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There are a t  least three s i g n i f i c a n t  problems i n  supplying information t o  

s c i e n t i s t s  and engineers  working on biomedical engineer ing p ro jec t s .  (a) By 

d e f i n i t i o n ,  t h e  f i e l d  i s  mul t i -d i sc ip l ina ry .  It draws upon a t  least two separa te  

l i t e r a t u r e s - - t h a t  of engineer ing and physics and t h a t  of biomedicine. (b) Since 

i t  is a r e l a t i v e l y  new f i e l d ,  i,t does not v e t  have a s i g n i f i c a n t  formal l i t e r a t u r e  

of i t s  own-only a few obvious jou rna l s  such a s  the  American Journal  - of Medical 

E lec t ron ic s ,  some new terminology, but  t h a t ' s  about i t .  In t h e  next few years, 

I would not be surpr i sed  t o  scc publ ica t ions  l i k e  t h e  Journal  - of Pacemaker Research 

or t h e  Journal  of the  A r t i f i c i a l  - Organ Society--if  they don ' t  a l ready  exlst. (c) A 

t h i r d  factor i s  t h a t  which complicates t h e  l i f e  of a l l  s c i e n t i s t s  today. 

-- 
On t h e  one 

hand, t h e r e  is the small but d i f f u s e  l i t e r a t u r e  of bioliledical engineer ing.  On t h e  

o ther  hand, t h e r e  is t h e  v a s t  l i t e r a t u r e  t h a t  i s  or may be of i n t e r e s t  t o  biomedical 

s c i e n t i s t s .  

g ineer ing  must have the e n t i r e  l i t e r a t u r e  as i t s  poin t  of depar ture .  

Consequently, any good system of information r e t r i e v a l  i n  biomedical en- 

And t h a t  i s  one 

of the bas ic  assumptions of t h e  systems I s h a l l  t e l l  you about today. 

*Pkesonted a t  the  18th Annual Conference on Engineering in Medicine and 
Biology, Phi lade lphia ,  Pa.; November 12, 1965. 



Assme you are engineer or scd, I think you 

ssume that you might know about will agree that it woqPd not be unreasonable 

the 1954 work o€ W. L. Weirich an "Control of Complete Heart Block by use of an 

art i f ic ia l  Pacemaker and a Synscardiak E l  e" (1). Or you might know about 

the  pager by B. H. Zoll on "Long term eaec 

in 1961 (2 ) '  With either name the citation for either paper, here is a typical 

example of one weekly (Autsmatic Subject Citation Alert) report  (Ei 

would have received during 1965, 

Stirnu l a  t i  OR f or Stoke s- Adanns B i  sear se" 

You would receive 52 similar reports  each week. 

On occasion, you would receive a report h i k e  is one (Figure 2) .  There are 

weeks when nothing is published that  i s  d i r e c t l y  re levant  to your work. 

In Figure 3 ,  you see a p a r t i a l  l i s t  of the papers t h a t  would have been called 

to your attention from January to March, 1965, and in Figure 4, those for  April  to 

June, 19635. Note that  while many of the papers shown are obviously concerned with 

Pacemakers, others are nstv-at least not simply by r ead ing  t h e i r  t i t l e s .  

What its so exciting about t b i s  l i t t l e  demonstration?" The I* You way a$k, 

~ R S W ~ I -  is this--re were ablo to provAde t h i s  specialized selection and dissemination 

of infsrmatfon on Pacemakers wlthaut the  intervention of a scietltfst or a sc i ent i f -  

ically trained indexer. 

Now I should like to t u r n  to the apposite s i d e  of the  information coin--retro- 
' 4  

spective sea Far example, f$nd the 1964 literature on Paeemakors, In 

Figure 5 ,  there is a partial list of the 1964 pagers that  c i t e  the  Zoll paper. 

These are found in the 1964 Science Citation Index (XI). The search was done for  -* - - -  
me by a clerk, The search time required was almsst completely the time required t o  

copy and type 'the t i ons  as Li i n  the 5 Q U l T &  The same search can 

a l s o  be done by computer, but why use! a sledge hammer t o  dergve a thumbtack. This  
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scarch'is typ ica l  of $housirnds t h a t  can be done i n  your medical or 

libraries provided'they subscribe tQ the SCI service.  SCI appears 

cumulates annually. 

