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In discussing the e c o n o m i c aspects 
o f the artificial l imb industry, I 
would like to begin with a descrip
t ion of its general nature, then sketch 
briefly the his tor ical development 
f rom the midd le 19lh century to date. 
Th i s will enable us to visualize the 
progress be ing made and to make 
s o m e observat ions as to the future. 

A n artificial l imb or prosthesis is 
to a great extent a cus tom-made or 
individually fabricated dev ice . The 
var iat ions in size and con tou r o f the 
ana tomy o f human be ings are prac
tically infinite. Because o f the added 
variat ions in amputat ion condi t ions , 
such as site o f amputat ion, size, shape 
and cond i t ion o f stump, physical condition of the amputee himself, and 
the uses to which the prosthesis are 
to be put. the variat ions that are 
needed in the prosthesis to properly 
fit a given individual , are certainly 
n o less and p r o b a b l y m u c h greater 
than the variat ions in humans in 
general . T h e amputat ion stumps of 
new amputees are subject to gradual 
change in size and shape dur ing the 
first few months , as they b e c o m e 
accus tomed to wear ing a prosthesis, 
so that a l imb which fits satisfactorily 
when it is first appl ied must be ad
justed f rom t ime to time to maintain 
a cor rec t fitting. 

In prostheses for l ower extremity, 
the pr inc ipal funct ional character
istics desired are weight-bearing with 
reasonable comfor t , and ambulat ion. 
If the prosthesis does not fit precise
ly the amputee may not be able to 
tolerate weight-bearing with any c o m 
fort, and the gait wil l b e less than 
desirable. A small var ia t ion f rom the 
p rope r fit in the weight-bear ing sec

tion o f the prosthesis can cause in
tense d i scomfor t . 

In artificial arms or prostheses for 
upper extremity, the principal func
tional characterist ics are the ability 
to grasp, to lift, and to put the pros
thesis in the desired pos i t ion . T o 
obtain max imum efficiency in these 
functions a precise fitting of the pros
thesis is necessary. 

There fore it is o b v i o u s that pros
theses cannot be sold over the counter 
l ike an electric toaster, n o r can they 
b e sold b y size like a pai r o f shoes. 
Each prosthesis must be m a d e in 
acco rdance with careful anatomical 
measurements, frequently using plas
ter o f paris m o u l d s of the amputa
tion s lump, and must be fitted very 
precisely to the individual . A s ad
justments b e c o m e necessary, these 
must be per formed with a high de
gree o f skill. 

T h e better equ ipped shops or facil
ities in the prosthet ic field have a 
cons iderable variety o f too ls and 
equipment . F o r example , one well 
equ ipped facility has 23 different 
types of p o w e r too ls in use. O n e w o r k 
bench will have 5 0 different hand 
tools . Examples o f p o w e r tools in 
c o m m o n use are b a n d saws, disc, 
spindle and belt sanding machines , 
electric drills and gr inders . Thus , 
they are m o r e o f the nature o f t ime 
savers rather than substitutes for 
craftsmanship. 

The necessity to handle each case 
individual ly , and the k n o w l e d g e and 
skill requi red to pe r fo rm the task 
satisfactorily, cause this industry to 
be much m o r e o f the nature o f pro
fessional service than o f me re manu
facture and sale o f a dev ice . 
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Limited Size 
There are n o accurate figures avail

able on the n u m b e r o f amputat ions 
pe r fo rmed , o r o f the number of am
putees in the popula t ion . W i d e l y 
varying estimates have been made by 
peop le interested in the p rob lem. 
Af ter reviewing all avai lable figures, 
the headquarters of our associat ion, 
the Or thoped ic Appl i ance and L i m b 
Manufacturers Associa t ion , estimates 
the number o f amputat ions o f arms 
and legs to be 25 .000 per year. T h e 
number of amputees a m o n g the popu
lation o f the United States is esti
mated at 840 ,000 . 

The re are approximate ly 31 ,000 
prostheses sold per year . I estimate 
the average selling pr ice at $250 .00 . 
Th i s w o u l d indicate a total v o l u m e of 
$7 ,750 ,000 per year. 

W h e n a l lowance is m a d e fo r the 
cos ts of repairs, and other articles 
direct ly related to the use o f l imbs, 
such as special s tump s tockings , the 
total sales v o l u m e o f the industry ap
pears to be about nine mil l ion dollars 
per year. Obv ious ly , this is one of 
the count ry ' s very small industries. 

