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(37) Abstract

A dynamic patella brace (10) useful for
both diagnosis and treatment of patella subluxa- 10 Ty I
tion, wherein the position of a patella bracing pad 20
(15) is allowed to float to be automatically dynam-
ically repositionable depending upon the amount of
flexion and movement of the knee and the amount
of tension and pressure applied is provided. The
brace (10) includes an elastic sieeve (20) having
an aperture (21) for registration and alignment of
the knee therein. Additionally, the brace (10) in-
cludes a strap assembly (30) to which a plurality
of elastic arm members (17, 18, 19) and a patella
bracing pad (15) are attached. The strap also in-
cludes an anchor which serves to isolate the patella
bracing pad from a counterarrn member (19) to al-
low the dynamic repositioning of the pad (15) when
the knee is flexed. The patella brace (10) may be
used to facilitate positive diagnosis of patella sub-
luxation whose symptoms may mimic other patho-
logical problems of the knee and, therefore, lead to
an erroneous diagnosis. The brace (10) may also
be used for treatment and/or to delay or avoid the
need for corrective surgery.
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DYNAMIC PATELLA BRACE WITH FLOATING PATELLA PAD

Field of the Invention

The present invention relates to knee support
devices, and more particularly to a dynamic patella
brace for stabilizing the patella to prevent patella
subluxation, chondromalacia and other symptomatic
conditions of the extensor mechanism during all normal
degrees of knee flexion and extension, utilizing a
patella pad retainer which allows the pad to float and
be dynamically repositioned with the knee movement.

BACKGROUND OF THE INVENTION

It 1s well known that loosely ligamented
individuals, as well as individuals with certain
peculiar anatomic features of certain components of
the knee, frequently develop various pathological

problems with their knees, particularly when these
lndividuals are active in physically strenuous
activities, such as, for example, athletics. The most
commonly occurring problems relate to stretching or
tearing of various knee ligaments, injury to the
cartilage (meniscal) and articular surfaces of the

knee joint, and fractures. Patella subluxation, or

abnormal and undesirable movement of the patella,
laterally, relative to its normal up-and-down movement
in the vertical track defined by the trochlea, can
precipitate the onset of chondromalacia or aggravate
exlsting chondromalacia of the patella, as well as

cause diagnostic problems and other painful clinical

conditions with respect to the knee.
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Subluxation of the patella can be caused by

certain developmental abnormalities of the skeletal
components of the knee and/or the presence of
musculoligamentous laxity, or dysplasia. The patella
may leave 1ts normal vertical tracking groove as a
result of abnormal vector forces and/or by passive
lateral or rotary forces. The abrupt abnormal lateral
displacement of the patella from its groove during any
welght-bearing activity, such as, for example,
running, stair climbing, etc., frequently results in
an immediate, temporary disability, such as, for
example, buckling of the knee, thereby causing a
subjective sensation in the knee similar to that

caused by other unrelated pathological conditions

within the knee.

The sensation of paln and/or imminent buckling of

the knee results 1n apprehension and restriction of
certain weight-bearing activities, such as, for
example, athletic endeavors. The resultant increased

abnormal traction forces on the peripatellar soft
tissues frequently lead to inflammatory changes and
stretching of the retinaculae, patella ligament and/or

tendon (tendinitis).

Furthermore, the repetitive, abnormal lateral
excursions, which cause abnormal shearing forces,
frequently lead to early, accelerated and progressive
degenerative changes (chondromalacila) of the patella

and femoral condyles.
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As noted above, problems peculiar to the patella
comprise only a portion of all common physiological

problems of the knee, and several, unrelated or

partially related problems may occur simultaneously,

5 particularly in individuals having loose ligaments, or
when engaged in relatively strenuous activities
involving the knee.

Young children still in the active bone-growth
phase of life frequently are relatively loosely
10 ligamented and suffer from various degrees of patella

subluxation. It is well recognized that it is

preferable to avoid or delay corrective surgery for
such individuals, if at all possible, until such
individuals reach a more physiologically opportune
15 age, 1l.e., when their growth plates have closed.
Others have devoted attention and proposed
various knee braces and supports directed to general
problems of the knee. Examples of such patents are
U.S. Patent 3,473,527 to Spiro; U.S. Patent 3,804,084
20 to Lehman; U.S. Patent 3,853,123 to Moore; and U.S.
Patent 4,532,921 to von Torklus et al., which have
proposed various knee-support, brace and knee-
splinting devices intended to restrain the knee to
prevent normal Knee flexion or movement. These are

25 but a few of the patents directed to knee supports.

U.S5. Patent 3,926,186 to Nirschl and U.S. Patent
3,945,046 to Stromgern propose other muscular and

flexible knee supports. Nirschl’s apparatus, however,
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is not designed to provide medial-lateral
stabilization of the patella, and 1s inherently
incapable of performing a dynamic bracing function for
the patella. Stromgern’s apparatus, on the other
hand, i1is not concerned with patella stabilization,
but, instead, is directed to the general problem of
providing stability to the medial knee ligament
complex.

