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The replacement of missing l imbs 
has been a p r o b l e m fac ing man since 
the beg inn ing o f his existence. S o m e 
prehis tor ic men must have survived 
crushing injuries resulting in ampu­
tation, and certainly some prehis tor ic 
children were b o r n with congeni ta l ly 
de fo rmed l imbs amount ing to ampu­
tation. In 1958 the Smithsonian Insti­
tution repor ted the d i s cove ry o f a 

skull, dating back about 45 ,000 years, of a person w h o was deduced to be an 
arm amputee because the teeth apparently had been used in a manner to c o m ­
pensate for lack o f l imb . L e g amputees must have compensa ted for their 
loss partial ly b y the use of c rude crutches and in some instances b y using 
peg legs fashioned f rom forked sticks or tree branches . 

In relatively m o d e r n times the advancement of amputat ion surgery and 
l imb prostheses had been closely l inked with warfare . In the days of knight­
h o o d it was the war r io r w h o rece ived an artificial l i m b . Indeed, some were 
able to return to battle with the aid o f prostheses. It was the French army 
surgeon, Pare , w h o re in t roduced in 1529 the appl icat ion of ligatures to con ­
trol b leeding and led the w a y toward amputat ion methods in use today . 
Pare also devised artificial l imbs for his patients. 

T h e N a p o l e o n i c W a r s , the A m e r i c a n Civil W a r , and W o r l d W a r I all 
led to the development of i m p r o v e d surgical technics and better artificial 
l imbs . W o r l d W a r II p r o v e d to b e n o excep t ion to the pattern. 
Research Program After World War II 

Early in 1945 the Surgeon General o f the U . S . A r m y requested o f 
the Nat ional A c a d e m y o f Sciences (see b o x on next p a g e ) advice conce rn ing 
the p rov i s ion of artificial l imbs to the large influx of soldiers w h o had suf­
fered amputat ion. A conference of surgeons, engineers , and prosthetists, 
conduc ted b y the Panel on Amputa t ions o f the Div i s ion o f Med ica l Sciences, 
Nat ional A c a d e m y o f Sc iences—Nat iona l Research Counc i l , revealed that little 
scientific effort had been devoted to the deve lopment of artificial l imbs and 
r e c o m m e n d e d that a research p r o g r a m in this area be initiated. 

4 Reprinted by permission of the author and publisher from Rehabilitation Literature, 
Vol. 24, No. 4, April, 1963. 



N A T I O N A L A C A D E M Y O F S C I E N C E S -
N A T I O N A L R E S E A R C H C O U N C I L 

T h e Nat ional A c a d e m y o f Sciences—Nat ional Research Counci l is 
a private, nonprof i t organiza t ion o f scientists, dedicated to the fur­
therance o f science and to i t s use f u r the g e n e r a l w e l f a r e . 

The A c a d e m y was established in 1863 under a Congress ional 
charter s igned b y President L inco ln . Empowered to p rov ide for all 
activities appropr ia te to academies o f science, it was also required b y 
its charter to act as an adviser to the Federal Government in scientific 
matters. Th is provis ion accounts fo r the c lose ties that have always 
existed between the A c a d e m y and the Government , al though the Acad­
emy is not a governmental agency . 

T h e Nat ional Research Counci l was established by the A c a d e m y in 
1916. at the request o f President Wi l son , to enable scientists generally 
to associate their efforts with those of the limited membership of the 
A c a d e m y in service to the nation, I n society, and to science at h o m e 
and ab road . Members of the National Research Council receive their 
appointments from the President o f the A c a d e m y . T h e y include rep­
resentatives nominated by the ma jo r scientific and technical societ ies , 
representatives o f the Federal Government , and a number o f members-
at-large. In addi t ion, several thousand scientists and engineers lake 
part in the activities of the Research Counci l through membersh ip on 
its various boards and commit tees . 

