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INTRODUCTION 
W h e n an or thosis is appl ied to the 

k ne e , it should , hypothet ical ly, al low a 
full, unres t r ic ted range of mot ion, except 
at l imits w h e r e orthot ic const ra in ts are in­
tent ional ly in t roduced. This ideal si tuation 
is l imited by the type of orthotic jo in t s in­
co rpora ted in to k n e e o r thoses . W h e n 
using orthot ic knee jo in t s wh ich are unable 
to follow the mot ion pa thways of the 
natural jo int , a tighter fitting interface will 
magnify the pis toning constraint . This is 
due to the mot ion misma tch b e t w e e n the 
orthotic and natural jo in t and will cause 
pat ient discomfort , mot ion restriction, and 
misa l ignment of the o r thos i s . 2 

A n e w orthot ic k n e e jo in t sys tem was 
descr ibed (as Part I of this report) , wh ich 
decreased the p is toning effect by al lowing 
the orthot ic jo in ts to more closely imitate 
the natural knee k i n e m a t i c s . 2 T h e s e semi­
cons t ra ined , ana tomica l ly - shaped jo in t s 
al low i m p r o v e m e n t s in orthotic suspen­
sion, s ince a tighter fitting or thosis with 
these jo in t s will no t increase the pis toning 
constraint . 

A second requ i rement for a knee or tho­
sis is that the orthot ic interface should be 

des igned to c o m p l e m e n t the function o f 
the orthot ic jo in ts . This interface should be 
capable of be ing modif ied to handle par­
ticular k n e e instability p rob lems . 

Th is report conta ins a descript ion of a 
knee or thosis incorporat ing an improved 
orthotic joint design, its biomechanical ra­
t ionale, significant features of the fabrica­
tion and fitting process , and a descript ion 
of several case s tudies . 

BIOMECHANICS OF KNEE 
ORTHOSIS SUSPENSION 

A basic feature of the p roposed or thosis 
is the use of a " four -po in t " suspens ion 
principle rather than " th ree -po in t " fixa­
tion, as is c o m m o n l y pract iced in or thot ics . 
T h r e e - p o i n t s u p p o r t is s u i t a b l e for 
stabilizing a jo in t w h e n l igamentous integ­
rity exists as a const ra in t across the joint . 
Three-po in t suspens ion is inadequate with 
a l igamentous deficit, wh ich is frequently 
the indicat ion requiring the application of 
a knee or thosis . 

T h e l imitat ion of the three-point fixation 
sys tem in the unstable knee is d e m o n ­
strated in Figures 1-A through 1-D. W h e n 



Figures 1 - A - l - E . Sketches representing the knee joint and lower limb segments: (A) with a deformity; (B) 
showing the effect of a "three-point"; (C, D) a "four-point"; (E) orthotic suspension. 

suspens ion forces are applied to a jo in t 
(Figure 1-A) wi th a deformity (Figure 1-B), 
the functional forces, and the m o m e n t s 
they create , will t end to b e n d and shear 
the jo in t . Wi th three-point support (Fig­
ures 1-C and 1-D), one segment of the l imb 
can be held in place at any one instant; 
howeve r , only o n e force remains to sup­
port the second b o n y segment . E v e n 
though the point of application of this 

force m a y remain fixed, the l imb segmen t 
can rotate about the single suppor t point , 
caus ing a shear ing or d i sp lacement mot ion 
at the joint , which is the very mot ion that 
is to be prevented . B y contrast , as s h o w n 
in Figure 1-E, a four-point fixation sys tem 
will a l low two suspens ion points on each 
l imb segmen t , thus control l ing and pre­
vent ing mot ion of bo th segmen t s . 

T h e orthotic interface c o m p o n e n t s and 



Figure 2-A. Anterior view of a rep­
resentative NuKO derotational knee 
orthosis. 

Figure 2 -B. Lateral view. Figure 2-C. Posterior view. 

Figure 2-D. Medial view. 

strapping a r r angemen t should be such 
that, g iven an instabili ty direction (such as 
v a r u s , v a l g u s , a n t e r i o r o r p o s t e r i o r 
drawer , or rotat ion) , they are capable of 
be ing al tered to apply the four forces and 
result ing m o m e n t s necessary to provide 
stability or correct a deformity, whi le still 
control l ing mot ion at the jo in t . 