In ou r o w n c o m p a n y , we find that 
about one-half of our prosthesis sales 
are to new amputees, and one-half 
are for replacement o f worn-out 
l imbs. If this p ropor t ion holds g o o d 
throughout the count ry , then only 
about 15,500 l imbs per year are sold 
to the 25 ,000 new empulees , leaving 
9 ,500 o r 3 8 % w h o are not supplied 
l imbs. A n d , the estimated sale o f 
15 ,500 prostheses for replacements 
a m o n g the exist ing amputee popula
tion o f 840 ,000 indicates the pur
chase o f a l imb by only 1.8% o f them 
per year. I f every amputee had a 
prosthesis this wou ld indicate an 
average useful life of over 55 years 
per prosthesis. Th is is obv ious ly in
correc t . 

I have estimated a b o v e that per
haps 6 2 % o f the new amputees re
ce ive prostheses. A p p l y i n g this per
cent to the amputee popula t ion would 

indicate that approximate ly 520 ,000 
amputees have received an appl iance. 
The replacement sales o f 15 ,500 per 
year would indicate that 3% o f the 
amputees replace their appl iances 
each year-—an average life of over 33 
years. Th is figure still appears in
cor rec t . 

A l l o w a n c e must b e m a d e for per
sons who for reasons o f age, extreme 
handicap, e c o n o m i c status o r locat ion 
in a remote area, d o not rece ive a 
prosthesis. A l so , because o f their 
ages at t ime of amputat ion, many 
persons only need o n e prosthesis . 
Others, unable to master the pros
thesis, d iscard it and so d o not need 
a replacement. It is difficult to be
lieve that these factors explain the 
d iscrepancies in the figures, and it 
would be very worthwhi le if a census 
c o u l d be made which would reveal 
the true situation. 

Size and Distribution of Facilities 
If we can accept the estimate o f 

31 ,000 prostheses furnished per year 
and given a total popula t ion in the 
United States o f 165,000,000, then 
the number o f l imbs furnished each 
year is o f the order o f 1 prosthesis 
for each 5 ,300 persons. Obv ious ly , 
l imb wearers f o r m a very small seg
ment o f the popula t ion . F o r var ious 
reasons, amputees are m o r e heavily 
concentra ted in s o m e areas than in 
others, p ropor t iona te to the general 
popula t ion . 

There are approximate ly 700 qual
ified and competent Prosthetists (fit
ters of artificial l imbs ) in the coun
try. A g a i n using the figure o f 31 ,000 
prostheses per year, we get an aver
a g e o f forty-four and a half (44 1/2) 
l imbs fitted by each Prosthetist. At 
an average cost o f §250 .00 per appli
ance, the annual vo lume per Pros
thetist is an average o f 311 .125 . Vet 
it requires an area o f 2 3 6 , 0 0 0 popu
lation to suppor t each Prosthetist. 

It is therefore not surprising that 
the industry contains a large number 
o f small shops consis t ing of one to 
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four persons . Fur thermore , many o f 
these shops furnish not on ly pros
theses, but o r thoped ic braces , surgi
cal supports and other similar prod
ucts. In large metropol i tan centers, 
there are c o m m o n l y shops staffed by 
f rom 5 to 15 persons and a few which 
are even larger. 

S o m e Prosthetists are also qualified 
to fit o r thoped ic braces . There are 
other fitters w h o are qualified to fit 
o r thoped ic braces only . The latter 
are called "Orthot is ts ." The c o m 
b ined total o f qualified Prosthetists 
and Orthotists is about 1,100 persons . 

There are approximate ly four hun
dred ( 4 0 0 ) qualif ied establishments 
where l imbs or braces may be pro
cured. 

In v iew o f the large amount of 
popula t ion required to sustain one 
Prosthetist, it is evident that very 
few are located in smaller towns or 
sparsely settled areas. Hence a con
siderable number o f amputees l iving 
in such areas must travel long dis
tances to have prostheses fitted and 
serviced. T h e industry at least par
tially offsets this inconvenience by 
the use of field representatives, or by 
shops operated part t ime. 

In s o m e such areas, there have 

been a few shops established by hos
pitals o r similar institutions. A l 
though figures are not avai lable, I 
bel ieve it c o u l d be demonstrated that 
the industry, which operates on a 
h ighly compet i t ive cost basis , can 
furnish amputee service at a lower 
cost than a shop of this type. W h e r e 
there are not enough amputees to 
support a c o m m e r c i a l shop , a hos
pital shop is justified by the need for 
service, but when such a shop en
c roaches on the trade area of estab
lished shops , reducing their vo lume, 
it can make it difficult for the c o m 
mercial s h o p to survive and p rov ide 
adequate service to its other clients. 