Rece iv ing funds from both public and private sources , by con­
tr ibution, grant, o r contract , the A c a d e m y and its Research Counci l 
thus work to stimulate research and its appl icat ions, to survey the 
b road possibil i t ies of science, to p r o m o t e effective utilization o f the 
scientific and technical resources of the count ry , to serve the Govern­
ment, and to further the general interests of science. 

Such a p r o g r a m was activated in the spr ing o f 1945 b y the Nat ional 
A c a d e m y o f Sciences through ils Div i s ion o f Engineer ing and Industrial 
Research with funds supplied by the Office o f Scientific Research and D e ­
ve lopment . T h e A c a d e m y , acting as the p r ime contractor , entered into agree­
ments with s o m e 16 private and publ ic facili t ies for the c o n d u c t o f research 
and development on a broad front. The p rogram was directed by the C o m ­
mittee on Artif icial L i m b s . * Short ly after the cessation of hostilities, upon 
the dissolut ion o f the Office o f Scientific Research and Deve lopment , fiscal 
responsibi l i ty was assumed b y the Office of the Surgeon General . Not long 
thereafter the Veterans Adminis t ra t ion p rov ided supplementary funds. Ini­
tially m a n y felt that the solut ion to the problem o f l imb prosthetics was 
s imply to devise better mechan isms and apply new materials. 

A l though certain advances were effected b y such an approach , it was 
s o o n realized that fundamental b iomechan ica l studies were necessary fo r the 
development o f truly realistic design criteria. The responsibi l i ty for such 
studies was entrusted to the Universi ty o f Cal i fornia , which established on 
the Berkeley campus a l abora to ry devoted to study o f the lower extremity 
and on the L o s Ange les campus a l abora to ry fo r study o f the upper extremity. 
Groups elsewhere based their des igns o n cri teria deve loped b y the Cali­
forn ia labora tor ies . 

* For a short time at the beginning the Committee on Artificial Limbs was known as the 
Committee on Prosthetic Devices. 



In the spr ing o f 1947 the Commit tee on Artif icial L i m b s cons ide red 
that it had established a stable p r o g r a m and, in keeping with the p o l i c y of 
the Nat ional A c a d e m y of Sciences , r e c o m m e n d e d that interested govern­
mental agencies contract direct ly with the research labora tor ies and that the 
Commit tee itself assume an adv i sory ro le rather than that of d i rec tor . A l s o 
at this t ime the Veterans Adminis t ra t ion assumed comple te fiscal responsi­
bility, but the A r m y and N a v y agreed to co -ope ra t e b y cont inu ing operat ion 
of research labora tor ies within their o w n departments. T h e co-o rd ina t ing 
g roup within the A c a d e m y was designated as the A d v i s o r y Commit tee on 
Artif icial L i m b s , later as the Prosthetics Research Boa rd , and currently as 
the Commit tee o n Prosthetics Research and Deve lopment . 

In 1948 , u p o n advice o f the A d v i s o r y Commit tee on Artif icial L i m b s , 
an independent evaluat ion l abora to ry was established at N e w Y o r k Univer­
sity for the purpose o f testing the usefulness o f devices and technics emerg­
ing f r o m the deve lopment labora tor ies . Thus , an order ly pattern o f transi­
t ion o f an idea f r o m the concep t stage to a comple ted item was poss ib le . 

T o insure cont inui ty to the p r o g r a m Congress , also in 1948, passed 
Pub l i c L a w 729 author iz ing appropr ia t ions to the Veterans Adminis t ra t ion 
up to $1 mi l l ion annual ly for research in the fields o f prosthet ics , o r thoped ic 
appliances, and sensory aids fo r the bl ind. Since 1954, under the p rov is ions 
o f Pub l i c L a w 565 , k n o w n as the V o c a t i o n a l Rehabi l i ta t ion A c t , the Office 
o f V o c a t i o n a l Rehabi l i ta t ion ( recent ly renamed V o c a t i o n a l Rehabi l i ta t ion 
Admin is t ra t ion) o f the Depar tment o f Health, Educat ion , and Wel fa re 
( H E W ) has been able to suppor t research and training pro jec t s in pros­
thetics, or thotics , and other areas required in rehabil i tat ion. Grants for the 
support o f certain fundamental research have been made b y the Nat ional 
Institutes o f Health, the Easter Seal Research Founda t ion , and T h e National 
Founda t ion . Research in the area o f prosthetics for chi ldren is supported 
b y the Chi ldren 's Bureau, H E W . 

