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INTRODUCTION 
A s is the case with all orthotic devices , a 

correct fitting is mandatory in order to 
achieve the m a x i m u m benefit and thera­
peut ic value . To provide a service to the 
patient , the orthotist mus t k n o w the bio­
mechan ics of the knee jo in t as well as the 
causes and effects of various impa i rments 
to that jo int . O n c e this is known , the cor­
rect or thos is may be se lec ted based o n its 
function. 

THE KNEE JOINT 
T h e k n e e jo in t is the largest , and in its 

const ruct ion, the mos t compl ica ted jo in t of 
the h u m a n body. T h e joint consis ts of the 
femur articulating with tibia and patella 
(Figure 1 ) . D u e to the extens ive flexion al­
lowed by these jo in ts , the articulating 
facets do not fit as well on each other as 
with other less complex joints . There­
fore, there exist two menisc i , medial and 
lateral, which act to al low the femur to 
track on the tibia more efficiently and , be ­
cause of their elasticity, also act as shock 
absorbers . T h e menisc i and o ther non-
b o n y jo in t s t ructures offer their mos t elas­
ticity dur ing flexion and extens ion in the 
ranges be tween 40° and 180° (Figure 2 ) . It 
is the purpose of the knee joint to support 
our m o v e m e n t s during walking, j umping , 
or sitting in a chair . In order for the jo int to 
remain s turdy and stable during these m o ­
tions, it relies heavily on the l igaments 
connec t ing the bony structures about the 
knee . T h e s e l igaments prevent the shifting 

of the tibia on the femur. However , they 
do allow mild internal and external rota­
tion of the jo in t during flexion (Figure 5 ) . 

KNEE ORTHOSES 
It is the responsibi l i ty of the physic ian 

to r e c o m m e n d the correct therapeut ic aid. 
T h e responsibi l ty of the orthotist is to 
apply the precribed knee or thosis such 

Figure 1. Cross section of knee joints showing femur, 
tibia, patella, and their articulating arrangement. 



Figure 2. Lateral view of knee joint showing articular 
cartilage, bursas, patello-femoral ligament and lat­
eral collateral ligament. 

Figure 3. Posterior view of knee joint showing ar­
ticular cartilage, posterior cruciate ligament, medial 
and lateral collateral ligaments. that function and wear ing comfort are m e t 

optimally. 
T h e purpose of the knee or thosis is not 

to rel ieve the musc les of their function, but 
ra ther to support t hem during their func­
tion. If the compress ion rating of the e las­
tic knee or thosis is too low; it is wor th less . 
If the compress ion rating is too high, y o u 
may inadver tent ly cause thrombophlebi t i s 
or musc le atrophy. 

T w o way stretch knee or thoses , those 
w h o s e e las t ic is b id i rec t ional in bo th 
length and c i rcumference , offer optimal 
support to the patient's impaired knee. Ideal­
ly, you would expect less stretch to occur 
circumferent ial ly than in length for an op­
timal fit and smoo th function. This is e spe -

cially true for the two-way-s t re tch k n e e or­
t h o s e s e q u i p p e d wi th addi t iona l lon­
gitudinal elastic a round the knee joint . 
Improper fit will cause the or thosis to be 
displaced dur ing flexion of the jo in t (Fig­
ure 4 ) . T h e s e reinforced knee or thoses are 
indicated for strains and sprains at the 
joint , fol lowing minor surgery, and as 
p rophylac t i c t r ea tmen t for w e a k l iga­
men t s . 

T h e "Gre i f swa ld K n e e B r a c e " was de­
s i g n e d by the o r t h o p a e d i c c l in ics o f 
Grei fswald and consis t of two-way stretch 



Figure 4. Elastic knee orthoses with reinforced elastic 
at the knee joint. Figure 5. The Greifswald knee brace. 

material wi th coil spr ings s ewn into elastic 
kni t ted pocke ts (Figure 5 ) . This or thosis is 
indicated in cases where there is damage 
to the meniscus or lateral collateral liga­
m e n t injury. The coils m a y be varied in 
width and/or length in order to affect the 
mobil i ty of the k n e e jo in t (Figure 6 ) . 

