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INTRODUCTION 
T h e Tr iceps -Supina t ion Or thos is* was 

d e s i g n e d for a pa t i en t w i th f lexion con
tractures o f the r ight e l b o w and l imi ted 
p rona t ion and sup ina t ion seconda ry to a 
C 6 sp ina l cord injury (Fig . 1 ) . It is also 
des igned to dynamica l ly ex tend the e l b o w 
w h i l e still pe rmi t t i ng act ive e l b o w f lexion, 
p rona t ion , a n d sup ina t ion (F ig . 2 a n d 3 ) . 

D u r i n g rehabi l i t a t ive hosp i ta l iza t ion , 
e m p h a s i s w a s on inc reas ing r ight e l b o w 
ex t ens ion a n d funct ional u se . A ser ies of 
s ix i n h i b i t i v e serial casts* w a s appl ied to 
ob ta in gradual e l b o w ex tens ion . Ac t ive 
r ange inc reased approx imate ly 8 - 1 0 ° wi th 
each success ive cas t ing , bu t ga ins in this 
area w e r e no t ma in t a ined fo l lowing re 
mova l o f the cast . 

T h e pa t i en t ' s funct ional act ivi t ies w e r e 
impa i r ed due to a soft t i s sue cont rac ture of 
the r ight e l b o w , and ac t ive forearm prona
t ion a n d sup ina t ion w e r e nonfunct iona l . 
U p o n a d m i s s i o n , act ive r ight e l b o w exten
s ion m e a s u r e d m i n u s 70° wi th pas s ive ex
tens ion m e a s u r i n g m i n u s 35° . Spas t i c i ty 
w a s no ted w h e n act ive p rona t ion and 
sup ina t ion w e r e a t t empted . T h e left non-
d o m i n a n t u p p e r l i m b , b e i n g m o s t func-

t ional , h a d a g o o d t enodes i s grasp wi th 
pass ive range o f m o t i o n b e i n g w i t h i n nor
mal l imi t s . 

INDICATIONS 
T h e ut i l iza t ion o f a t r iceps p rona t ion-

sup ina t ion or thos i s should b e cons ide red 
for indiv iduals w i th e l b o w cont rac tures or 
spas t ic i ty a long wi th l imi ted act ive p rona
t ion a n d sup ina t ion . In add i t ion to sp ina l 
cord in jured ind iv idua ls , th is o r thos i s 
w o u l d b e benef ic ia l for pa t ien ts w i t h 
c losed h e a d in jur ies and Gui l l a in Bar re ' 
w i t h long te rm d isab i l i t i es . T h e o r thos i s is 
appl icab le for spas t ic i ty that r anges from 
m i l d to severe after o the r therapeut ic 
m e t h o d s have b e e n a t t empted to decrease 
spas t ic i ty . 

Ac t ive e l b o w ex tens ion o f m i n u s 45° and 
pas s ive p rona t ion and sup ina t ion are pre
requ i s i t e s for f i t t ing. T h e or thos i s wi l l ac
t ive ly ex t end the e l b o w to m i n u s 10° de
p e n d i n g upon the sever i ty of spas t ic i ty , 
a n d wil l pe rmi t full range in p rona t ion and 
sup ina t ion . 

T h e pa t i en t ' s persona l i ty and educa 
t iona l b a c k g r o u n d play a s igni f icant role in 
t ra in ing the ind iv idua l in or tho t ic u s e , re
gardless o f the success o f f i t t ing of the ac 
tual o r thos i s . T h e ind iv idua l w h o lacked 
mot iva t ion before h i s d i sab i l i ty shou ld no t 

*a series of plaster casting to release contractures or spasticity through 
neutral warmth with prolonged stretch in a submaxima! range 



b e expec t ed to b e d y n a m i c and mot iva ted 
after the onse t . 

ORTHOSIS DESIGN 
T h e t r iceps p r o n a t i o n — s u p i n a t i o n or

thos i s incorpora te ad jus tments regula t ing 

the a m o u n t o f t ens ion and force appl ied at 
the mechan i ca l e l b o w and radio-ulnar 
jo in t s . T h e s e ad jus tments enab le the orthotist o r therapis t to ba lance the or thos i s 
aga ins t the act ive o p p o s i n g muscu la ture . 

T h e adjustable ex tens ion ass is t e l b o w 

Fig. 1. Flexion contracture with limited pronation-supination. 

Fig. 2. Triceps Pronation-Supination Orthosis showing dynamic elbow extension and prona
tion. 



Fig. 3. Patient actively flexing the elbow and 
supinating the hand. 

Fig. 4. Dynamic elbow extension joint (cover removed). 

j o i n t (Fig . 4) was or ig inal ly des igned as a 
flexion ass i s t , bu t a modi f ica t ion to the 
coi led spr ing w a s m a d e to ob ta in the ex
t ens ion forces u s e d to s imula te the t r iceps . 
C l o c k w i s e - c o u n t e r c l o c k w i s e ro ta t ion o f 
the sp r ing ' s m o u n t i n g al lows ad jus tment 
o f t ens ion forces , e i the r increas ing the 
a m o u n t o f force b y rotat ing the spr ing 
c lockwi se , or dec reas ing it w i th coun
te rc lockwise rota t ion. A d e q u a t e e l b o w 

ex tens ion can b e ach ieved on ly w h e n 
funct ional pass ive range o f m o t i o n has 
b e e n es tab l i shed . 