Historical Development 
Man ' s attempt to find an adequate 

artificial substitute for the loss of an 
extremity begins with the earliest his
tory o f mankind . Th roughou t an
cient wri t ings we find many refer
ences to amputat ion stumps and arti
ficial l imbs . References to leg sup
ports and to artificial hands are 
found as early as 5 0 0 B C . 

M a n y ingenious devices , present
ing evidence o f skilled craftsmanship, 
and a gradual ly increasing knowl
edge o f bas ic pr inciples , were m a d e 
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th roughout history. I wil l omi t de
tails h o w e v e r and c o v e r on ly deve lop
ments in the Uni ted States s ince the 
midd l e o f the 19th century. 

In 1846 the "Pa lmer L e g " was in
vented in Phi ladelphia and was 
c la imed to b e a great improvement 
over the A n g l e s b y Leg, a somewhat 
earlier English design. T h e Palmer 
leg had a foot made somewhat o n 
the m o d e r n Amer i can pattern but 
with a catgut c o r d and an anterior 
spring instead of rubber bumpers in 
the foot. The "B ly leg," invented and 
patented in 1858 by Doug las Bly, 
M . D . , of Roches ter . New Y o r k had 
lateral or side mot ion at the ankle 
like that o f the natural leg. Dr . Bly 
is said to have been the first to intro
duce the cu rved knee jo in t , wh ich is 
n o w generally used on all be low knee 
l imbs . 

T h e Civi l W a r gave great impetus 
to artificial l imb development in the 
United States. 

A . A . Marks was the first to intro
duce the use o f the rubber foo t , elim
inating ankle mot ion because the re
sil iency o f the rubber foo t was 
thought to make it unnecessary. J. E. 
Hanger , the first to perfect the cord
less ankle, also in t roduced and made 
popula r the w o o d socket. 

M a n y o f the l imbmakers o f this 
pe r i od w o r e artificial l imbs them
selves, and while many o f them ac
tually thought they had achieved the 
m a x i m u m improvement in artificial 
l imbs, n e w c o m e r s were constantly an
n o u n c i n g something better. M a n y o f 
the c la ims m a d e for their products 
were extravagant ; nevertheless a 
great deve lopment in artificial l imbs 
in the Uni ted States was m a d e dur ing 
this pe r iod . 

T h e beg inn ing of the twentieth cen
tury saw many new names contribut
ing to the development o f artificial 
l imbs : the R o w l e y Brothers of Chi
c a g o , Detroi t , and Pi t tsburgh; Frees 
and P o m e r o y of New Y o r k : Mil l igan 
o f L o s A n g e l e s : Gaines-Erb o f Den

ver ; Hit tenberger o f San F r a n c i s c o ; 

Trautman, W i n k l e y and Buchstein of 

Minneapol i s . At the t ime the United 

States entered the First W o r l d W a r 

there were about 2 0 0 established 

artificial l imb manufacturers in this 

c o u n t r y e m p l o y i n g approximate ly 

2 ,000 skilled w o r k m e n . 

Until the t ime o f W o r l d W a r I the 
l imbmakers in this count ry , as in all 
others, were an unorganized g r o u p o f 
rugged individualists, each go ing his 
own way. rarely speaking to his c o m 
petitor, and much less consul t ing 
with h im. There was little o r no c o 
operat ion between the l imbmakers 
and the su rgeons ; in fact the surgeon 
somet imes l ooked u p o n the l imb-
maker as s o m e sort of shyster prey
ing on the amputee, and avo ided con
tact. 

OALMA Founded: 1917 
In Oc tobe r , 1917 , the Su rgeon Gen

eral o f the United States A r m y issued 
an invitation to the l imbmakers of 
this country to c o m e to Wash ing ton , 
D . C , to discuss the p r o b l e m o f sup
p ly ing artificial l imbs to war vet
erans. Th i s meet ing, n o doubt , con 
tributed m o r e to the development of 
the sc ience of prosthetics than any 
other o c c u r r e n c e in its his tory up to 
that t ime, for f rom this meeting or ig
inated the organiza t ion which is n o w 
known as the Or thoped ic App l i ance 
and L i m b Manufacturers Assoc ia 
t ion. T h r o u g h the m e d i u m o f this 
national organiza t ion , l imbmakers 
and bracemakers meet on c o m m o n 
g round and discuss their c o m m o n 
p rob lems . A s a result, an entirely 
new concep t ion of this industry has 
deve loped , as well as a great improve
ment in the ethical s tandards o f the 
l imbmakers and bracemakers , not 
only in their o w n business relation
ships but in their relat ionship with 
the medica l profess ion as well . 
T h r o u g h their nat ional associat ion, 
they have deve loped scientific and 
educat ional p r o g r a m s that are helpful 



to the l imbmaker , the surgeon, and 
the amputee alike. 