- .1 

The next example i l l u s t r a t e  the use of c i t a t i o n  indexing 

engineering 

quar te r ly  and 

i n  tracing 

literature on 8 concept that is nof w e l l  esfabl$shed in medical termipology--the 

appl ica t ion  of f ibre  optics. S t a r t i n g  with a paper by W. P. Slegnund i n  1962 

presented af: t he  S ix th  Annual Meeting of the  Avionics Pane1 of AOARD (Figure 61, 

I found, through the  - SCI, two q u i t e  d i f f e r e n t  types of papers--one by Blincoy i n  

the W E E  Transactions on Nuclear Science on 

S c i n t i l l a t o r  R o c l s  and Optical Couplislg" (Figure 7 ) ,  and another by Heck i n  the 

Journal - of Applied Physiology on ",I Technique €or D i f  € e r e n t i a l  Photoelectr ic  

Plethysmography of Brain and EBr" (Figure 8 ) .  

1 

1 )  Ligh t  Col lect ion from Long Thin 
, ,  - 

I 

, 
In a similar fashion,  beginning with a U. S. Patent #3,033,071 issued to  Hicks 

. a  

oil' "Fiber Optical  Pleld Fla t ten ing  Devtces" (Figure 9) ,  I was alerted t o  a subsequent 

Patent iesued t o  Woodcock and also assigned t o  h e r i c o n  Optical Company ~n a "Method 

and Apparatus for Forming Tppered Fiber Optical  Image Transfer Devices." This  could 

have been done i n  severa l  ways, one of which would include a patent assignee question 

i n  an ASCA p r o f i l e ,  

. .  
I .  , 

. 1  

.. 
As a f i n a l  example, one might wish t o  know whether the 1963 work of Levy and 

L i l l ehe i  on "Agparotus , Application, trnd Indicat ion for F i b r i l a t o r y  Cardiac Arrest" 

L i l l e h e i  and co-workers which cites the  earlier work in t h i s  fast moving f i e l d  

(Figure 10) The new paper conwrns  "AorCtc Valve Replacement. U t i l i s i n g  Sutureless  

(Magovern) ProstbsAe. ,wi$h 'Par t fqular  R;efarence to  Pathologic Anatomy and Choice of 

Pros thes is ,  I1 

One m y  legitimately ask whether t h e  conventional methods of indexing l i t e r a t u r e  

would hove provided comparable r e s u l t s .  If the conventional indexes l i k e  - Index 

Medicus and Engineering - Index were either s u f f i c i e n t l y  t imely or comprehensive, they 



might adequately cover a t o p i c  such as a r t i f i c i a l  Pacemakers. Indeed, you can 

f ind '  a long and use fu l  l i s t  of papers on t h a t  topic i n  Index Medicus which em- 

ploys subjec t - t ra ined  splecialisb. Kowever, a search f o r  information on f i b e r  

optic probes i s  hopeless. 

Meelicus. 

then one could scan t 

- 
You w i l l  f i n d  no indexing headi 

Pf one knew, i n  advance, t h a t  i t  had been used i 

t ~ o n c e r n  t h e  use of f i b e r  o p t i c s .  And t h i s  is p r e c i  
I 1  

conventional thesaurus-controlled index does 

has been used f reque  

t h i s  c r i t i c a l  per iod ,  dur ing  t h e  growth 9f 

emplby new terminology u n t i l  i t  
i 

y enough t o  j u s $ i f y  i t s  usage. But it  i s  precisely during 

rmation r ega rd le s s  of the term- 

inology o r  language employed. 

These examples were s e l e c t  

4, ' 

be considered when eva lua t ing  information r e t r i e v a l  systems. 

and ASCA systems proper blend. For each of t h e  ques t ion  c i t a t i o n s  

mgntioned above, the t o t a l  yearly cast of ASCA service- would be $2.00. 

about fQU 

which cbvcrs a 1 q t  of ground. 

We bel ieve  t h e  SCI - 
1 d. * 

- 
"+- . -3" - 

That's - 
is 50 searcti units 

We i n v i t e  your eva lua t ion .  
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SCIENCE CITATION INDEX SEARCH 

January to March 1965 

THE ITEM BY ZOLL PM ANN SURG 154 330 61 

CITED BY ELLIS FH MANNING PC CO"0UY DC 
MAY0 CLIN P 39 945 64 25R N12 60294 
TREATMENT OF STOKES-ADAMS DISEASE 

MARION P GOUNOT J ESTANOVE JF ESTANOVE S 
J CARD SURC 5 657 64 M 24R N6 60937 
INTRACORPOREAL CARDIAC STIMULATORS FOR 
WORGAGNI-ADAMS-STROKES DISEW+E - (144 
PATIENTS OPERATED ON BY 9 FRENCH TEAMS) 

