1600 bpi magnetic tape).

MED-3/PLOT
This code which provides printed plot on terminal of five dependent 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-conversational mode to permit entn of veiling factors and values of variables to be
plotted. Sample execution is included. GE MARK II: FORTRAN IV (ASCII punched paper tape).

MECM/RANDD
A CRT Intensity Modulated Display code was contributed by Robert O. Smith. University of

Mississippi Medical Center. It produces an intensity- moduhtcd display of 256 x 256 points for displaying a
32 x 32 array of data. One sweep o( the display is provided for each push of the RUN button, permitting
photography with the oscilloscope camera. It is documented with assembly listing. Hewlett-Packard models
2100. 2114. 2115. and 2116 with SIO system: Assembly language (ASCII ptMchcd paper tape).

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

Todd-Pokropek. Institute Gustave-Roussy. Laboratoirc des Isotopes. France. It produces Hadamard or
sequential Hadamard transform oi a square matrix up to 64 x 64. It is documented by comments. UNIVAC
110": FORTRAN IV (S0-column card images, available on cards. 9-track. S0O 1600 bpi magnetic tape, or
punched p.sper t;>pe).

MED-6/MTF PLOTTING ROUTINES
Routines for plotting the Modulation Transfer Function (MTF). developed by Jon Erickson. Vandcrbilt

Medical Center; FORTRAN IV is being currently processed.

MED-7/T1LDY
This program to dek.-mine cumulated activity (A) from the elimination and distribution studies of a

ntdiophannaccutical was contributed by Priscilla F. Butler. Lawrenc* T. Fitzgerald. Kenneth N. Vanek. and
Valerie A. Brookcman. University of Florida. College of Medicine and Veterans Administration Hospital.
Gainesville. Florida. It is complete with sample d.ita. sample output, line printer plotting routines, and
documentation. 1HM }~0: FORTRAN IV (80-column .ird images. 133-cohimn lint* printer images, avaliable
on card (programs and input data only] or 9-track. S00 1600 bpi magnet c tape).



Collection of Medical Data Packages
MDL-i/THYROID DATA

This package, with two files of data, was contributed by Roger D. Parker. Johns Hopkins University
School of Hxgicne and Public Health. The first file was used by S. I). Adelstcin. Parker, and H. N. Wagner.
Jr. for the study entitled "lirst Phase in Objective Evaluation of New Diagnostic Tests," published in
Investigative Radiology. Vol. 5. No. 3. May-June. 1970. I he second is not yet the object of a published
document, but contains significantly more information. IX-ia-led descriptions of the data formats are
included. (Available on ASCII paper tape. 80-column punched cards or 9-track. 800 1600 bpi magnetic
tape).

MDL-2/ORNL-5000 Data
Basic data from A Tabulation of Dose Equivalent per Microairie Day for Source and Target Organs of

an Adult for Various Radionucluies (ORM.- 5000) contributed by W. S. Snyder. Mary R. Ford, 0 . G.
Warner, and Sarah B. Watson. Oak Ridge National Laboratory. Work is in progress on developing codes
for selective editing to be included in the data package. Complete set of data available as I:BC!>R"
133-column line printer images on 9-srack 800 bpi magnetic tap::.

MDL-3/M1RD Pamphlet II Data ("S" Factors)
Basic data from the SNM Mird Committee's Pamphlet II. Work is in progress on preparing

documentation and developing editing cod.'s for the data package. Data available as EBCDIC 133-colunm
line printer images on 9-track. S00 1600 bpi magnetic tape.