SIGNIFICANT 
FABRICATION FEATURES 

If a s tandard plaster negat ive impress ion 
is taken on the pa t ient ' s lower l imb, then 
as the plaster sets , apply cons tan t pressure 
to the medial femoral supracondylar re­
gion. Th is is done so that the impress ion 
retains an accurate descript ion of the indi­
vidual 's ana tomy in this area. An accurate 
impress ion of the media l tibial flair region 
should also be obta ined. A posit ive plaster 
impress ion is then m a d e and modif ied. 
Emphas i s is given to the parallel bui ldups 
o n both sides of the knee , to ensure that 



orthot ic jo in t s are parallel to each o ther 
and perpendicular to the jo in t space . S i d e ­
bars conta in ing the orthotic jo int des igns 
are con toured to the posit ive plaster im­
press ion , so that the jo in t space of each 
or thot ic jo in t is located at the level of the 
natural jo in t space , midway in the anteri­
or-poster ior plane of the knee . In the com­
ple ted or thos is , the orthotic jo in ts are posi­
t ioned as closely as possible to the natural 
knee jo in t . Proximal and distal interface 
c o m p o n e n t s are fabricated b y vacuum-
forming a thermoplas t ic material over the 
posi t ive plaster impress ion . In this pro­
c e s s , t he o r t h o t i c j o i n t s i d e b a r s a re 
mechanica l ly t h e r m o b o n d e d to the inter­
face, wh ich is i tself c o m p o s e d of two layers 
of thermoplas t ic t he rmobond . Using the 
media l femoral supracondylar depress ion 
on the posi t ive plaster impress ion , an ad­
jus table swivel medial femoral suspens ion 
pad is fashioned and is securely a t tached 
to the proximal medial jo in t s idebar. 

F igures 2-A through 2 -D presen t the 
four v iews of a comple ted derotat ional or­
thosis with an N U orthotic jo int . The jo in t 
s idebars are a t tached to the proximal and 
distal interface c o m p o n e n t s , wh ich are in 
turn circumferential ly su spended in the 
thigh and calf regions by broad straps. To 
insure adequate fixation of the or thosis , 
the interface c o m p o n e n t s are accompan ied 
by a swivel medial femoral suspens ion pad 
and a proximal tibial suspens ion pad, each 
wi th its o w n associa ted strapping ar­
r a ngemen t . 

COMMON FITTING 
MODIFICATIONS 

Severa l modif icat ions of the previously 
descr ibed interface c o m p o n e n t s can be 
easily m a d e at the t ime of fitting. The pres­
sure from the medial femoral suspens ion 
pad can be increased or decreased de­
pend ing upon the individual 's muscula­
ture in this region. T h e copo lymer ther­
moplas t ic of the proximal and distal inter­
face c o m p o n e n t s can be easily hea ted and 
flaired away from problem pressure areas . 
T h e p las t ic c a n a lso b e c o n v e n i e n t l y 
g round away for comfort cons idera t ions . 

Howeve r , the fit of the knee orthosis 
should remain ex t remely int imate , as the 
sys tem w a s des igned to be worn directly 
agains t the skin. G i v e n the fact that the 
improved orthotic jo in ts min imize the p is ­
toning constraint , t ightly fitting interface 
c o m p o n e n t s insure a functionally efficient 
and reliable knee or thosis sys tem. At the 
same t ime, they provide for pat ient com­
fort a n d a cosmet ica l ly acceptable device . 

T h e N u K O rehabil i tat ive k n e e or thosis is 
i n t ended to provide stability during the 
per iod b e t w e e n the plaster fracture or tho­
sis and a definitive knee or thosis . A s 
s h o w n in Figure 1 0 , the N u K O rehabil i ta­
tive k n e e or thosis is fabricated with flexible 
l inear low densi ty po lye thylene , in a num­
ber of s izes, and is more flexible than the 
N u K O derotat ional or thosis . Th i s type of 
or thos is is u sed in si tuations (post-surgical 
or post - in jury) in wh ich the lower l imb 
muscula ture has a t rophied, and w h e n the 
pat ient will subsequen t ly unde rgo physi ­
cal therapy. Dur ing this time, the lower 
l imb muscula ture will increase in vo lume 
wi th therapy, thus making it impractical to 
fabricate several different "def in i t ive" or­
thoses during this relatively brief period. 
Ins tead , the N u K O rehabil i tat ive or thosis 
is eas i ly , i n e x p e n s i v e l y , a n d re l iab ly 
appl ied th roughout the per iod of musc le 
vo lume changes . T h e pat ient is finally fit 
wi th the definitive or thosis only w h e n the 
lower l imb has stabilized in vo lume and 
shape . 