T h e P a t e l l a l i g n e r k n e e o r t h o s i s is 
equ ipped with two pads and an elastic 
strap. It is r e c o m m e n d e d in cases o f 
chronic subluxat ion of the patella, infra 
and suprapatel lar tendoni t is , as well as 
chondromalac ia caused by chronic sub­
luxat ion of the patella. 

T h e L-shaped lateral pad locks the pa­
tella during its ent i re range . T h e elastic 
strap sets the lateral pad tightly against the 
patella. The medial epicondylar pad main­
tains the or thosis on the leg (Figure 7 ) . 

T h e Marshal l PAC or thosis was devel­
oped in N e w York. It features a horse-
shoe - shaped pad a round the patella, and 
is indicated for dysplasia, subluxation, and 

dislocat ion of the patella as a prophylaxis 
for high per formance sports or after trau­
mat ic injury to the knee . 

T h e ho r se shoe pad prevents a shift of 
the patella off of its correct path, whi le the 
strap about the thigh decreases the tension 
from the quadr iceps musc le onto the pa­
tella (Figure 8 ) . 

T h e Hamburg Patella Brace , wi th lateral 
coils and infrapatellar strap, is indicated in 
cases of non-surgica l t rea tment o f chon­
dromalacia and patel lofemoral osteoarthr i ­
tis. Along with the a forement ioned or tho­
ses , it is available with an open patella to 
reduce discomfort caused by pressure on 
the patella. T h e strap alters the mechan ica l 
act ion of the patel lofemoral knee articula­
t ion dur ing walking. T h e patella is slightly 
lifted by the pressure to the patellar ten­
don. Th i s re l ieves stress to the patella by 
caus ing a c h a n g e in the tens ion of the ex­
tensor musc les of the knee jo in t (Figure 9 ) . 

T h e Articula or thosis is equipped with 



Figure 6. The coils may be varied in length and width 
to affect mobility of the knee joint. 

Figure 7. The Patellalinger orthosis with (a) lateral 
patella pad, (b) suprapatellar strap, and (c) epicon-
dylar pad. 

Figure 8. The Marschall Pac orthosis. 



Figure 9. The Hamburg Patella Brace. 

Figure 10. The Articula Orthosis. 

Figure 11. The Lastic Steel Hinged Brace. 

malleable side bars and centered jo in ts , 
and provides support to the knee joint 
wi thout restricting mot ion (Figure 10) . 

T h e L a s t i c S t e e l H i n g e d B r a c e is 
suppl ied with steel h inges . T h e s e m a y 
c o m e with or wi thout flexion s tops, and 
provide for control led mot ion of the knee 
joint , especial ly with damaged lateral col­
lateral l igaments . T h e steel h inges are in­
side kni t ted elastic pocke ts while main­
taining the two-way stretch proper t ies of 
the over-all or thosis (Figure 11). Bo th of 
the above articulating or thoses are indi­
ca ted for arthritis of the knee , damaged 
cruciate or collateral l igaments , as well as 
for pos topera t ive m a n a g e m e n t of the 
knee . 

A wide variety of adaptat ions are avail­
able to alter these or thoses to the cus ­
tomized needs of the patient . Various clo­
sure sys tems , i .e. Velcro® or laces , are 
available, as are assor ted sizes, d imen-



Figure 12. Knee instability in the presence of varicose 
veins should not be treated by knee orthoses alone. 

Figure 13. A knee orthosis may be integrated into a 
compression stocking. 

s ions , and durometers of correct ive pad­
ding. 

In cases w h e r e to treat the knee a lone 
wou ld cause damage e l sewhere , as with 
varicosi t ies of the calf and ankle with con­
comit tan t risk of phlebi t is , elast ic knee or­
thoses can be incorpora ted into a compres ­
s ion s tocking (Figures 12 and 13 ) . 

CONCLUSION 
To properly treat the pat ient with k n e e 

instabili ty or insecurity, it is impor tant to 
k n o w the function of the various supports 
that are available to treat the associa ted 
disorders . 

Th is article has descr ibed several elastic 
knee or thoses which may be used to treat 
mild to modera te disorders at or about the 
knee jo int , and w a s deve loped to serve as 
a reference source for or thot ic practi t ioners 
w h o mus t fit these o r thoses . 
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