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This p a p e r is an at tempt not so m u c h to 
g ive the current s ta tus of upper - l imb 
prosthet ics but to deve lop the direction 
where research a n d deve lopment efforts 
should be po inted in the next few y e a r s to 
so lve the mos t press ing clinical needs for 
pat ients . 

Current S t a t u s 

T h e his tory (Figure 1 a n d Reference 1) a n d 
deve lopment of upper - l imb prosthet ics is 
presented in the Orthopaedic Appliances At­
las of 1960 a n d will be u p d a t e d by the revi­
s ion to that v o l u m e n o w in p r o g r e s s a n d ex­
pected in 1978. In addi t ion to the 1960 
"Atlas," the Manual of Upper Extremity Pro­
sthetics (2) a n d Prosthetic Principles—Upper 
Extremity Amputations (3) h a v e been used 
as teaching m a n u a l s a n d resource b o o k s to 
p r o v i d e state-of-the-art service to a m p u t e e s . 

B a c k g r o u n d 

T h e 1971 report Rehabilitation Enginee­
ring—A Plan for Continued Progress (4) 
m a d e specific r e c o m m e n d a t i o n s for future 
research a n d deve lopment in a r m prosthe­
tics. S u b s e q u e n t efforts since that time a l so 
h a v e tried to a n s w e r the quest ion "What re­
search w o r k should we be do ing to best help 
a r m a m p u t e e s ? " (5, 6, 7) Past r e c o m m e n d a ­
tions centered m o s t l y on the a r e a s listed be­
low: 

• R e s t u d y of b o d y p o w e r e d pros theses 

• Cont inuat ion of deve lopment of exter­
nal ly p o w e r e d pros theses 

• I m p r o v e m e n t in a p p e a r a n c e of h o o k s , 
hands , a n d a r m s 

• S u r v e y s of the upper - l imb a m p u t e e 
p o p u l a t i o n 

• F o r m a t i o n of special ized centers for se­
verely d i sab l ed a r m a m p u t e e s 

• Increased e m p h a s i s on control a n d sen­
s o r y f eedback 

Fig. 1. The Alt-Rupin Hand. 



Fig. 2. T h e O n t a r i o C r i p p l e d Ch i ld r en ' s Cen t r e 
O p e n - S h o u l d e r A b o v e - E l b o w S o c k e t . 

Fig. 3. T h e N o r t h w e s t e r n Un ive r s i t y S e l f - S u s p e n ­
s ion S o c k e t for B e l o w E l b o w A m p u t e e s . 

Fig. 4. T h e N o r t h w e s t e r n Un ive r s i t y A t m o s ­
p h e r e - P r e s s u r e S u s p e n s i o n S o c k e t . 

Recent P r o g r e s s 

In the last several y e a r s , a c c o m p l i s h m e n t s 
h a v e been m a d e in the fo l lowing areas : 

• Socke t s : O C C C 1 open shoulder socket 
for a b o v e - e l b o w a m p u t e e s (Figure 2 a n d Re­
ference 8 ) . Northwes tern Univers i ty self-sus­
pens ion socket for be low-e lbow a m p u t e e s 
(Figure 3 a n d Reference 9 ) . Northwes tern 
Univers i ty a t m o s p h e r e - p r e s s u r e suspens ion 
socket for a b o v e - e l b o w a m p u t e e s (Figure 4 
a n d Reference 10) . 

• C o m p o n e n t s : External ly p o w e r e d h a n d s 
a n d h o o k s (Figure 5 a n d Reference 11) . Ex­
ternally p o w e r e d e l b o w s (Reference 12) . 
O t t o B o c k wrist ro ta tor (Figure 6) . 

• Contro l : E M G Contro l (Reference 13 
a n d 14) . H y b r i d b o d y / e l e c t r i c control (Ref­
erence 15) . S e n s o r y f eedback (Reference 16) . 

• C o s m e s i s : Endoskeletal pros theses (Fig­
ure 7 a n d Reference 17) . 

• High Bilaterals: C o o r d i n a t e d feeder 
a r m s (Figure 8) . 

1.) Ontario Cripple Children's Centre, Toronto, Canada 



Fig. 5. Ex te rna l ly P o w e r e d T e r m i n a l D e v i c e s , Fig. 6. T h e O t t o B o c k Electr ic Wris t R o t a t o r . 

Fig. 7. T h e O t t o Bock Endoske le ta l U p p e r - L i m b 
P r o s t h e s i s . 

Fig. 8, E lec t r ica l ly P o w e r e d P ros thes i s With C o ­
o r d i n a t e d M o t i o n Be tween Wris t a n d E l b o w . 



Future N e e d s 

T h e r e are several o ld but g o o d a n d yet un­
done ideas for i m p r o v e m e n t of upper - l imb 
pros theses . Cons ider ing recent a c c o m p l i s h ­
ments a s well, I see future needs for the field 
as fall ing into two m a j o r items: 

• P a c k a g i n g : O n l y an es t imated 50 per­
cent of a r m a m p u t e e s wear pros theses . N e d 
Sharp ies ' s t u d y (20) revea led that whatever 
we can d o mechanica l ly ( funct ional ly) for 
unilateral a r m a m p u t e e s is not nearly a s im­
por tant a s what we can d o for them c o s m e ­
tically ( soc ia l ly ) . With this in mind , it seems 
to m e that w e h a v e to " p a c k a g e " pros theses 
better to achieve greater a m p u t e e accept­
ance . T h i s includes w o r k 1) on i m p r o v e d 
prosthet ic skin mater ia l , 2) se l f - suspension, 
3) se l f -containment , a n d 4) general aesthe­
tics. 

• High Bilateral Prostheses : It is readi ly 
a c k n o w l e d g e d that high b i la tera ls—chi ldren 
a n d a d u l t s — p r e s e n t a m o s t ser ious a n d diffi­
cult p r o b l e m . In contras t to unilateral a r m 
a m p u t e e s a n d s o m e low level bi lateral a m p u ­
tees, the chal lenge to increase function of 
these peop le is a large one . I see future needs 
including 1) a s s i s tance in enabl ing them to 
use their feet wherever poss ible , 2) increase 
in function of c o m p o n e n t s , 3) increase in 
control capabi l i ty without a d d e d encum­
brance in mental w o r k necessary by the a m ­
putee , a n d 4) c o m m e r c i a l ava i lab i l i ty of 
c o m p o n e n t s a n d s y s t e m s . 

G o a l s 

It s eems to me that the g o a l s a r e difficult 
to ach ieve , but can b e s ta ted s i m p l y a s : 

• For unilateral a r m amputees : m a k i n g 
them feel g o o d a b o u t themselves! 

• For bi lateral a r m amputees : g iv ing them 
a m e a s u r e of independence! 
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