INTERFACE SUSPENSION 
IMPROVEMENTS IN THE 
NU ORTHOTIC SYSTEM 

A c o m m o n prob lem which occurs with 
k n e e or thoses , is distal s l ippage during 
function. To provide addit ional res is tance 
against sl ipping, the adjustable suspen­
sion pad in the media l femoral supracon­
dylar region is incorpora ted (Figure 3 -A) . 
This particular pad is m a d e from a co­
po lymer plast ic, an adjustable screw, and 
foam. T h e a m o u n t of pressure from the 
media l femoral pad can be varied by turn­
ing the ad jus tment screw c lockwise for 
more pressure or counterc lockwise for less 



Figure 3-A. Inside view of the medial 
femoral suspension pad. Note the thin 
layer of padding covering the floating 
pad. 

Figure 3-B. Outside view of the 
medial femoral suspension pad 
and associated straps. Note the 
floating pad attaches to the me­
dial sidebar and the straps to 
the lateral thigh interface. 

Figure 3-C. Medial femoral pad en­
gages the medial femoral supracon­
dylar region. 

pressure depend ing upon the clinical situ­
at ion. Fo r example , given a pat ient wi th 
associa ted musc le atrophy, we igh t or vol­
u m e loss , or musc le hyper t rophy, the 
depth of the pad can be adjusted accord­
ingly. 

F igures 3-B and 3-C s h o w the medial 
femoral suspens ion pad securely a t tached 
to the inner surface of the medial orthotic 
jo in t sidebar. To insure that the medial 
femoral pad is securely placed against the 
femur, two straps, of wh ich the origin is 
on the outer surface of the medial femoral 
pad, encircle the thigh anteriorly and post­
eriorly reat tach laterally over the b road 
plastic of the proximal interface (Figures 
3 -D and 3 - E ) . T ighten ing this strap pulls 
the thigh (medial femoral supracondylar 
region) against the medial femoral suspen­
sion pad (Figure 3 - E ) . T h e forces genera ted 

by this pad and strap assure fixation of the 
or thosis to the pat ient leg. 

Proximal and Distal Interface 
Components 

Proximal and distal interface c o m p o ­
nen t s have b e e n des igned based on the 
following criteria. T h e y are: 

• rigid and s t rong e n o u g h to wi ths tand 
repea ted functional loads, or correct 
and hold a deformity; 

• l ightweight; 
• unobtrus ive and cosmetical ly accept­

able; 
• comfortable; and 
• can be modif ied to genera te different 

combina t ions of four-point suspen­
sion forces. 



Figure 3-D. Strapping for the medial femoral pad 
begins with the posterior gray strap attaching to the 
lateral thigh band, pulling the pad against the medial 
femoral condyle. 

Figure 3-E. Completed strapping arrangement for the 
medial femoral suspension pad. 

T h e proximal and distal interface com­
p o n e n t s of the N u K O derotat ional knee or­
thosis are manufac tured from a copoly­
mer , wi th a compos i t ion o f 1 0 % polyethyl­
ene and 9 0 % polypropylene . This material 
is a lso used in the au tomot ive industry for 
such appl icat ions as fenders and rocker 
pane ls . For the or thosis , this material is 
l ightweight a n d has high impact resis­
tance . A comple ted or thosis using this co­
p o l y m e r w e i g h s a p p r o x i m a t e l y o n e 
pound . 

T h e N u K O derotat ional knee or thosis is 
a poster ior open ing design (Figures 2-A 
th rough 2 - D ) . T h e proximal a n d distal 
interface c o m p o n e n t s are cons t ruc ted by 
vacuum-forming two layers of thermoplas­
tic over the posi t ive plaster impress ion , 
providing a rigid interface along with a 
m e t h o d of mechanica l ly at taching the or­
thot ic s idebars (Figure 2 -D) . T h e interface 
c o m p o n e n t s are suspended circumferen-

tially in the thigh and calf regions by broad 
straps c o m p o s e d of Micro-sp l in t®. Mi ­
c ro -sp l in t® is a semi-elast ic brea theable 
material that offers maximal fixation of the 
or thosis to the pat ient ' s leg. T h e straps 
originate jus t poster ior to the thermobonded sidebars , encircle the l imb, and at­
tach again via Velcro® strips o n the ante­
rior surfaces of the proximal and distal 
c o m p o n e n t s . T h e plastic and strapping ar­
r angemen t provides a secure rigid inter­
face. Yet, because of the strapping, the 
c o m p o n e n t s can accommoda te the vo lume 
changes of the lower l imb muscula ture 
dur ing activit ies. 

