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In the early 1980 ' s it b e c a m e ev iden t , 
f rom the expe r i ences o f Rol f S o r b y e ' s 
g roup in S w e d e n , that i t w a s p o s s i b l e to fit 
very young chi ldren wi th myoelect r ical ly 
control led p ros theses us ing ex is t ing adult 
controls and hands . S o r b y e also s h o w e d 
that these young chi ldren could effectively 
control the i r p ros theses at the y o u n g age of 
18 m o n t h s , and that in later years the i r use 
w a s ve ry spon taneous and natural c o m ­
pared to ch i ld ren f i t ted at o lder ages . 

At the B i o - E n g i n e e r i n g Ins t i tu te ' s Pros­
the t ics Resea rch C e n t r e w e have a s imi la r 
p rogram of f i t t ing young infants us ing 
adult s i zed myocon t ro l uni t s from Ot to 
Bock and U N B , and the S y s t e m t e k n i k h a n d 
deve loped in S w e d e n for Rol f S o r b y e ' s pa­
t ien ts . Similar ly , w e are s e e i n g the s a m e 
s p o n t a n e o u s and natural use o f myoe lec t r i c 
p ros theses at these y o u n g ages . F r o m th is 
expe r i ence , it b e c a m e ev iden t that ex is t ing 
controls u s e d o n t h e s e infants a n d y o u n g 
ch i ldren w e r e not appropr ia te in s ize o r 
funct ion (F igure 1 ) . 

U n d e r a research grant funded b y pr i ­
vate en te rp r i se , t he Ins t i tu te has b e e n de­
ve lop ing ch i ld s i ze controls to fit b o t h shor t 
and long be low-e lbow amputees . T h e c o n ­
trol modu le s no t on ly are s ized accord ing to 
the pa t ien t to w h o m they wil l b e f i t ted, bu t 

Figure 1. (top to bottom) Progression towards more 
cosmesis in myoelectric below elbow prostheses. 



also have e lec t ronic c i rcui t ry w h i c h is more 
adapted to ch i ld ren ' s use o f a myoelec t r ic 
control . 

T h e ob jec t ives o f th i s project inc luded : 
A . Improved c o s m e s i s 
B . R e d u c e d w e i g h t 
C. C h o i c e b e t w e e n two state (two mus ­

cle) o r three s ta te (one musc le ) control 
D . C h o i c e b e t w e e n bui l t in o r external 
ba t te ry (fast charge op t ion for bu i l t - in 
bat tery) 

E. Bat te ry saver feature in b o t h o p e n i n g 
and c los ing 

F. Ease o f f i t t ing (small e lect rode d isks 
in the socket w i t h e lec t ronic c i rcui t ry 
loca ted b e l o w forearm lamina t ing 
r ing) 

T h e first pro to type of these sys t ems was 
fitted in Februa ry 1983, bu t s h o w e d several 
des ign def ic ienc ies , w h i c h led to a r ede­
sign of th i s pro to type . 

In con junc t ion w i t h this pro to type eval ­
ua t ion , the ind iv idua l features o f th is de­
s ign w e r e in tegra ted w i t h ex i s t ing controls 
o f o ther adult pa t ien ts to evaluate the i r 
usefulness in a field e n v i r o n m e n t . T h e s e 
features inc lude a ba t te ry saver and ba t te ry 
fast charge op t ions . 

All U N B controls manufac tured today 
have a bu i l t - in bat tery saver feature w h i c h 
has p roven to save u p to 1/2. o f the ba t te ry 
capaci ty u sed b y an ac t ive chi ld . T h i s fea­
ture is further expanded u p o n in ou r infant 
des ign to save p o w e r o n o p e n i n g as wel l as 
c los ing for u se in a two musc l e sys tem. 

A fast charge opt ion for the bui l t - in bat­
ter ies has b e e n eva lua ted in ex tens ive lab 
tests and on pa t ien ts a l ready us ing U N B 
adult myoelec t r ic cont ro l un i t s . T h i s fea­
ture al lows the pa t ien t to fast charge the 
ba t te ry in 30 m i n u t e s or less dur ing the 
day, w h i l e normal s low charge is u sed at 
n igh t . 

Dur ing the pe r iod Februa ry 1983 to 
Apri l 1984, w e also saw the ch i ld ren ' s h a n d 
s izes deve loped b y H u g h S t eepe r of Roehampton, E n g l a n d , b e c o m i n g avai lable for 
u se in Nor th A m e r i c a . T h i s led our des ign 
team to add addi t ional mode l s o f the infant 
d e s i g n e d comppnen t s for use w i th these 
larger ch i ld s ize hands (Figure 2 ) . 

All o f the e lec t ronic modules of these 
ch i ld s ize controls feature circuitry m i n i ­
atur ized b y th ick f i lm h y b r i d t echno log ies 
(Figure 3 ) . 

Figure 2. (left) Note new polypropylene 
section at base of hand, as well as at wrist 
connection unit. 

Figure 3. (right) Miniaturized components 
allow for improved cosmesis. 



Table 1. 

T h e s e c i rcui ts are h o u s e d in an i n t e ­
gra ted mo lded po lypropy lene ca se tha t 
m a k e s u p a por t ion o f the forearm of the 
p ros thes i s . T h e pros the t i s t m u s t l amina te a 
shor t forearm sec t ion to a l amina t ing r ing 
w h i c h a t taches to th is po lypropy lene fore­
a rm. All modu le s are a t t ached direct ly to 
the different s i zed h a n d s at the wr is t , as 
i l lustrated in F igure 2 . 

CONCLUSION 
Eigh t control un i t modu le s w e r e de­

s i g n e d to w o r k w i t h shor t to long b e l o w 

e lbow, y o u n g ampu tee s us ing the ex i s t ing 
S y s t e m t e k n i k and S t e e p e r h a n d s i zes as 
seen in Tab le 1. 

T h e s e un i t s , i n con junc t ion w i t h l imb 
b a n k i n g o f hands and c o m p o n e n t s , shou ld 
real ize a def ini te i m p r o v e m e n t in the abi l ­
ity o f a c l in ic to fit n u m e r o u s y o u n g pa­
t ien ts w i t h the b e s t su i t ed cont ro l s y s t e m 
for the i r age and s i ze . 
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