U.S. Patent 4,084,585 to Detty discloses a simple
knee sleeve device which includes a pad but which is
capable of providing limited, static patella bracing
when the knee is passive, 1.e., not in motion or when
in a single position or a narrow range of positions.

Perhaps the seminal patent for providing dynamic
patella bracing 1s U.S. Patent 4,296,744 to Palumbo,

the inventor of the present invention, which discloses

a dynamic patella brace that applies medial pressure
to the patella throughout substantially the complete
physiologic range of flexion and movement of the knee
when the brace is 1n use. Even this patent, whose
principles have been widely accepted over the years,
suffers from the disadvantage that when the brace 1is
in use, the patella bracing pad tends to be malntained
in a relatively rigidly fixed position during flexion
of the knee, and thus fails to effectively maintain
pressure on the patella during flexion. This rigidity
in the positioning of the pad results 1n lowered

efficacy of the brace, because the pad is not
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permitted to dynamically reposition itself with respect to the sleeve or to float with .
respect to the patella during flexion of the knee, and thus the pad does not remain .

as effectively positioned as when the brace was initially engaged.

s SUMMARY OF THE INVENTION
 The present ipvention provides an improved dynamic patélla brace that
overcomes deficiencies of known patella bracing systems and is an improvement
over my prior invention described in U.S. Patent 4,296,744. In particular, the
present invention provides a dynamic patellé. brace wherein the patellzi braéil_lg pad

10 1s allowed to float so as to maintain its most effective operative position with

- respect to the patella when the knee is flexed.

According to another aspect of the invention there is provided a

| method of dynamically stabilizing the patella of a human knee.dtiring flexion

movement including enveloping the human knee with a compressive elastomeric

15 sleeve having an aperture adapted to minimize compressive pressure on the patella,
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and mounting a patella bracing pad on the sleeve so that the bracing pad freely
floats relative to the compressive elastomeric sleeve and automatically tracks
vertical movement of the patella throughout the functional physiological range of
flexion and movement of the knee while applying medial pressure to the patella.

Yet another aspect of the present invention resides in a dynamic patella
brace having an elastomeric sleeve with an aperture adapted to expose the knee,
and a patella bracing pad for applying medial pressure to the patella. The brace
includes means for freely floatingly mounting the patella bracing pad on the
sleeve laterally of the aperture so that the patella bracing pad moves relative to the
sleeve in vertical directions and automatically tracks vertical movement of the
patella throughout the functional physiological range of flexion and movement of
the knee while applying the medial pressure to the patella.

It is an object of the invention to provide an improved dynamic patella
brace wherein the patella bracing pad dynamically floats when the knee is flexed.

Another object of the invention is to provide an improved dynamic patella
brace that maintains a patella bracing pad in the most effective position with
respect to the patella during flexion of the knee.

Another object of the present invention is to provide an improved dynamic
patella brace having a patella bracing pad adapted to float and closely follow the

movement of the patella.
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Still another object of the present invention is
to provide an improved dynamic patella brace useful
for both diagnosis and treatment of patella
subluxation.

A further object of the present invention is to
provide an 1mproved dynamic patella brace for
alleviating certain physiological problems of the knee
related to, or aggravated by, patella subluxation.

Yet another object of the present invention is to
provide an improved dynamic patella brace capable of
performing its bracing or splinting function for the
patella during the full, or normal, range of knee
flexion and movement.

A still further object of the invention is to
provide an improved dynamic patella brace to
facilitate proper and positive diagnosis of patella
subluxation, particularly 1n 1its milder form when its
clinical presentation simulates that of other
pathological conditions of the knee.

Another object of the present invention is to
provide an improved dynamlc patella brace suitable for
use in children having patella subluxation, but whose
growth plates are still open, so as to deiay or avoid
the need for corrective surgery until a more
rhysiologically opportune time 1is reached.

A still further object 1s to provide an improved

dynamic patella brace offering other treatment
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advantages and for treating painful conditions of the extensor
mechanism.

A further object of the invention is to provide an improved
patella brace which is relatively simple to put in place and which will
provide dyhaniic patella bracing without the need for constant
adjustment or readjustment.

Yet another object of the invention is to provide an improved

dynamic patella brace which can be utilized with minimal discomfort

without being unsightly and without requiring the user to utilize
crutches or to walk in an unnatural manner.

Another object of the invention is to provide an improved
dynamic patella brace having a relatively simple construction, which
is relatively simple to manufacture.