Anterior Tibial Suspension Pad 
T h e anterior tibial suspens ion pad is fab­

ricated from a l inear low densi ty poly­
e thy lene to obtain rigid fixation over the 
crest of the tibia. Th i s feature provides the 



Figure 4-A. The anterior tibial plate is 
centered and wrapped around the me­
dial sidebar and back onto its contact 
closure. 

Figure 4-B. The tibial strap passes laterally 
around the lateral sidebar and continues 
posteriorly around the calf. 

Figure 4-wc. The tibial strap 
continues anteriorly under 
the medial sidebar and onto 
the tibial plate's contact 
closure. 

derotat ional c o m p o n e n t of the N u K O knee 
orthosis . Wi th this anter ior tibial suspen­
sion pad, s t rapping a r rangements for an te­
rior-lateral, anter ior-medial , and poster ior 
rotary instabili t ies can be protected. 

S t rapping sequence for anterior-lateral 
rotary instabili ty is as follows: 

1. W r a p the tibial plate strap a round the 
medial s idebar with the tibial plate 
cen te red on the tibia ( the tibial plate 
m a y be cold formed by h a n d to fit the 
tibia) (Figure 4 - A ) . 

2. Bring the strap across the top of the 
tibial plate secur ing its posi t ion on 
the Velcro® contac t area (Figure 4 - A ) . 

3. W r a p the strap around the lateral 
s idebar (coming off distally) away 
from the popitial area and cont inue 
poster ior a round the calf (Figure 4 - B ) . 

4 . Pass the strap under the medial side­
bar and cont inue anteriorly across the 
lower port ion of the tibial plate Vel-

cro® contact area. T ightness is crucial 
here for derotat ional control . Th i s 
s t rapping m e c h a n i s m should be as 
tight as possible based on pat ient 
comfort and pressure tolerance (Fig­
ure 4 - C ) . 

T h e p roposed force sys tem genera ted by 
the proximal tibial pad and strap ar range­
men t is s h o w n on the cross sect ional 
ske tches in 5-A and 5 - B . 

In the s trapping a r rangement jus t de­
scribed, t ightening the strap would force 
the tibia posteriorly and promote external 
rotation (Figure 5 -A) . Th is a r rangement 
would be used to restrain a knee with an 
antero-lateral rotary instability (anterior 
cruciate plus lateral collateral and/or lateral 
capsular insufficiency). Note that in the 
case of antero-media l rotary instabili t ies, 
the anterior tibial pad strap is applied in 
the same way as descr ibed above , the only 
difference being the pad is initially secured 



Figure 5-A. If the proximal tibial pad is attached to the medial orthotic joint sidebar, tightening the upper strap 
displaces the tibia posteriorly and rotates it externally. 

Figure 5-B. If the proximal tibial pad is attached to the lateral joint sidebar, tightening the upper strap which encircles 
the calf itself displaces the tibia posteriorly and rotates it internally. 



to the lateral rather than the medial jo int 
s idebar (Figure 5 - B ) . 

T h e proximal tibial pad also interacts 
with the o ther suspens ion c o m p o n e n t s to 
provide k n e e stability. W h e n an or thosis is 
p laced on a knee with the object ive of re­
ducing anter ior d i sp lacement of the tibia, 
the proximal tibia pad is placed anteriorly 
(Figures 4 -A through 4 - E ) . T h e four-point 
suspens ion forces genera ted by the or tho­
sis are s h o w n by the sketch in Figure 6-A. 
W h e n combined with the anteriorly-di­
rected force of the distal interface c o m p o ­
nent , the poster ior ly-directed force of the 
proximal tibial pad creates a m o m e n t 
which forces the tibia posteriorly, as well 
as s t ra ightens the tibia. This prevents it 
from pivot ing about the distal interface 
c o m p o n e n t . A n anter iorly-directed force 
o f the proximal interface c o m p o n e n t s 
c o m b i n e s wi th the poster ior ly-directed 
force of the medial femoral suspens ion pad 
(with its s trap encircl ing the thigh ante­
riorly, the reby forcing the thigh pos te ­
riorly) to create a m o m e n t controll ing m o ­
tion proximal to the joint . Thus , the above 
four forces limit the anter ior d isp lacement 
of the tibia and help control the mot ion at 
the joint . 