By 1 9 5 2 a sufficient b o d y o f knowledge conce rn ing upper-extremity 
prosthetics had been accumulated so as to change radical ly p rev ious concepts 
of management o f the a rm amputee. T h e Veterans Adminis t ra t ion , seeking 
an efficient me thod o f transmitting this k n o w l e d g e to its c l in ic teams re­
sponsible fo r care o f amputees, suppor ted the Univers i ty o f Cal i fornia at L o s 
Angeles in establishing and conduc t i ng short-term courses in upper-extremity 
prosthetics fo r physic ians , therapists, and prosthetists. S o successful were 
these courses that it was necessary to establish educat ional p rog rams at two 
other cen te rs—New Y o r k Universi ty and Northwestern Universi ty. T o d a y 
these three schools operate at full capaci ty and add courses as new material 
is deve loped in the research p r o g r a m . Because the requirements o f the 
Veterans Adminis t ra t ion represent but a small percentage o f the populat ion 
as who le , the ma jo r support o f the prosthetics educat ion p rog rams in the 
universities is b y funds administered b y the Voca t iona l Rehabi l i ta t ion A d ­
ministrat ion. 

F r o m the incept ion o f the Artif icial L i m b P r o g r a m , those responsible 
for its c o n d u c t realized that the need for research in the allied field of 
or thot ics* was just as important but felt that a sound p r o g r a m in prosthetics 
wou ld eventually p rov ide a firm foundat ion for research in or thot ics , much 
of the fundamental data accumulated in prosthetics research be ing applicable 

* Orthotics is a coined word designed to embrace the field of orthopedic bracing. In 
some quarters the word orthetics has been used, but in 1959 the Orthonedic Appliances 
and Limb Manufacturers Association (now American Orthotics and Prosthetics Asso­
ciation), after considerable consultation with numerous lexicographers, approved orthotics 
as the most appropriate nomenclature. 



to or thot ics . Beginning about 1956 funds for a limited amount o f research 
became available through the Office o f Voca t iona l Rehabil i ta t ion and the 
Easter Seal Research Founda t ion . T o d a y s o m e 8 to 10 institutions are con ­
duct ing studies a imed at furthering k n o w l e d g e in orthotics , and the C o m ­
mittee on Prosthetics Research and Development has assumed the respon­
sibility for correlat ing this work . 
Results of Research Program 

Virtually every aspect o f the management o f amputees has been in­
fluenced by results o f the research p r o g r a m . T h e surgeon n o longer ho lds to 
the "s i tes-of-elect ion" concep t because suitable devices and technics are 
available to fit every level of amputat ion. 

S o m e o f the ma jo r c o m p o n e n t s and technics in t roduced by the research 
g roups are the isehial-gluteal-bearing suction socket for above-knee amputees, 
the patel lar- lendon-bearing socket in be low -knee cases, the solid-ankle, 
cushion-heel ( S A C H ) foo t , the plastic S y m e prosthesis, the Canadian-type 
prosthesis in cases o f h ip disart iculation and hemipe lvec tomy, an array o f 
harnessing technics for a rm amputees, the alternator-type e lbow, the A r m y 
Prosthetics Research Labora to ry ( A P R L ) terminal devices , and plastic arti­
ficial a rms. 

T h e concep t o f the c l in ic team evo lved from the inter-disciplinary re ­
search p r o g r a m , and as a result there is today a much c loser relationship 
between the medical and prosthetics profess ions . 