Inventions 
S o m e o f the m o r e outstanding o f 

the mechan ica l devices invented by 
members of the industry in the last 
50 years a re : 

M a n y different des igns o f artificial 
hooks , which are des igned to fulfil] 
part icular needs such as those of the 
farmer, mechan ic , o r office worker , 
as well as the needs o f dai ly l iv ing ; 
ball bear ing jo in t s of several differ
ent des igns fo r amputat ions be low 
the knee o r at the knee ; the hip con 
trol o r pe lv ic belt me thod o f suspen
s ion o f a b o v e the knee l i m b s ; l imbs 
made o f a luminum al loy and o f f iber; 
all-rubber funct ional ankle jo in t s ; 
mechanica l hands o f several differ
ent designs, wh ich have con tours re
sembl ing a human hand, and wh ich 
p rov ide g r a s p ; non-funct ional hands 
with cosmet ic plastic cove r ings which 
are quite life-like in appearance. 

Government Research Program 
Even though his tory r eco rds sub

stantial progress , up to ten years ago 
there had never been an organized 
scientific p r o g r a m o f research and 
development in the field o f pros
thetics. 

T o w a r d the c lose of W o r l d W a r II , 
the W a r Department under took a 
p r o g r a m of research in l imbs, in 
order to solve m o r e adequately the 
p rob lem o f rehabili tation o f the large 
number of veterans w h o had suffered 
amputat ions in active service. There 
was established, th rough the Nat ional 
A c a d e m y o f Sc iences—Nat iona l Re
search Counc i l , a Commit tee on Arti
ficial L i m b s , suppor ted first b y the 
office o f the Surgeon General o f the 
A r m y a lone , and later b y the Vet
erans Adminis t ra t ion . 

T h e research p r o g r a m can b e clas
sified b r o a d l y into four phases or 
types o f act ivi t ies: 

First, fundamental studies o f the 
nature o f l o c o m o t i o n and related 
p rob lems to f o r m a basis for develop

ment o f artificial legs, and funda
mental studies o f the no rma l and 
amputee b iomechan i c s o f the upper 
extremity, to f o r m the basis fo r the 
solution o f upper extremity p rob lems . 

Second , invention and development 
of devices . 

Th i rd is amputee case study and 
appl icat ion o f the first t w o phases to 
solut ion o f specific amputee p r o b 
lems. 

T h e fourth phase is the dissemina
tion o f the k n o w l e d g e ga ined and the 
evaluation o f its use in the field. 

The outs tanding deve lopment in 
lower extremity dev ices wh ich has 
c o m e into c o m m o n use u p to date is 
the suct ion socket m e t h o d o f suspen
sion o f the a b o v e the knee l i m b . 

The Suct ion Socket l imb represents 
a t remendous advance ove r any pre
v ious k n o w n type o f prosthesis for 
this amputat ion. Greater contro l , 
greater f r eedom, reduct ion in the 
sensation o f dead weight and greater 
neatness o f fitting o f the clothes, have 
made this prosthesis the preferred 
type wherever the cond i t ions for its 
use are favorable . 

Other devices wh ich are gradually 
c o m i n g into use are the N a v y type 
soft socket fo r b e l o w knee, variable 
cadence knee for a b o v e knee, and a 
new i m p r o v e d functional ankle which 
p rov ides universal m o t i o n . 

In upper extremity prostheses, 
there were deve loped the use of plas
tics fo r sockets and forearms, me
chanical e lbows and wrist units with 
greatly i m p r o v e d funct ion, and new 
terminal devices . T h e pr inciples of 
fitting and harnessing were studied 
and i m p r o v e d me thods were de
ve loped . 

W h i l e these new developments have 
greatly i m p r o v e d the funct ion o f pros
theses, they also are general ly m o r e 
compl ica ted . T h e y require m o r e t ime 
and skill to fabricate, to fit, and to 
maintain. Thus , they are m o r e ex
pensive. 



The Certification Forms. Fill ing out these applications is only one step in the process which 
includes careful checking, practical work and written examinations. 

T h e artificial l i m b industry never 
has had the resources o r personnel 
available to undertake a p r o g r a m 
comparab le to the government re
search p r o g r a m . T h e progress being 
made represents a very substantial 
improvement in the quality o f service 
available to amputees. There fo re the 
members o f the industry acknowledge 
and appreciate the great debt which 
they and the amputees themselves owe 
to this p r o g r a m . 