If the orthot ic object ive was to control 
poster ior subluxat ion at the knee , the 
proximal tibial pad can be placed pos te­
riorly as demons t ra ted in Figure 6 -B . The 
sketch s h o w s that the anteriorly-directed 
force of the proximal tibial pad combines 
with the poster ior ly-directed force of the 
distal interface c o m p o n e n t to create a m o ­
men t which s t ra ightens the tibia and forces 
it anteriorly. T h e poster ior ly-directed force 
of the proximal interface c o m p o n e n t com­
b ines with the medial femoral pad ' s ante­
r iorly-directed force (obtained by this strap 
encircl ing the thigh poster ior ly) , control­
ling the mot ion proximal to the joint . 
Thus , the above four forces limit the pos te­
rior d i sp lacement of the tibia and help con­
trol the mot ion at the joint . 

CASE STUDIES 
Case #1 

A 22 year old female collegiate basketball 
player sustained an acute injury to the ante­

rior cruciate and medial collateral l igaments 
of her left knee (Figure 7) . S h e underwent 
ar throtomy which included a medial collat­
eral l igament repair, a pes anserinus trans­
fer, and a medial menisectomy. S h e was 
evaluated 9 months post-surgery for knee 
instability symptoms . Her affected knee ex­
hibited anterior laxity, an antero-medial 
rotatory instability, and a valgus deformity, 
but had a negative pivot shift test. The or­
thotic goal in this case was to stabilize the 
chronically unstable knee resulting from 
her injury. 

T h e patient was fit with an N u K O derota­
tional orthosis. In the sagittal plane, the 
interface componen t s and strapping re­
sisted the anterior displacement of the tibia 
by generat ing the four-point suspension 
forces (Figure 6-A) . S ince an antero-medial 
rotatory instability was present , the anterior 
tibial suspension pad was at tached to the 
lateral orthotic sidebar, similar to that 
shown in Figure 5-A. Tightening the ante­
rior tibial pad strap pre-posi t ioned the tibia 
in internal rotation, whi le limiting the ante­
ro-medial instability. After being fit with 
the orthosis, the patient was able to resume 
vigorous athletic activity, including basket­
ball while wearing the orthosis. 

Case #2 
A 20 year old male, w h o played basket­

ball for a local university, injured his right 
knee w h e n he wen t up for a rebound, and 
came down off-balance while s imultane­
ously being hit by another player. Examina­
tion revealed an antero-lateral rotatory in­
stability, wi th a possible anterior cruciate 
injury. T h e patient was initially treated with 
two w e e k s in a knee immobi l izer and then 
sent back to full pre- injury activity. 

Subsequen t l y the pat ient reinjured the 
same knee , this time sustaining a partial 
tear of the medial collateral and anterior 
cruciate l igaments . H e was put in a long 
leg cast for two weeks , then was fit wi th a 
N u K O rehabil i tat ive k n e e orthosis (Figure 
10) . Fol lowing rehabil i tat ion, the pat ient 
w a s fit wi th the N u K O derotat ional knee 
or thosis s h o w n in the sequence of pictures 
in Figures 8 - A - C . T h e const ruct ion of this 
or thosis is identical to the first case , except 
for anterior-lateral instabili ty s trapping. 



Figure 6-A. Four-point suspension forces generated by the orthosis to control anterior subluxation of the 
tibia. Note the anterior position and subsequent posteriorly-directed force of the proximal tibial pad. 

Figure 6-B. Four-point suspension forces generated by the orthosis to control posterior subluxation of the 
tibia. Note the posterior position and anteriorly-directed force of the proximal tibial pad. 



Case #3 
A 15 year old female sustained a torn left 

posterior cruciate l igament from a "dash­
board in jury" during an automobile acci­
dent. The torn posterior cruciate was surgi­
cally repaired by a modified Jones proce­
dure. 

The patient also developed a large pres­
sure sore on her mid-posterior calf from a 
postoperat ive cast. The orthotic objective in 
this case w a s to prevent knee motions and 
loads which would disrupt the posterior 
cruciate repair, while still allowing the pa­
tient to undergo a physical therapy pro­
gram. 

