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INTRODUCTION 
Major knee in jur ies are a c o m o n conce rn 

to all people involved wi th the sport o f 
football . At the col lege a n d in terscholas t ic 
level , m i n i m i z i n g the n u m b e r s o f knee in­
ju r i e s wou ld allow the game to b e p layed at 
its op t imal level of skill and safety. T h i s 
w o u l d save everyone involved wi th the 
sport m u c h t ime , effort, and money . A suc­
cessful p rogram incorpora t ing prophylac­
tic knee or thoses could allow such in jur ies 
to occur less frequently. 

PURPOSE 
D u r i n g the 1982 fall football s eason , Iowa 

Sta te Un ive r s i ty in i t ia ted a protect ive knee 
or thos i s p rogram. T h i s p rogram w a s in­
i t ia ted w i t h the coopera t ion of the coaches , 
o r thopaed ic su rgeons , and t ra iners , to­
gether w i th the deve lopers o f the I o w a 
knee o r thos i s , w h i c h was prev ious ly u s e d 
for athletes w i th collateral l igament ins ta ­
bi l i ty . T h e target popula t ion cons i s t ed of 
offensive and defens ive l i n e m e n , l i ne ­
backer s , and t ight e n d s , b e c a u s e of the i r 
h i g h inc idence o f knee in jury (See Table 1) . 
S o m e o f the athletes had a d o c u m e n t e d 
h is tory o f knee ins tabi l i ty . T h e pu rpose o f 
the program w a s to see wha t effect p ro­
phylact ic knee o r thoses h a d on the pre­
ven t ion o f se r ious knee in jur ies in a major 

col lege football p rogram, and to evaluate 
the p rob l ems associa ted wi th the imple ­
men ta t ion o f such a device . 

METHOD 
Severa l commerc ia l ly avai lable knee or ­

thoses h a d b e e n used prev ious ly w i th 
players suffering from k n e e in jur ies , but 
n o n e had b e e n used in a prophylact ic 
sense . Tha t i s , o r thoses used previous ly 
w e r e for athletes w h o already had knee in­
ju r i e s , i n the h o p e of p reven t ing further 
injury. T h i s evalua t ion was also a imed at 
the normal knees w h i c h h a d n o his tory of 
injury. 

T h e device c h o s e n for evaluat ion w a s an 
all plast ic knee or thos is w i th polycentr ic 
h inges bilaterally and proximal , and distill 
cuffs m a d e o f a c o m b i n a t i o n of polypropyl­
e n e and po lye the lene , prefabr ica ted to 
models in four s izes (See F igure 1) . Sp ray 
adhes ive and tape w e r e u sed to suspend 
the or thos is . T h e advantages o f this pro­
phylact ic dev ice were : 

1. Bilateral suppor t—media l and lateral 
upr ights ; 

2 . Polycentr ic jo in t cons t ruc t ion pro­
v i d i n g a chang ing center o f rota t ion; 

3. M a x i m u m length for m a x i m u m sup­
port ( length o f lever ove r th igh and 
leg); 



Table 1. 

Figure 1: The prophylactic knee orthosis. 



4 . Semi - f l ex ib le (copolymer) cuffs o n 
th igh and calf to g ive snug fit and 
comfort ; 

5 . L i g h t w e i g h t j o i n t s (7 oz . per pair ; 
overal l 13 .1 oz . ) ; 

6. Adjus tab le h i n g e s to control range of 
mo t ion (hyperex tens ion to part ial 
flexion). 

T h e or ig ina l device w a s fabr ica ted in a 
m a n n e r cons i s t en t w i t h that of the Iowa 
knee or thos is . After pour ing a pos i t ive 
mode l , the or thos is w a s fabr icated us ing 
the nylon polycent r ic jo in t . T h e proximal 
and distal cuffs w e r e made o f a f iberglass 
tape wrap . T h e o r thoses w e r e or ig inal ly 
secured b y us ing an elast ic wrap a round 
the th igh and calf cuff wi th n o adhes ive . 
P r ob l ems assoc ia ted wi th th is m e t h o d and 
des ign we re : 

1. Irr i tat ion o f sk in b y f iberglass ; 
2 . S u s p e n s i o n ; 
3. T h e cuffs w e r e unders ized and added 

to the i r r i ta t ion o f the sk in , s ince the 
athletes were in a l ean ing pos i t ion 
w h e n cas ted , a l lowing muscula ture to 
sag. 

Fo l lowing the evalua t ion of the ini t ia l 
p rogram, or thos i s a n d mater ia ls , changes 
were m a d e in r e sponse to p rob l ems . T h e s e 
c h a n g e s inc luded: 

1. D u r i n g cas t ing the athlete s tood up­
r ight w i th legs sl ightly flexed to get 
true musc le conformat ion o f the th igh 
and calf; 

2 . All cuffs were cut to a m i n i m u m s ize 
and the mater ia l w a s c h a n g e d from 
f iberglass wrap to copo lymer ; 

3. Med ica l adhes ive w a s ut i l ized on the 
unders ide of the cuff for a tacky effect; 

4 . A tape anchor ( tape rolled w i t h ad h e ­
s ive mass out) w a s appl ied direct ly to 
the leg; 

5. A c losed spiral wrap w a s appl ied di ­
rectly to the leg for suspens ion ; 

6. T h r e e or four inch elast ic tape w a s 
appl ied over the cuffs in a m a n n e r 
that wou ld over lap the cuff and the 
under ly ing w r a p to finally hold the 
or thos i s in p lace . 