Progress Toward Professional Status 
Al though the leaders in the indus

try starting at the t ime of W o r l d 
W a r I r ecogn ized the need for im
provement in compe tence and in 
ethics, p rogress in this d i rect ion was 
s low and gradual up to 1948 . Then 
the industry set up a voluntary boa rd 
to establish standards o f competence , 
equipment and ethics, the A m e r i c a n 
Board for Certification o f the Pros
thetic and Or thoped ic App l i ance In
dustry. This B o a r d conduc t s exami
nations to determine the qualifications 
of fitters o f artificial l imbs and braces 
and gives qualif ied candidates the title 
of Certified Prosthetist or Certified 

Orthotist. 
T h e B o a r d examines shops o r fa

cilities where artificial l imbs or 
braces are m a d e and fitted to see that 
they are qualif ied to car ry on this 
work . T h e progress s ince the advent 
of the Certification B o a r d has been 
greatly accelerated. Certification by 
this B o a r d is b e c o m i n g recogn ized 
by the med ica l p rofess ion , b y others 
conce rned with rehabili tation of the 
handicapped , and by the general pub
lic as the e m b l e m o f recogn i t ion of 
qualified firms and fitters in this field. 

There are n o w 345 Certified Facili
ties and over 1,000 Certified Prosthetists and Orthotists in the United 
States. T h e y constitute a lmost 9 0 % 
of the k n o w n qualif ied facili t ies and 
fitters. 

The educa t ion p r o g r a m in this field 
consists o f three types : Short courses 
in specialties, apprent iceship courses , 
and co l l ege courses . T h e Federal 
Government , the medica l profess ion 
and the artifical l imb industry have 
coopera ted in ho ld ing short courses 
in the fabr icat ing and fitting o f the 
suction socket leg and the newly de-



s igned artificial arms. Starting next 
spring, short courses are to b e held 
to teach the latest developments in 
pr inciples o f fitting a b o v e knee l imbs, 
the N a v y type soft socket leg for be
low knee and other related subjects. 

The general ly accepted method for 
teaching skilled crafts has been ap
prenticeship. T h r o u g h the jo int ef
forts of the A m e r i c a n B o a r d fo r Cer
tification and the Or thoped ic Appl i 
ance and L i m b Manufacturers Asso
ciat ion, a national s tandard for ap
prent iceship p r o g r a m s was deve loped 
and is gradual ly be ing put into effect. 
This e m b o d i e s the latest pr inciples of 
apprentice educat ion . 

Cons iderab le thought and discus
sion has been devoted to establishing 
col lege courses in prosthetics. The 
Universi ty o f Buffalo has exp lored 
thoroughly the p rob lems invo lved in 
such an undertaking and hopes to es
tablish a s c h o o l fo r this purpose in 
the near future. 

Current Prosthetic Methods 
This rev iew o f the nature o f the 

industry, the his tory o f its develop
ment and the latest changes occur r ing 
through research gives us the p roper 
b a c k g r o u n d f o r a discussion o f Cur
rent Prosthet ic M e t h o d s — a picture of 
the industry as it operates today . 

T h e relatively small n u m b e r o f new 
amputat ions and o f amputees in the 
popula t ion , scattered all ove r the 
United States, has requi red the arti
ficial l imb shops to b e scattered 
throughout the coun t ry and has 
tended to cause them to b e small. 
The extremely individual nature of 
each fitting o f a prosthesis, together 
with the other factors just ment ioned, 
explains w h y there have not been de
ve loped any machines capab le of turn
ing out prostheses in large numbers 
by essentially mechan ica l means. 

Nevertheless, there are certain c o m 
ponents o f artificial l imbs wh ich can 
be p r o d u c e d mechanica l ly in large 
j o b lots rather than individual ly by 
hand. F o r example , w o o d e n o r metal 
knees, shin pieces , ankle p ieces , and 

feet are readi ly obta inable . Usually 
these prefabr icated parts are capable 
o f alterations so they can b e fitted 
and a l igned to the individual . There 
are also shops which special ize in the 
construct ion o f comple te l imbs , made 
to individual measurements , o n a 
wholesale basis . T h r o u g h d iv is ion of 
l abor processes , the greatest possible 
mechaniza t ion , c loser supervis ion, 
and large scale purchas ing, such 
shops are able to realize increased 
efficiency and e c o n o m y o f p roduc t ion . 
There are a total of 12 such factories 
which m a d e comple te l imbs , prefabri
cated parts, o r sub assemblies. 