T h e patient was initially placed in an 
N u K O rehabilitative knee orthosis with the 
posterior cruciate instability strapping set 
up (Figure 9 ) . The N u K O rehabilitative 
knee orthosis al lowed the patient to com­
plete a physical therapy program, rebuild­
ing her lower limb musculature, and pro­
vided stability during normal walking. The 
orthosis was initially fit so as not to impinge 
upon the pressure sore region, allowing it 
to heal rapidly. 

Figure 7. An orthosis for the patient in Case Study #1 , 
providing correction for her antero-medial rotatory 
instability. 

Figure 8-A. Anterior view for anterior and medial instability. Figure 8-B. Lateral view. Figure 8-C. Posterior view, 



Figure 9. Posterior cruciate design for the 
patient i n Case Study #3 . Note the poste­
r ior posi t ion of the proximal t ib ia l suspen­
sion pad. The four -po in t suspension i n this 
case is the same as in the sketch of Figure 
6 -B. 

Figure 10. A typical rehabi l i tat ion orthosis design 
using linear l o w density polyethylene incorporat ing 
N u K O knee joints and an anteriorly placed t ib ia l pad. 

Four mon ths postoperatively, as the pa­
t ient ' s musc le vo lume increased to near 
normal , she was fit with an N u K O derota-
tional posterior cruciate control knee ortho­
sis. T h e N u K O derotational knee orthosis 
was used in conjunct ion with posterior 
p lacement of the proximal tibial pad and 
normal poster ior-opening of the proximal 
and distal interface componen ts . The pa­
tient w a s soon able to resume daily ac­
tivities while the l igament repair cont inued 
to heal . 

Case #4 

A 21 year old male sustained a hyperextension injury to both knees . Examinat ion 
of his left knee revealed a fracture of the 
medial tibial plateau, and an antero-lateral 
rotatory instability. His right knee exhibited 
b o t h antero- la tera l and pos tero- la tera l 
rotatory instabilities. S ince the patient also 
presented a marked posterior instability, a 
special posterior tibial pad was used in 
conjunction with an anteriorly placed ante­
rior tibial pad (Figures 11-A and 11-B) . 

The patient underwent surgery, having a 
partial medial menisec tomy of his right 
knee , as well as a repair to the anterior cru-



Figure 11-A. Anterior view NuKO derota­
tional. 

Figure 11-B. Medial view of NuKO derota­
tional showing construction for both anterior 
and posterior instability. 

da te l igament and pos te ro la te ra l capsule of 
the same knee . T h e orthotic objective for his 
right knee was to prevent the repaired 
s t ruc tures f rom b e c o m i n g over loaded . 
The anterior and posterior tibial pads kept 
the knee in its neutral anterior-posterior 
posit ion during flexion/extension and al­
lowed the repaired tissue to remain un­
loaded. The anterior tibial pad was at tached 
to the medial orthotic sidebar, restraining 
the anterior lateral instability as shown in 
Figure 5-A. The patient also eventually re­
ceived an N u K O derotational knee orthosis 
to provide restraint for chronic antero-lat­
eral rotatory instability in his left knee . 

DISCUSSION 
We have appl ied the N u K O orthotic 

knee sys tem to a wide range of pat ient 

p rob lems , including those with chronic 
l igamentous laxity, post - t raumat ic insta­
bility, and postoperat ive l igamentous re­
cons t ruc t ions , and pat ients with total knee 
rep lacements , post -pol io applicat ions, and 
o thers . T h e s e appl icat ions probably repre­
sent the spec t rum of potent ial users of 
k n e e or thoses . T h e results to date have 
been excel lent . The re have b e e n com­
plaints c o m m o n to all k n e e or thoses , such 
as cosmes i s and inconven ience , but gener­
ally, the clinical results have fulfilled our 
design expecta t ions of a tighter fitting, 
more functional or thos is with minimal 
p is toning by virtue of the improved ana­
tomically shaped orthot ic jo in ts . Early 
clinical fol low-up has demons t ra ted im­
proved results compared to our previous 
exper ience with o ther commerc ia l ly avail­
able or thoses . 



Figure 11-C. Lateral view of NuKO derota­
tional. 

Figure 11-D. Posterior view of NuKO dero-
tational. 
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