A l s o as a result o f the p r o g r a m an entirely new b o d y o f k n o w l e d g e 
c o n c e r n i n g the functions o f the extremities exists. T h i s knowledge , still being 
expanded , has been helpful in the deve lopment o f new dev ices and technics 
and should p r o v e useful for a g o o d many years to c o m e . 
Method of Operation 

T h e 13-man Commit tee on Prosthetics Research and Deve lopment is 
c o m p o s e d pr imari ly o f engineers , physic ians , and prosthetists but is not 
limited to these discipl ines. Each member is appointed by the President of 
the National A c a d e m y of Sc iences to a three-year term and serves as an 
individual rather than as a representative o f an organiza t ion or institution. 
M e m b e r s o f the Commit tee serve without pay . A small staff is e m p l o y e d 
to car ry ou t day- to-day activities. 

The ob jec t ives o f the Commit tee are to correlate the var ious prosthetics 
and or thot ics research activities suppor ted by the Veterans Adminis t ra t ion , 
the Department of Health. Educat ion, and Welfare, the A r m y , the Navy , and 
others ; t o keep the sponsoring agencies advised o f the scope o f the p rogram 
and progress m a d e : to insure that successful new devices and technics are 
made available p rompt ly to the schools o f prosthetics and or thot ics educat ion 
fo r inclusion in the cur r i cu la ; to determine areas where research is requi red 
and stimulate initiation o f such research; and to p r o v i d e w ide disseminat ion 
o f the results of research. 

T h e Commit tee o n Prosthetics Research and Deve lopment meets at least 
twice yearly to receive p rogress and evaluation reports conce rn ing the re­
search efforts, t o cons ider any p r o b l e m s posed b y the sponsors , research 
groups , o r others, and to r e c o m m e n d the course o f further efforts. T o c o n ­
sider p rob lems peculiar to the juveni le amputee, there is a Subcommit tee 
on Child Prosthetics P rob l ems . Ad hoc commit tees are appointed to handle 
special p rob lems as they arise. Conferences o n specific topics are held when­
ever needed. Dur ing the past fiscal year special confe rences were held o n 
the total-contact socket for above-knee amputees, upper-extremity prosthesis 
des ign, and or thot ics research. In addi t ion, the Commit tee organized and 
sponsored a pi lot schoo l in total-contact above-knee sockets in o rde r that this 
concep t migh t b e in t roduced into the prosthet ics educa t ion p r o g r a m . 



Funds fo r opera t ion of the Commit tee o n Prosthet ics Research and 
Deve lopment are p r o v i d e d b y the Veterans Adminis t ra t ion , the Voca t i ona l 
Rehabi l i ta t ion Adminis t ra t ion , and the Nat ional Institutes o f Health. 

C O M M I T T E E O N P R O S T H E T I C S R E S E A R C H 
A N D D E V E L O P M E N T 

Div i s ion o f Engineer ing and Industrial Research 
National A c a d e m y o f Sc iences — National Research Counc i l 

Geo rge T . Ai tken, M . D . , Chairman; Or thoped ic Surgeon , M a r y Free Bed 
Gui ld Chi ldren 's Hospi tal , Grand Rap ids , M i c h . 

Herbert Elftman, Vice-Chairman; Professor of A n a t o m y , Col lege o f Physi­
c ians and Surgeons , C o l u m b i a Universi ty , N e w Y o r k City 

Charles 0 . Bechtol , M . D . , Chief, D i v . o f Or thoped ic Surgery , Universi ty of 
Cal i fornia Med ica l Center, L o s Ange les 

R o b e r t L. Bennett, M . D . , Execut ive Di rec tor , Georg ia W a r m Spr ings Founda­
tion, W a r m Spr ings , Ga . 