Based o n a sample survey o f rep
resentative firms in the industry, it 
can safely b e said that a ve ry large 
major i ty o f artificial l imb compan ies 
use pre-fabricated parts to s o m e ex
tent. P r o b a b l y one-half o f the firms 
use pre-fabricated parts, rather than 
a hand-made c o r r e s p o n d i n g part, for 
one-half o f their const ruct ion require
ments o r better. 

Almos t all the metal jo in ts used are 
p r o d u c e d b y mach ine shops specializ
ing in this w o r k . 

In upper extremity prosthetics the 
p roduc t ion o f e l b o w units, wrist units, 
jo in ts , and terminal devices , using 
mach ine too l s and h igh prec is ion 
manufactur ing methods is prevalent. 
Mechan ica l and passive hands and 
cosmet ic g l o v e cove r ings are special
ties w h i c h practical ly the entire in
dustry purchases f rom one o f ten es
tablishments. 

N e w too l s are gradual ly c o m i n g 
into use in this count ry . There are 
n o w available adjustable walking 
legs, fo r p r o v i d i n g a comple te range 
of adjustment at the knee and ankle. 
In connec t ion with the adjustable leg 
a transfer j i g is used to transfer the 
al ignment in format ion to the perma
nent l imb . T h e latest p o w e r t o o l is 
a high-speed l ow-powered cutter with 
automatic clutch, wh ich greatly re
duces the ca rv ing t ime requi red to 
prepare a w o o d socket f o r fitting, yet 
which eliminates the danger in using 
a cutter o f h igh p o w e r . 



Modern Rehabilitation 

S o m u c h fo r the mechan ica l s ide ; 
n o w let us c o v e r the personal side, a 
new concep t o f amputee management 
which might b e cal led " M o d e r n Ideal 
Rehabi l i ta t ion." 

Since W o r l d W a r I I , a great deal 
o f thought and exper imenta t ion has 
been devo ted to deve lop ing means of 
rehabili tating amputees, using some 
of the me thods wh ich were used in 
the A r m y hospitals dur ing and after 
W o r l d W a r II . T h e p rocedures de
ve loped have p r o v e d to b e a marked 
improvement . T h e m o r e difficult the 
amputee 's p r o b l e m , the m o r e valuable 
b e c o m e these p rocedures o f " Idea l 
Rehabi l i ta t ion ." T h e p rocedures fol
lowed wil l vary a c c o r d i n g to the par
ticular needs of each patient, but will 
include part or all o f the p rocedures 
descr ibed be low. 

The amputee is examined and his 
p r o b l e m evaluated, b y an exper ienced 
Prosthet ics Clinic T e a m . This team 
usually consists of an Or thoped ic 
Surgeon , o r a Physiatrist , o r b o t h ; a 
Physical Therapist , o r an Occupat ion
al Therapist , and the Prosthetist. Dur
ing the examinat ion the patient is an
alyzed as an indiv idual case. Then 
a course o f rehabil i tat ion is pre
scr ibed b y the phys ic ian , inc luding 
the therapy necessary, the type o f 
prosthesis, and other special treatment 
or t raining required. T h e physic ian 
is in charge o f the team and respon
sible for the entire p rog ram, but he 
calls on the k n o w l e d g e and exper ience 
of each m e m b e r o f the team fo r con 
sultation as well as to carry out their 
particular phases o f the work . 

T h e patient m a y receive pre-prosthetic therapy in which the stump is 
cond i t ioned to p rov ide the most ef
ficient use o f the prosthesis. W h e n 
the patient actually begins to wear 
the prosthesis, the c l in ic team again 
works c lose ly together in the rehabili
tation p r o g r a m . T h e prosthesis itself 
has been fabr icated a c c o r d i n g to the 

measurements and specif icat ions tak
en b y the Prosthetist. Careful atten
tion is n o w given to fitting, adjust
ments, cont inued therapy, and train
ing exercises , such as walking, sitting, 
steps, etc. Unusual p rob lems m a y re
quire a comple te review and poss ib le 
change o f the prescr ipt ion. 

In the case o f a rm amputees, o c c u 
pational therapy fo l lows the fitting o f 
the prosthesis. T h e amputee spends 
part o f each day learning to use the 
prosthesis and to l ive an independent 
life. He is taught dexteri ty and ma
nipulat ion th rough b locks , games , 
d o o r k n o b s , faucets, too l s , etc. 

On comple t ion o f training, the am
putee must appear be fo re the c l inic 
team again fo r final Prosthet ic Per
fo rmance Check-out and official re
lease b y the physic ian . 