T h e forearm is c o m p o s e d o f the radius 
and ulna and its ar t iculat ing surfaces 
w h i c h cons i s t s of the p rox imal radio-ulnar 
j o i n t and the distal radio-ulnar j o in t , bo th 
class i f ied as p ivo t j o i n t s . T h e p r imary 
m o v e m e n t pe rmi t t ed is rota t ion, and the 
j o in t is therefore monoax ia l . T h e p ivo t axis 
ex tends d iagonal ly from the p rox imal h e a d 
o f the radius to the distal head o f the u lna , 
the forearm rotates a round this axis , w h i c h 
results in sup ina t ion and prona t ion . 

Dur ing p rona t ion , the radius c rosses the 
u lna d iagonal ly (Fig. 5 ) . 

In order to s imula te sup ina t ion-pro
na t ion o f the h a n d wi th an o r thos i s , 
s imi la r charac ter is t ics mus t prevai l . R o d 
e n d bea r ings are u sed to m i m i c the rad io
ulnar jo in t s . Proximal ly , the rod end bear 
ings are r iveted to the forearm b a n d (Fig. 6) 
a n d distally to the po lypropy lene wr is t 
cuff (Fig. 7 ) . S ta in less steel l inkage rods 
s i m u l a t i n g t h e r a d i u s a n d u l n a a re 
th readed and rotate in the s leeve o f the 
p rox imal rod -end bea r ing . Th is ro ta t ion, 
coupled wi th the in t r ins ic p ivo t ac t ion o f 
t he bea r ing , enab les t he or thos is to imi ta te 
p rona t ion a n d sup ina t ion . Dis ta l ly , the 



Fig. 5. Orthosis shown simulating supination-pronation of the hand. 

Fig. 6. Rod end linkage attached to forearm band. Fig. 7. Distal rod end bearing attached to polypropylene 
wrist cuff. 

steel rods are statically a t tached to the rod 
e n d bea r ings . 

In order to dynamica l ly ass is t t he h a n d 
in to p rona t ion , a tors ion spr ing w a s incor
porated over the radial s ta inless s teel rod 
(Fig. 8). T h e tors ion spr ing is w o u n d in a 
coun te rc lockwise d i rec t ion for r ight h a n d 
p rona t ion , a n d c lockwise for left h a n d pro
nat ion . T h e tors ion spr ing p rov ided the 

neces sa ry force to pass ive ly advance the 
h a n d i n t o p r o n a t i o n . P rox ima l ly , the 
spr ing is a t tached to an outer ad jus tment 
s leeve . T h i s s leeve a l lows the or thot is t or 
therapis t to vary the a m o u n t o f force 
t ransmi t ted to p rona t ing the h a n d . An ad
di t ional spr ing can b e added to the ulnar 
s ta in less s teel l inkage rod i f m o r e force is 
r equ i red to prona te the h a n d . 



Fig. 8. Torsion spring assisting hand into pronation. Fig. 9. Triceps Pronation-Supination Orthosis increases 
patient's ability to self-propel a manual wheelchair. 

Functional Benefits 
T h e fo l lowing funct ional ac t iv i t ies can 

usual ly b e carr ied out w i t h the t r iceps 
p r o n a t i o n — s u p i n a t i o n o r t h o s i s a f t e r 
t ra in ing and pract ice . 

• I nc reased R a n g e o f M o t i o n . T h e or
thos i s dynamica l ly ex tends the e l b o w and 
pe rmi t s ac t ive e l b o w f lexion wh i l e ass is t 
ing wi th ac t ive p rona t i on—sup ina t i on . 

• Inc reases Ac t ive F u n c t i o n a l Fo rea rm 
R o t a t i o n . T h e or thos is ass is t s w i th wr i t i ng 
ski l ls , card p lay ing , and abi l i ty to p ick up 
ob jec t s . 

• W h e e l c h a i r M o b i l i t y . T h e or thos i s 
inc reases the abi l i ty to reach w h e e l r ims 
for self-propel l ing a manua l cha i r (Fig . 9) 
a n d p rov ides the r ange o f m o t i o n for 
r each ing the cont ro l o n an e lect r ic w h e e l 
chair . 

• F e e d i n g S k i l l s . Ut i l i z ing quad cuff 
u tens i l s , pa t i en t s can act ively a n d func
t ional ly feed t hemse lve s , p i ck up a cup , 
a n d cut food w i t h a rocker knife . 

• L i g h t H y g i e n e . T h e o r t h o s i s i n 
c reases the abi l i ty to c o m b hai r , b r u s h 
tee th and apply deodoran t . 
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