S idney Fishman, P ro jec t Di rec to r , Prosthet ic and Orthot ic Studies, N e w Y o r k 
Universi ty Col lege o f Engineer ing 

Maur ice J. Fletcher, Col . , U S A ( R e t . ) , Ely, M i n n . 
Verne T . Inman, M . D . , Chairman, Dept . of Or thoped i c Surgery , Universi ty 

o f California, San Franc i sco 
Herbert R . Lissner, Professor , B i o m e c h a n i c s Research Center, W a y n e State 

Universi ty , Detroi t , M i c h . 
Col in A . McLaur in , P ro j ec t Di rec to r , Prosthet ic Research Center, North­

western Universi ty, C h i c a g o 
Eugene E. R e c o r d M . D . , Dept . o f Or thoped ic Surgery , Massachusetts Gen­

eral Hospital , Bos ton 
James B. Reswick , Di rec tor , Engineer ing Des ign Center, Case Institute o f 

T e c h n o l o g y , Cleveland 
Edward W . Snygg , President , R . E. Huck C o m p a n y , San Franc i sco 
Bert R . Ti tus , Dept . o f Prosthet ic and Or thoped ic App l i ances , Duke Univer­

sity Med ica l Center, Durham, N . C. 
A . Bennett W i l s o n , Jr., Techn ica l Di rec tor 
James R . K i n g h a m , Staff Edi tor 

C O M M I T T E E O N P R O S T H E T I C S E D U C A T I O N 
A N D I N F O R M A T I O N 

Div i s ion o f Med ica l Sc iences 
Nat ional A c a d e m y o f Sc iences -—Nat iona l Research Counc i l 

C. Leslie Mitchel l , M . D . , Chairman; Chai rman, Dept o f Or thoped ic Surgery , 
H e n r y F o r d Hospi ta l , Detroi t , M i c h . 

J. Hami l ton Al lan , M . D . , Chairman, Dept . o f Or thoped i c Surgery , Universi ty 
o f V i rg in i a Med ica l Schoo l , Charlottesville, V a . 

Doro thy E. Baethke, Director . D i v . o f Physical Therapy , Univers i ty of Penn­
sylvania, Phi ladelphia 

Charles O. Bechtol . M . D , , Chief. D i v . o f Or thoped ic Surgery . Univers i ty o f 
Cal i fornia Medica l Center. L o s Angeles 

Wi l l i am M . Bernstoek, Assistant Chief, Research and Deve lopment Div . , 
Prosthet ic and Sensory A i d s Serv ice . Veterans Adminis t ra t ion. New 
Y o r k City 

Clinton L . C o m p e r e . M . D . , Professor o f Or thopedic Surgerv . Northwestern 
Un lversity Medica l Schoo l , C h i c a g o 

Charles L. Eby . Di rec tor . Bureau of Voca t iona l Rehabil i ta t ion. State o f 
Pennsylvania , Harr isburg 

W . Frank H a r m o n , Manage r , Atlanta Brace S h o p , Atlanta, Ga. 



Roy M. Hoover, M.D., Medical Director, Woodrow Wilson Rehabilitation 
Center, Fishersville, Va. 

Alvin L. Muilenburg, President, Muilenburg Artificial Limb Company, Hous­
ton, Tex. 

Herbert W. Park, M.D., 3500 Kensington Ave., Richmond, Va. 
Ruth A. Robinson, Col., Chief, Army Medical Specialist Corps, OSG, De­

partment of the Army, Washington, D . C . 
Alfred R. Shands, Jr., M.D., Medical Director, Alfred I. duPont Institute 

of The Nemours Foundation, Wilmington, Dela. 
Walter A. Thompson, M.D., Chairman, Dept. of Orthopedic Surgery, New 

York University School of Medicine, New York City 
Frederick E. Vultee, M.D., Chairman, Dept. of Physical Medicine and Re­

habilitation, Medical College of Virginia, Richmond 
Harold W. Glattly, M.D., Executive Secretary 

Present Activity 

At the present time at least 25 groups are conducting some type of re­
search or development in prosthetics or orthotics, or both. A list of these 
groups along with their primary responsibilities is given below: 