By the use o f the Prosthet ics Cl inic 
Team, the patient is b rought c loser to 
the goa l of the physician and the 
pros thes is -maker—complete rehabilititation 

. Small p rob lems , which might 
otherwise cause the patient to discard 
the l imb, can b e cor rec ted and the 
p rob lems which so often disturb the 
new l imb wearer can be explained as 
they arise, with the result that a m u c h 
larger percentage of amputees b e c o m e 
satisfied l imb wearers. T o d a y , Prosthetics Clinic T e a m s are used through
out the United States, particularly in 
the large metropoli tan centers. 

M a n y cl inic teams operate in a Re
habil i tat ion Center, an establishment 
especial ly equ ipped fo r ca r ry ing out 
rehabili tation of persons hav ing many 
different types of hand icap . 

W h i l e the p rocedures o f M o d e r n 
Ideal Rehabi l i ta t ion are m u c h m o r e 
expensive, the amputee can return to 
useful life m o r e qu ick ly , and with a 
much higher degree o f p rof ic iency in 
the use o f his prosthesis. In almost 
every case, the cost o f these pro
cedures is m o r e than saved b y the 
benefits obta ined . 



What of the Future 

F r o m the fo rego ing facts and 
trends, it is poss ib le to pred ic t certain 
possibi l i t ies and suggest alternate di
rect ions in which the industry may 
g o . P r o b a b l y the future develop
ments wil l consis t o f a mixture o f 
these rather than any o n e type o f de
velopment . 

W i t h respect t o the size and loca
t ion o f facilities, there are certain 
factors wh ich lead t oward centraliza
t ion o f artificial l i m b services and 
others w h i c h lead toward decentrali
zation. A s dev ices b e c o m e m o r e c o m 
plicated, and as the standards o f fit
t ing reach higher , one w o u l d expect 
a greater special izat ion b y prosthe
tists just as specialties deve loped in 
the medica l profess ion . Thus , the 
artificial l i m b facility o f the future 
wou ld have several different tech
nicians, each o f w h o m special ized in 
a particular amputat ion. F o r example , 
one prosthetist special izing in arms, 
another prosthetist fo r b e l o w knee, 
ankle, and partial f o o t amputat ions, 
and a third prosthetist fo r a b o v e the 
knee, and h ip and knee disarticula
t ions. There migh t b e , in addi t ion, 
a manager w h o had a work ing knowl
edge o f the appl iances fo r all amputa
tions, w h o c o u l d attend cl inics , han
dle inquir ies and outside calls, as well 
as the usual manager ia l funct ions. 

There migh t b e two o r three addi
tional employees capab le o f perform
ing the tasks requir ing less skill, such 
as repair ing, paint ing and assembling. 
Such a facili ty c o u l d b e quite efficient. 
It cou ld g ive p r o m p t service for rush 
orders and take care of amputees 
prompt ly when they c o m e in for re
pairs and adjustments. H o w e v e r , a 
trade area of about seven hundred 
thousand popula t ion is needed to jus
tify its existence. 

The increasing ease o f transporta
tion w o u l d seem to foster greater 
centralization. On the other hand, 
amputee patients and their doc to r s in 
out lying areas seem m o r e and m o r e 
to d e m a n d nearby service. Amputees 

ob jec t to the t ime and expense in
v o l v e d In travell ing great distances. 
In m a n y instances they are wil l ing to 
accept a l ower quali ty o f service o r a 
less adequate prosthesis in o rde r to 
avo id excessive travel. I f the facili
ties are to b e further decentral ized, 
and the distances between them there
b y reduced , then it is ax iomat ic that 
they will have to be smaller. 

O n e o f the leaders o f the industry 
has visualized a pract ical m e t h o d of 
opera t ion fo r small but h igh ly c o m 
petent facilities as f o l l o w s : A l l c o m 
ponents o f artificial legs and arms ex
cept the socket wou ld be mass pro
duced in a large variety o f sizes by 
factories special iz ing in this work . 
T h e fitter w o u l d make and fit the 
socket o f the prosthesis . Such a fitter 
might b e a co l l ege graduate , w h o has 
been trained in one of the large mass 
p roduc t ion shops to b e an expert fit
ter only . He spends the great ma
jor i ty o f his t ime in fitting and ad
just ing l imbs. 

T h e typica l facil i ty migh t have one 
Prosthetist and one Orthotist in a 
med ica l center o r rehabil i tat ion cen
ter w o r k i n g c lose ly with the doc to r 
and the physica l therapist. These fit
ters wou ld b e competent to handle the 
major i ty o f amputees o r amputee 
types, and brace cases. H o w e v e r , the 
unusually difficult case or rare type 
of cond i t ion w o u l d be referred to 
s o m e o n e w h o special ized in that type 
o f cond i t i on . There w o u l d b e on ly a 
few, p r o b a b l y four to six, large facili
ties spread th roughout the country 
where such specialists w o u l d w o r k 
and wh ich w o u l d also mass-produce 
componen t s fo r l imbs . 