ROBINSON DS FALSETTI HL WHEELER DH MILLER DB 
AMIDON EL 

AM J CARD 15 397 65 10R N3 621 98 
VENTRICULAR FXBRILLATION ASSOCIATED WITH 2 
FUNCTIONING IMPUWTED CARDIAC P A C W R S  

SENNING A 
J CARD SURG 5 651 64 
PROBLEMS IN USE OF PACWKERS 

M 33R N6 60937 

WINTERS WL TYSON RR SOLOFF LA 
22R N2 61 708 ANN INT MED 62 208 65 

CARDIAC PACEMAKING . 1 . CLINICAL EXPBRIENCE 

FIGURE 3 



SCIENCE CITATION INDEX SEARCH 

April to June 1965 

THE ITRd BY ZOLL ANN SURG 154 330 61 

CITED BY ABLAZA SGG BLANCO G MARANHA0 v GOLDgBRO H 
ARCH SURG 90 694 65 8 R  N 5  64238 

TOTAL REPLACBYENT OF AORTIC VALVE I N  A PATIENT 
WITH INTERNAL PAC-ER - REPORT OF A CASE 

SOWTON E 
BR HEART J 2 7  311 65 

ARTIFICIAL PACEMAKING AND SINUS RHYTHM 
27R N 3  64891 

SURAWICZ B CHLEBUS H REEVES J T  GETTES LS 

INCREASE OF VENTRICULAR EXCITABILITY THRESHOLD 
BY HYPERPOTASSEMIA - POSSIBLE CAUSE OF 
INTERNAL PACWW(ER FAILURE 

J AM MED A 191 1049 65 14R N 1 3  62827 

THE IT- BY WIRICH WL CIRCULAT RES 6 410 58 

CITED BY HALLEN A NORDLUND S WARVSTEN B 
ACT SOC MED 70 17 65 1 5 R  N 1 / 2  63929 

PACEKAKER TREATMENT I N  AWS-STOKES SYNDRasA 

FIGURE 4 



SCIENCE CITATION INDEX SEARCH 

1964 

Partial List 

THE IT= BY ZOLL PM ANN SURG 154 330 61 

C I T E D  BY ALLEN P ROBERTS0.R TRAPP WG 
C A N M E D A J  91 547 64 5 R  N 1 0  

INDICATIONS FOR TREATMENT O F  COMPLETE 
ATRIOVENTRICULAR DISSOCIATION 

BU'ITIGLI . JB COLES J C  GERGELY NF 
CAN MED A J 91 331 64 9 R  N 7  

A R T I F I C I A L  CARDIAC P A C W K E R S  

56925 

56361 

CENTER S NATHAN D wu CY DUQUE D 
J THOR SURG 48  513 64 1 3 R  N 4  57746 

2 YEARS OF C L I N I C A L  EXPERIENCE WITH 
C L I N I C A L  PACER 

CHARDACK WM 
AJW NY ACAD 111 893 64 1 9 R  A 3  54467 

MYOCARDIAL ELECTRODE FOR LONG-TERM PAC-ING 

OAVI E S  J G  SOWTON GE 

CARDIAC PACQHAKERS 
PHYS MED B I  9 257 64 R 

KANTROWI .A 
ANN NY ACAD 111 1049 64 

IMPLANTABLE CARDIAC PAChlAKERS 

6 2 R  N 3  

2 2 R  A 3  

55533 

54467 

LAWRENCE GH KING RL PAINE RM SPENCER MP 
HUGHES ML 

J AM MED A 190 1093 64 1 8 R  N 1 3  60025 
COMPLETE HEART BLOCK -- PATIENT SELECTION & 
RESPONSE TO IMPLANTATION OF ELECTRONIC 
P A C U E R  

MYERS GH PARS0NNE.V ZUCKER I R  Lolwuy HA 
AM J MED E L  3 233 64 7 R  N4 60031 

BIOLOGICALLY-ENERGIZED CARDIAC P A C a A K E R S  

NAKAMURA FF NADAS A S  
N ENG J MED 270 1261 64 1 8 R  N 2 4  54181 

COMPLETE HEART BLOCK I N  INFANTS & CHILDREN 

FIGURE 5 
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FIBER OPTICS : PRINCIPLES, PROPERTIES 
and DESIGN CONSIDERATIONS 

Waltcr Y. Sicgmund 

Amcrican Optical Company 
Southbridgc, Massachusetts 

U. S. A. 

ABSTRACT 

The basic principlcs of fiber optics are rcvicwed and the properties of a 
varicty of fiber optics materials are described. Important design cdnsidcrations 
arc discussed with respect to the application of these materials to various optical 
problems. To illustrate these design considerations a number of specific optical 
problems and their possible solution by means of fiber aptia are described. 
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LIGHT COLLECTION FROM LONG THIN 
SCINTILLATOR RODS AND OPTICAL COUPLING 