Organization Major Area (or Areas) 
of Investigation 

Sponsoring 
Agency 

1. Army Prosthetics Research Lab­
oratory (APRL)—John Butchkosky 

Upper-Extremity Prosthetics Develop­
ment and Materials Research 

U.S. Army 

2. Navy Prosthetics Research Lab­
oratory ( N P R L ) — Robert C. 
Doolittle 

Lower-Extremity Prosthetics De­
velopment 

U.S. Navy 

3. Veterans Administration Pros­
thetics Center ( V A P C ) — An­
thony Staros 

Testing and Development of Pros­
thetics and Orthotics 

V A 

4. Prosthetic Research Center, 
Northwestern University ( N U ) 
- C l i n t o n L. Compere 

Prosthetics Development (especially 
with respect to the older age 
group) 

V A 

5. Mauch Laboratories, Inc. ( M L ) 
—Hans A. Mauch 

Development of Lower-Extremity 
Prosthetic Devices 

V A 

6. Adult Prosthetic and Orthotic 
Studies, New York University 
(APOS-NYU)—Sidney Fishman 

Testing and Evaluation of Devices 
and Technics 

V A and V R A 

7. Biomechanics Laboratory, Uni­
versity of California (BL-UC) 
—Verne T. Inman and Charles 
W . Radcliffe 

Prosthetics and Orthotics Design and 
Studies of Human Locomotion 

Investigation of Post-Traumatic Epi­
dermoid Cysts 

Energy Expenditure in Certain 
Types of Disabilities 

Energy Expenditure and Work Tol­
erance Studies in Hemiplegic Pa­
tients 

Clinical Evaluation of Experimental 
Orthotic Devices and Procedures 

Medical Aspects of Amputee Re­
search—Lower Extremity 

Pilot Study in Brace Research 

V A and V R A 

V R A 

V R A 

V R A 

V R A 

N I H 

Easter Seal 

8. Biotechnology Laboratory, Uni­
versity of California, Los Ange­
les (UCLA)—John Lyman 

Research on Control of Externally 
Powered Artificial Arms 

V A 

9. John O. Esslinger 
c / o Gasow Veterinary Hospital, 
Birmingham, Mich. 

Study on Semiburied Implants for 
the Attachment of External Pros­
theses 

V A 



10. University of Michigan ( U M ) — 
James W . Rae, Jr. 

Research and Development in Upper-
Extremity Orthotics 

V R A 

11. American Institute for Prosthet­
ic Research (AIPR)—Henry H. 
Kessler 

Development of Pneumatically Pow­
ered Upper-Extremity Prostheses 

V R A 

12. N Y U Post-Graduate Medical 
School ( A P S - N Y U ) — Sidney 
Fishman 

Development of a Psychological Test 
Battery for Predicting Success in 
Amputee Rehabilitation 

V R A 

13. Albert Einstein College of Med­
icine, Yeshiva University ( E C M ) 
—Sidney Weinstein 

Experimental Analysis of Phantom 
Appendages with Special Refer­
ence to Somato-sensory and Expe­
riential Concomitants of Amputa­
tion 

V R A 

14. American Orthotics and Pros­
thetics Association ( A O P A ) — 
Lester A . Smith 

Survey To Determine the State of 
Services Available to Amputees 
and Orthopedically Disabled Per­
sons 

V R A 

15. Los Angeles County Hospital 
(LACH)—Vernon L. Nickel and 
Robert Mazet, Jr. 

Influence of Prosthesis Wearing on 
the Health of the Geriatric Am­
putee 

V R A 

16. Attending Staff Association of 
Rancho Los Amigos Hospital, 
Inc. ( R A N C H O ) — Vernon L. 
Nickel 

To Investigate and Demonstrate 
Sources of External Power for 
Upper-Extremity Orthotic Devices 

Improvement of Mechanical Devices 
To Replace Losses Due to Very 
Severe Upper-Extremity Paralysis 