RESULTS 
Thi r ty -one a thle tes , t aken from the first 

two t e a m s , wore 62 o r thoses . T h e 31 
players , d iv ided b y pos i t ion , inc luded two 
quar te rbacks , one l inebacker , 11 offensive 
l i n e m e n , seven defens ive l i n e m e n , two 
defens ive backs , and two t ight ends . T e n of 
3 1 , o r 33 percent , had h is tor ies o f previous 
knee in jur ies . D u r i n g the spr ing o f 1983, 
ou r records ind ica ted on ly one s ignif icant 
knee injury occur red dur ing 2 0 days of 
spr ing football . T h i s m a y b e c o m p a r e d to 
the n i n e in jur ies suffered the spr ing of the 
year before . 

W h e n cons ide r ing any knee o r thos i s for 
use dur ing g a m e cond i t ions , players and 
coaches ques t ion its effects o n s p e e d and 
agili ty. To he lp a n s w e r th is ques t ion , s o m e 
athle tes were tes ted in a t imed agil i ty test 
a round three cones w i t h and wi thou t the 
o r thos i s . T h e results are l i s ted in Tab le 2 . 
O f those athletes tes ted , t imes revealed no 
change to .2 second s lower wi th the o r tho­
ses on . T h e athletes w h o h a d prev ious ly 
in jured knees had faster t imes w i th the 
brace o n . T h i s f ind ing may indica te more 
conf idence w h e n cut t ing wi th the b race o n 
than wi thou t . N o data can b e ga thered 
from the fall 1982 trial, s ince the coaches 
were pes s imi s t i c toward the project , and 
less than six athletes f in i shed the season 
w e a r i n g the dev ices . O n l y o n e o f these six 
sus ta ined a ser ious in jury in the fall of 1982, 
dur ing g a m e cond i t ions w h e n h e chose not 
to w e a r h i s o r thos i s . 

DISCUSSION 
T h e current coach ing staff is very pos i ­

t ive c o n c e r n i n g protect ive dev ices for 
k n e e s . In spr ing prac t ice of 1983, on ly o n e 
major k n e e in jury occurred . Several ath­
letes w h o wore the brace h a d prev ious ly 
in jured the i r k n e e s . T h e i r a t t i tudes w e r e 
pos i t ive toward the o r thos i s , and there 
were n o n e w knee in jur ies in this g roup . 

T h e doub le upr ight , p las t ic , p rophylac­
tic knee or thos is appears to b e wel l toler­
a ted b y football p layers . W i t h educa t ion of 
the athlete b e i n g a major conce rn , a pos i ­
t ive a t t i tude on the part o f the c o a c h i n g 
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staff is very impor tant . The greates t deter­
rent to the success of this p rogram w a s the 
coaches ' at t i tudes towards the o r thos i s , 
and pee r pressure from the nonweare r s . 
T h e s e nega t ive c o m m e n t s d i rected toward 
o ther athletes wea r ing the pro to types in 
fall, 1982, resulted in a minimal n u m b e r of 
cons i s t en t weare r s . C o a c h e s ' a t t i tudes to­
ward the b race mus t b e pos i t ive if the pro­
gram is to b e successful . 

T h e lateral h inge appears to b e the mos t 
s t ressed dur ing useage . It migh t b e that the 
media l l igaments are spared i f the force 
c o m e s from an o b l i q u e angle to the knee . 
C lose r s tudy of the field pos i t ion of the 
a th le te m a y clear up th i s i n t e r e s t ing 
f ind ing . 

It is in te res t ing to no te that, as of this 
date , the players be l i eve that this dev ice is 
wor th us ing , and is not de t r imenta l to the i r 
ab i l i t i es . Also of in teres t is that they toler­
ate the small amoun t of mechan ica l b reak­
age and the occas iona l n e e d to change 
j o in t s and upr ights or to alter the l imi t s of 
the or thot ic h i n g e b y us ing s tops . 

W e i g h t and bu lk iness o f the device has 
no t b e e n a p rob lem. A pai r o f the ny lon 

jo in t s w i thou t the plast ic cuffs w e i g h s only 
seven ounces . T h e device w i th the copoly­
m e r cuffs and the nylon jo in t s we igh t s 13 
ounces . 

CONCLUSION 
Based on a re t rospect ive analys is o f 31 

football players at I owa State Un ive r s i ty 
wea r ing 62 plast ic , prophylac t ic knee or­
thoses , it appears that the wea r ing of such a 
device is tolerated b y bo th coaches , t ra in­
ers , and players . Addi t ional ly , the ev i ­
dence o f on ly o n e knee injury in this g roup 
dur ing 20 days of sp r ing pract ice d e m a n d s 
that more s tudy b e g iven to th is concep t in 
order to de te rmine stat ist ical ly h o w val id 
the re la t ionship is b e t w e e n injury and use 
of the o r thos i s . 
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