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To s tand on his feet and to w a l k w i t h his legs w h e r e v e r his hea r t des i res are 

na tu ra l r igh ts g u a r a n t e e d t o m a n b y his o w n c o n s t i t u t i o n . H e a d s m a y p lan 

and h a n d s m a y b u i l d , b u t o n l y w h e r e legs and feet h a v e b r o u g h t t h e m . L o s s 

of the l o w e r l i m b is there fore a m a j o r c a t a s t r o p h e . 

W h e n loss o f leg o c c u r s , r e p l a c e m e n t b e c o m e s the p r i m a r y h o p e . A g e s pa s t , 

an u n k n o w n m a n h o b b l e d for th f rom his c a v e in search o f a w i l l o w ; w i t h one 

o f its l i m b s a d o p t e d a s his o w n , he w a l k e d b a c k w i t h m a j e s t y . S ince then the 

stage o f h i s to ry has r e s o u n d e d w i t h the s t a c c a t o e c h o o f c o u n t l e s s a m p u t e e s 

m a r c h i n g w i t h p e g - l e g , gri t , a n d g u m p t i o n . 

R a p i d p e r f e c t i o n o f l i m b c o n s t r u c t i o n w a s to be a n t i c i p a t e d after these ear ly 

v e n t u r e s h a d f o c u s e d h u m a n ingenu i ty u p o n the p r o b l e m . To the supe r l a t ive 

ta len t w h i c h m a n k i n d has s h o w n in the p r o d u c t i o n o f m a c h i n e r y b o t h in t r i ca te 

and s tu rdy , the b u i l d i n g of a m e c h a n i c a l leg w o u l d a p p e a r to offer l i t t le diffi¬ 

cu l ty . W h y i s it, then , tha t artificial l i m b s h a v e so genera l ly b e l o n g e d to the 

l i m b o of th ings u n d e s e r v i n g e i ther of u n s t i n t e d pra ise or of u t t e r c o n d e m n a t i o n ? 

Fa i lu re of artificial legs to satisfy our h o p e s resul ts less f rom the i m p e r f e c t i o n 

o f their m e c h a n i s m s than from the e x t r a v a g a n c e o f our e x p e c t a t i o n s . P e o p l e 

w h o do n o t e x p e c t a g lass eye to see or a p r o s t h e t i c h a n d to p l a y the p i c c o l o 

are d i s a p p o i n t e d w h e n an artificial leg squeaks wh i l e d a n c i n g the p o l k a . M a n 

has n e v e r c o m m a n d e d clear a p p r e c i a t i o n o f his m e a n s o f l o c o m o t i o n . F r o m 

t ime to t i m e he has b e e n ecs t a t i c a b o u t the e y e and the l iver , the hear t , the 

bra in , the h a n d . L e g s h a v e b e e n referred to m o s t f requen t ly a s s y m b o l s o f 

n e i g h b o r i n g func t ions , so l igh t ly h a v e their o w n m e r i t s b e e n r ega rded . 

W h y i s the p e r f o r m a n c e o f the l o w e r e x t r e m i t y so m u c h less s p e c t a c u l a r than 

tha t o f the u p p e r ? I n d e p e n d e n c e of the u p p e r l i m b f rom o b l i g a t i o n to the rest 

o f the b o d y a l l o w s i t to i ndu lge in o r n a m e n t a t i o n of m o v e m e n t , so i m p r e s s i v e 

t o the e y e . T h e l o w e r l i m b , s a n d w i c h e d b e t w e e n the g r o u n d a n d the t o r s o , m u s t 

ever be r e s p o n s i v e to the n e e d s of the b o d y as a w h o l e . I t c a n n o t c h o o s e to 

s u p p o r t some pa r t s o f the b o d y and n o t o the r s o r t o w a l k w i t h the b o d y t h r o u g h 

on ly p o r t i o n s o f e a c h s tep . T h e i n t r i c a c y o f func t ion o f k n e e and ank le d o e s no t 
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exh ib i t itself in c a p r i c i o u s m o v e m e n t s bu t exce l s w h e n i t m o d u l a t e s c o u n t l e s s 

d i s tu rb ing fac tors so tha t no t r e m o r m a r s the stark s impl ic i ty of n o r m a l l o c o m o ¬ 

t i on . 

No o n e can r ight ly e x p e c t an artificial l imb to take o v e r c o m p l e t e l y the func¬ 

t i ons of its p r e d e c e s s o r unless i t i s e n d o w e d w i t h an e q u i v a l e n t of m u s c u l a r and 

n e r v o u s c o n t r o l . Diff icul t as i t i s to p r o v i d e subs t i tu tes for b o n e s and j o i n t s , 

such p r o v i s i o n i s s impl i c i ty itself c o m p a r e d wi th the i n c o r p o r a t i o n w i th in the 

p r o s t h e s i s o f its o w n c o n t r o l . A l t h o u g h c o n s i d e r a b l e p r o g r e s s has b e e n m a d e 

in the field of dece le ra t ing m e c h a n i s m s for l o w e r - e x t r e m i t y p r o s t h e s e s , the leg 

a m p u t e e m u s t still use his o w n r e sou rce s w h e n he n e e d s to supp ly ene rgy or to 

exerc i se d i sc re t ion . 