V R A and 
The National 
Foundation 
The National 
Foundation 

17. Baylor University College of 
Medicine ( B U C M ) — W i l l i a m A . 
Spencer 

Development of Upper-Extremity Or­
thotic Devices 

V R A 

18. Harvard University ( H U ) — 
Ross A. McFarland 

Evaluation of the Ability of Ampu­
tees To Operate Trucks or Other 
Vehicles 

VRA 

19. New York University College of 
Engineering, Research Division 
(NYU)—Sidney Fishman 

Analysis and Evaluation of Lower-
Extremity Orthotic Devices 

V R A and 
Easter Seal 

20. Case Institute of Technology 
(CIT)—James B. Reswick 

Applicability of Digitally Programed 
Control in Prostheses and Ortheses; 

Development of Synthetic Muscle 
Motors for Use in Prostheses and 
Orthoses; 

Development of a Micro-Miniature 
Signal Transducer Unit for Im­
plantation in Human Muscle 

V R A 

21. Eugene duPont Memorial Hos­
pital and Rehabilitation Center 
(duPont)—Arthur J. Heather 

Development of Hydraulically Op­
erated Elbow Unit for an Ortho­
pedic Brace 

V R A 

22. New York University College of 
Engineering ( N Y U ) — Renato 
Contini and Rudolfs Drillis 

Determination of Certain Body Seg­
ment Parameters 

V R A 

23. Child Amputee Prosthetics Proj­
ect, University of California, 
Los Angeles (CAPP)—Charles 
O. Bechtol, Milo Brooks 

Development of Improved Prosthetic 
Devices and Training Technics, 
and Surgical Procedures for Child 
Amputees 

Children's 
Bureau and 
N I H 

24. Child Proiithetic Studies, New 
York University ( C P S - N Y U ) — 
Sidney Fishman 

Evaluation of Children's Prostheses 
and Collection of Normative Data 
on Methods of Treatment in Coun­
try-wide Clinics 

Children's 
Bureau 

25. Michigan Crippled Children 
Commission ( M C C C ) 

Clinical Testing of Prosthetic De­
vices for Child Amputees and the 
Development of Improved Clinical Management Procedures 

Children's 
Bureau 



Most o f the activities o f the research g roups can be classified as funda­
mental research, development , o r evaluat ion. A list o f mos t of the p rob lems 
be ing pursued at the present t ime is g iven on pages 160-166 . 
Dissemination of Information 

T o accelerate and to insure disseminat ion o f in format ion conce rn ing 
the management o f amputees and others with o r thoped ic impai rments are 
the responsibil i t ies o f the Commit tee o n Prosthetics Educa t ion and Informa­
tion, D iv i s ion o f Med ica l Sciences , Nat ional A c a d e m y o f S c i e n c e s — 
National Research Counc i l . C o m p o s e d o f representatives o f all the discipl ines 
invo lved in rehabil i tat ion o f the or thopedica l ly handicapped , the Commit tee 
was f o r m e d in 1957 pr imar i ly to assist medica l and paramedica l s choo l s in 
formulat ing their curr icula with respect to prosthetics and or thot ics , and 
to make available to prac t ic ing med ica l g roups the results o f research. T o 
ca r ry out these objec t ives the Commit tee o n Prosthetics Educa t ion and In­
format ion has established a number o f ad hoc commit tees . 

Outlook for the Future 

Significant as the cont r ibut ions o f the prosthetics research p r o g r a m 
have been, m u c h r o o m yet remains fo r advancement and the p r o b l e m s asso­
cia ted with or thot ics have scarcely been touched . 

Even though fitting technics have been i m p r o v e d vastly ove r the past 
decade and amputees in general g o about their dai ly activities in a fairly 
normal manner , it can hard ly be said that a comfor t ab le socket exists. A t 
best the level o f d i scomfor t is tolerable. T h e p rob lems will cont inue to be 
studied. 