T h e use o f Cl in ic T e a m s and of 
Rehabi l i ta t ion Centers is well estab
lished, but it seems clear that there 
will be a steady increase o f these in 
the years to c o m e . 

T h e Research P r o g r a m is far f rom 
finished with its task. M u c h remains 
to be learned in this field. A s new 
ideas and principles o f fitting and 
amputee management are deve loped , 



they will b e disseminated and be

c o m e a part o f the practices o f the 

industry. In the deve lopment o f de

v ices , there are many fields yet to be 

exp lored , many devices which are in 

var ious stages o f deve lopment . F o r 

example , i m p r o v e d methods o f con

trol of artificial hands to m o r e closely 

approach the function o f a natural 

hand wil l require m a n y years of 

study. T h e appl icat ion o f external 

p o w e r to the opera t ion of artificial 

arms ho lds possibil i t ies. Hydrau l ic 

knees are still under deve lopment and 

test. M e t h o d s o f p r o v i d i n g m o r e nat

ural foo t act ion, such as the sol id 

ankle cush ion heel foo t , will cont inue 

to b e investigated. 

M a n y o f the devices which wil l be 
deve loped wi l l b e m u c h m o r e c o m 
plicated, m o r e difficult to manufac
ture and to maintain and inevitably 
m o r e expensive than the devices in 
use today . T h e use o f the pract ices of 
M o d e r n Ideal Rehabi l i ta t ion and the 
m o r e expensive devices , will inevita
bly mean that a great deal m o r e 
m o n e y wil l b e spent o n each patient. 
H o w e v e r , when o n e cons iders the tre
m e n d o u s improvemen t in the quality 

o f rehabili tation received, this in

creased cost certainly will be m o n e y 

well spent. 

A s the industry faces the future, it 

is well aware that its mos t important 

task is to furnish the amputee the 

best poss ib le service. Th i s wil l re

qui re constantly i m p r o v e d training 

and educat ion , resulting in ever in

creasing skill, an ever h igher stand

ard o f ethics, and conven ience of 

loca t ion of service. 

A large p r o p o r t i o n o f prostheses, 
perhaps as m u c h as 6 0 % of the total, 
are purchased b y welfare agencies 
such as the Veterans Adminis t ra t ion , 
Div i s ions o f V o c a t i o n a l Rehabili ta
t ion and others. These agencies , oper
ating on l imited appropr ia t ions , are 
vitally conce rned in e c o n o m i c a l pros
thetic service, so they can rehabilitate 
as m a n y el igible hand icapped as pos
sible. Y e t they, t o o , want amputees 
to b e rehabili tated in a cco rdance 
with the best methods attainable. 

Thus the chal lenge o f the future to 
the industry is c lear : it must continu
ally i m p r o v e its service to the ampu
tee, yet it must d o so at the most 
e c o n o m i c a l cost consistent with such 
service. 

WORDS AND THEIR U S A G E — (Continued) 

Exercise caut ion in using the w o r d 
" j o i n t . " In the language o f anatomy 
and l imb prosthetics, it can get y o u 
into t rouble . In one and the same 
manuscr ipt , w e find " j o i n t s tudy," 
" j o i n t effort ," " j o i n t p roposa l , " 
" j o i n t t o rque , " " j o i n t lubricants ," 
" jo in t m o t i o n , " " j o i n t f o r c e s , " and so 
on. 

In referr ing to a no rma l person , d o 
not speak of a " n o n a m p u t e e " or a 
"nonamputa ted pe r son . " If y o u d o , 
y o u suggest that to b e an amputee is 
a pleasure afforded on ly the priv
i leged few. If y o u mean "no rma l , " 
say " n o r m a l . " 

D o not speak o f " f o r w a r d flexion 

of the shou lde r" to mean fo rward 

rotation o f the a rm upon the 

shoulder . " F o r w a r d f lexion o f the 

shoulder , " o r m o r e s imply "shoulder 

flexion," means fo rward rotat ion of 

the shoulder upon the chest, as in 

scapular abduc t ion . 

D o not refer to "shoulder abduc
t i o n " to mean arm abduc t ion . One 
abducts l imbs , not parts o f the torso . 
Y o u may flex, extend, elevate, or de
press y o u r shoulder , but there is no 
such thing as "shoulder abduc t ion . " 