T h e c o n t r i b u t i o n w h i c h the a m p u t e e m a k e s to the ove r -a l l p r o s t h e t i c result 

far e x c e e d s that of ac t ing as a m o d e l for exh ib i t i ng the a c h i e v e m e n t s of in¬ 

v e n t o r s . I t i s he w h o m u s t finish c rea t ion o f the n e w l o c o m o t o r m e c h a n i s m by 

reshap ing the p a t t e r n of his m u s c u l a r a c t i v i t y and es tab l i sh ing a ler tness to n e w 

sensory cues . T h e success of the artificial leg d e p e n d s on h o w t h o r o u g h l y i t 

b e c o m e s a pa r t of the fo rm and the func t ion of the a m p u t e e after he has b l e n d e d 

its m e t a l , w o o d , a n d p las t i c w i t h his m u s c l e and p e r c e p t i o n . I t i s on ly appro¬ 

pr ia te that the n e w m e c h a n i s m , h a v i n g supe r seded the na tu ra l l i m b , shou ld 

c o n t r i b u t e to a m p u t e e gai t tha t special a c c e n t w h i c h identif ies the superna tura l 

wa lk . 

T h e c o m p l e x i t y o f h u m a n m o t i o n m a k e s i t i nev i t ab l e tha t f undamen ta l 

i m p r o v e m e n t in leg p r o s t h e s e s m u s t c o m e s l o w l y , since i t i s b a s e d on fac tors so 

n u m e r o u s tha t no one ind iv idua l can c o m p r e h e n d t h e m all. In a d d i t i o n to the 

p rofess ion of eng inee r ing , there i s n e e d e d the c o o p e r a t i o n of the p h y s i c i a n , the 

p h y s i c i s t , the p h y s i o l o g i s t , the p h y s i o t h e r a p i s t , the p ros the t i s t , and the 

p s y c h o l o g i s t — t o list t h e m in a l p h a b e t i c a l o r d e r — s o tha t the p a t i e n t m a y get 

the to ta l care he dese rves . 

T h e p r o b l e m s w h i c h need a t t en t i on are o f different deg rees o f c o m p l e x i t y and 

m u s t be a p p r o a c h e d by different m e t h o d s . C h o i c e of m a t e r i a l s , de ta i l s o f con¬ 

s t ruc t ion , and p r o v i s i o n s for repair requi re less c o n s i d e r a t i o n of the over -a l l 

cha rac te r i s t i c s e x p e c t e d in the r ehab i l i t a t ed a m p u t e e than do p r o b l e m s of fit 

and s o c k e t shape . M o r e genera l c o n s i d e r a t i o n s m u s t be w e i g h e d i n p r o j e c t s 

c o n c e r n e d w i t h a l i g n m e n t , bas ic des ign o f m e c h a n i s m s , and e v a l u a t i o n o f 

p e r f o r m a n c e . F o r these there shou ld be a c o n s c i o u s c h o i c e of a rea l izab le objec¬ 

t i ve , the a t t a i n m e n t of w h i c h requ i res in t eg ra t ion of m a n and m a c h i n e into a 

func t iona l unit . 

A l l of these are p r a c t i c a l p r o b l e m s a m e n a b l e to inc reas ing ly useful so lu t ions 

yea r by yea r , p r o v i d e d we do n o t sur render to the i m p a t i e n c e o f those w h o m u s t 

h a v e the answer to the q u e s t i o n of the cen t u ry t o d a y and of the m i l l e n n i u m 

t o m o r r o w . I t i s neces sa ry to p r e se rve c lear v i s i on of l o n g - t e r m o b j e c t i v e s , al¬ 

t h o u g h some m e m b e r s o f e v e r y t e a m find the e n v i r o n m e n t m o r e famil iar w h e n 

deta i ls arise. 
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H a d t r i a l - a n d - e r r o r a n d s e r e n d i p i t y b e e n ab l e t o p r o d u c e t r u l y s a t i s f a c t o r y 

lower l i m b s , w e w o u l d n o t still b e w a i t i n g for such . I t w a s left fo r t h e 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 o in i t i a t e t h e d e v e l o p m e n t 

o f art if icial l i m b s on a m o d e r n bas i s by c r e a t i n g t h e C o m m i t t e e on P r o s t h e t i c 

D e v i c e s a n d , l a t e r , i ts successor , t h e A d v i s o r y C o m m i t t e e o n Ar t i f ic ia l L i m b s . 

B y careful ly b a l a n c i n g t h e f u n d a m e n t a l a n d t h e p r a c t i c a l i n t h e i r p r o g r a m , 

these C o m m i t t e e s h a v e la id a f i rm bas i s for s o m e p r o g r e s s t o d a y , m u c h m o r e 

t o m o r r o w . 

T h i s i s t h e k e y t o t h e f u t u r e i n l o w e r - e x t r e m i t y p r o s t h e t i c s . U s e d wise ly , i t 

wil l a l low u s e v e n t u a l l y t o rescue t h e l i m b p r o b l e m f r o m l i m b o a n d t o p r o v i d e 

t h e a m p u t e e o f t h e f u t u r e w i t h a f i t t ing l egacy . 
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