M o r e functional prostheses for the upper-extremity amputee are needed. 
T o date it has not been poss ib le to devote m u c h effort to the special p r o b ­
lems o f the severely d isabled with bilateral cases. Here recent advances in 
the use o f compressed gas and electricity to operate prostheses and braces 
indicate hope for adding functions not heretofore poss ib le . 

Surgical studies fo r the development of technics that p r o v i d e m o r e 
funct ional , pain-free stumps are under way . A modes t approach to deter­
mine the feasibil i ty o f attaching a l i m b prosthesis direct ly to b o n e in the 
stump is be ing undertaken. 

Special p r o b l e m s o f the geriatr ic amputee must be studied m o r e 
thorough ly than has been poss ib le in the past. 

Concurrent ly with the studies leading to i m p r o v e d devices and manage­
ment p rocedures , there should be great emphasis p laced on eradicat ion of 
the causes o f amputat ion and other c r ipp l ing cond i t ions . S o m e w o r k has 
been carr ied out in an effort to determine the causes o f congeni tal mal forma­
t ion o f l imbs . T h e l inking o f tha l idomide with congeni ta l deformit ies offers 
an excellent oppor tuni ty fo r increas ing our knowledge conce rn ing the mech­
anism o f mal fo rmat ion o f l imbs . 

Research in the area o f peripheral vascular diseases will no doubt result 
in the saving o f large numbers of l imbs . A s our knowledge o f the neuro logica l 
system and the diseases affecting it increases, the relative need for braces 
will decrease. Meanwhi le improved surgical p rocedures cou ld el iminate in 
many cases the need for prosthetic and or thot ic devices , and such studies 
should b e e n c o u r a g e d . 

Y e t s ince as far as anyone can see there will a lways be a need for 
artificial l imbs and o r thoped ic appliances, a cont inuing effort to improve 
both the devices and their appl icat ion is needed. 
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MAJOR S T U D I E S BEING CONDUCTED IN O R T H O T I C S A N D 
P R O S T H E T I C S IN T H E U N I T E D S T A T E S 

( F o r key to organizat ions conduc t i ng these studies, see pages 157 and 1 5 8 ) 

F U N D A M E N T A L S T U D I E S 
P r o s t h e t i c s 

Lower Extremity 
Impedance Ple thysmography ( N U ) 

Investigation of the impedance method of estimating b l o o d flow to de­
termine its appl icat ion to s lumps in the static weight-bearing cond i t i on . 

Pressure Between Be low-Knee S tump and Socket ( B L - U C ) 
T h e determination of the distr ibution of pressure over the stump, dur ing 
use o f a prosthesis, to assist in the deve lopment of design criteria fo r 
be low-knee sockets . 

F o r c e and Range-of-Motion Studies o f A b o v e - K n e e Stumps ( N U ) 
A study to determine the available forces throughout the useful range 
o f m o t i o n while a socket is w o r n . 

Amputa t ion Surgery ( B L - U C ) 
A study to evaluate known lower-extremity amputation technics and de­
v e l o p improved technics , with related cl inical studies to aid in the 
diagnos i s of pain. 

Influence o f Prosthesis on the Health of Geriatr ic A m p u l e e s (LACH) 
A study designed to determine the indicat ions and contra indicat ions for 
fitting elderly amputees with lower-extremity prostheses . 

Funct ional Characterist ics o f A b o v e - K n e e Legs in the Stance Phase ( N U ) 
A study of alignment o f va r ious types o f above -knee prostheses to 
determine required s tump forces dur ing the stance phase. 

Upper Extremity 
B o d y Sites o f Control o f External ly P o w e r e d Prostheses ( U C L A ) 

T h e determination o f suitable sources o f energy for subconscious, o r 
reflex, con t ro l o f externally p o w e r e d arms. Three separate investigations 
are under w a y — e l e c t r o m y o g r a p h i c signals, nerve transplantation, and 
functional isolation o f musc le g r o u p s without surgery. 