D .  W. Blincow 
J. R. Webster 

Giannini Controls Corporation 
h a r t e ,  Ca l i fo rn ia  

SUMMARY 

In nuc lea r  de t ec t ion ,  i t  is o f t e n  advanta- 
geous t o  d e t e c t  the nuclear  events  occurr ing a t  
widely separated po in t s  and t o  route  t h i e  i n f o r -  
mation t o  a c e n t r a l  l oca t ion ,  This problem w a s  
encountered i n  the design of a nuclear  gaging 
system for the r eac t ion  con t ro l  tanks of the 
Apollo vehicle .  
ments showed t h a t  a design using a m u l t i p l i e r  
phototube and an a r r a y  of s c i n t i l l a t o r  rods 
o f f e red  optimum e f f i c i e n c y ,  weight and accuracy. 
This approach demands t h a t  t he  s c i n t i l l a t o r  rods 
ac t  both as gannna d e t e c t o r s  and a s  l i g h t  pipes  
t o  conduct t he  l i g h t  t o  the  phototube. 
t i g a t i o n  of the l i g h t  conducting p rope r t i e s  of 
various s c i n t i l l a t o r  materiala as a funct ion of 
rod length,  diameter,  shape and su r face  condi- 
t i o n s  is here in  reported.  

An eva lua t ion  of system requ i r e -  

An inves- 

The l i g h t  piping p rope r t i e s  of s eve ra l  
ma te r i a l s  and e metries have been x l o red  both 

t i l l a t i o n  materials have been used as l i g h t  pipes  
i n  seve ra l  instances ,5 '6  although usual ly  where 
environmental condi t ions make more d i r e c t  means 
i n f e a s i b l e  (for i n s t ance ,  where in t ense  magnetic 
f i e l d s  would e f f e c t  the phototube). 

experimentallyf*' end t h e o r e t i c a l l y  5,E . Scln- 
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A technique for differential photoelectric 
plethysmography of brain and ear 

ALBERT F. HECK AND VERLAN R. HALL 
Dtpartment of Nrurophysiology, Walter Reed Army Institute of Research, 
Walter Reed Arm) Medical Center, Washington, D.C. 

HECK, ALBERT F., AND VERLAN R. HALL. A technique for 
differential photoelectric plethysmography of brain and ear. J. Appl. 
Physiol. 19(6): 1236-1239. 1964.-A technique for implanta- 
tion and apparatus for obtaining a circulatory pulse volume 
wave from the surface of the cerebral cortex of animals in both 
acute and chronic experimental situations are described. Fiber 
optic light guides are placed through burr holes on the brain 
surface and the skull closed with cement, thus restoring the 
Munro-Kellie principle. Heatless light is conducted into the 
brain and changes in optical density of this tissue due to vascu- 
lar pulsation are converted to wave forms by a photoelectric 
pickup. Trauma and tissue reaction are minimal. Attachment 
of a similar plethysmograph to the ear by means of Teflon 
button receptacles allows differential recording of plethysmo- 
grams from either vascular bed. 

fiber optics photoelectric technique Munro-Kellie 
principle 
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of transducer components once chronic implantation has 
been made. 
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out of the body. The technique was developed for use in differ- 
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3,033,07 1 United States Patent Office p.b#,ted 1982 

1 2 
the above character which is adapted to transfer rubstan- 
t i d y  all of (he light received thereby from a fint prede- 
termined image plane, directly to second predetermined 

Other objects and advantages of the invention will be- 
come apparent from the following description when taken 
in conjunction with the accompanying drawing in which: 

FIG. 1 is a greaUy enlugcd longitudinal crow-sectional 
view of a lightconductin8 fiber of the type which h ured 

mema for 80 In the manufacture of the fiber optiul devices of the ln- 

diagrammatic illustration of mean. =-- 
optical dnv+*-- 

033 071 
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TAWlRED FIBER OtllCAL IMAGE TRAIWI. m DEVICES 

RkLJF. WodeocL,Bomtb WodrQct, h- 
c -ad%”’. M.r, a 

-%Id Nor. y lw-T%l” 
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REPORT FOR S NOV bS 

6a1729 cit :rtions f r o m  current scientific literature and 
c u f r ~ n t  p a t c - n t s  were processed for ASCA this w e  

THE I T E M  B Y  
CITED er 

t s  

TNE I T E M  BY 
CITE0 BY 

i l B  

THE BOOK B Y  
C I T E D  6 Y  

4 B  

THE I T E M  BY 
CITED BY 

4 s  

1 7 3  1064 60 
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