One specific advantage of the present invention provides
an improved dynamic patella brace comprising: a patella bracing
strap including an anchor, a patella bracing pad and first and
second arm members extending therefrom, the first ends of which
are adapted to be wrapped about the knee of a user to apply a
dynamic resultant force in the medial direction to the patella,
via the patella bracing pad, throughout substantially the complete
physiologic range of flexion and movement of the knee when the

brace is in use; the anchor member, arranged to be
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disposed laterally adjacent the patella bracing pad so
as to maintalin the patella bracing pad positioned
laterally adjacent to the patella throughout the
complete functional physiologilic range of motion and
movement of the knee; an intermediate elastic member
adapted to be disposed between the anchor and the
patella bracing pad to allow the patella bracing pad
to float with the movement of the knee and to be
dynamically repositioned depending upon the amount of
flexion and movement of the knee when the brace is in
use; and an elastomeric sleeve having an aperture for
receivling the patella of the user and adapted to have
the knee positioned substantially therein enables the

anchor to be fastened thereto in a predetermined

location when the brace is in use.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in detail herein
with reference to the following drawings in which like
reference numerals refer to like elements throughout
the several views, and wherein:

Figure 1 1is a perspective view of the dynamic
patella brace according to one embodiment of the
present 1nvention;

Figure 2 is a rear view of the strap assembly
used to position the patella bracing pad and provide a
resultant force to the patella when the brace is in

use,;
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Figure 3 is a perspective view of the elastomeric
sleeve of the dynamic patella brace prior to the

attachment of the strap assembly thereto;

Figure 4 is a perspective view of an alternate
embodiment of the patella brace according to the

present invention; and

Figure 5 is a rear view of the strap assembly
used to position the patella bracing pad and provide a
resultant force to the patella when the brace is in
use for the alternate embodiment of the present

invention shown in Figure 4.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
SEstaoot Tyt VN ML IREFPERRED EMBODIMENTS

Figure 1 shows a perspective view of an

embodiment of the dynamic patella brace according to
the present invention. As shown in Figure 1, the
dynamic patella brace 10 includes an elastomeric
sleeve 20 and strap assembly 30. Sleeve 20 includes
an aperture 21 in which the knee is positioned after

the sleeve 20 is drawn up on a user’s leg. Strap

assembly 30 comprises a central strap portion 31,

elastic arm members 17, 18 and 19 extending therefrom,

patella bracing pad 15 and anchor 16. Pad 15 is

sleeve 20. The sleeve 20 is preferably made of an
elastomeric material, such as, for example, neoprene
rubber. Aperture 21 in sleeve 20 allows for alignment

and reglstration of the knee in the brace when it is
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positioned therein. The sleeve 20 1s also provided
with a fastener 12 for anchoring the strap assembly 30
to the sleeve 20 during use. The fastener 12 (shown
in Figure 3) 1is operatively connected to the anchor 16
of the strap assembly 30 when the brace is in use.

The function of the anchor 16 and fastener 12 will be

described in more detail below.

The dynamic patella brace 10, according to the
present inventilion, 1s positioned on the knee between
the upper portion and lower portion of the leg of the
user (not shown). The elastic arm members 17, 18 of
the dynamic patella brace 10 are adapted to be wound
circumfereﬁtially in a first direction around the knee
of the user when the brace 1s in use. Each of the
elastic arm members 17, 18 1s attached to the central
strap portion 31 on which 1s disposed the patella
bracing.pad 15 and arranged so that, when
circumferentially wrapped in the first direction about
the user’s knee when the brace is 1n use, the bfacing
pad 15 will cause a resultant force to be applied
medially to the user’s patella.

Arm members 17 and 18 include thereon fastening
and holding means 22 and 23, respectively; which
preferably comprise hook-and-loop fastener means, or
Velcro® strips attached to the elastic arm members 17,
18 along the outer band surfaces thereof at posltions
near the points at which the arm members 17, 18 are

attached to the patella bracing pad 15. Cooperating
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fastening and holding means 25, 26 associated
respectively with the elastic arm members 17, 18 are

attached to the inner band surfaces thereof,

respectively, near the ends thereof furthest removed
from the point of attachment to the patella bracing
pad 15.

The patella brace 10 also includes a dynamic
elastic counterarm 19, having one end thereof also

attached to the central strap portion 31 which

supports the patella bracing pad 15. The other end of
counterarm 19 1s adapted to be wrapped
circumferentially in a direction opposite to the
direction of the first and second elastic arm members
17, 18. A fastening and holding means 27, preferably

also a Velcro® strip, is attached to the inner band

surface of the elastic arm member 19, as shown in
Figure 2. When the first and second elastic arm
members 17, 18 are circumferentially wrapped about the
user’s Knee, they are fastened and held in that
position. The fastening means 25 engages with the
fastening means 22 on the arm member 17, and the
fastening means 26 engages the fastening means 23 on
The arm member 18 to hold the arm member 17, 18 1n the
wrapped position. It is noted that when the right
knee of the user is braced, the first arm member 17 1S
wrapped cilrcumferentially about the knee above the
patella, and the second arm member 18 is wrapped

circumferentially about the knee below the patella.
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The opposite aryangement occurs when using the brace
on the left knee. These arrangements cause each of
the arm @embers 17, 18 to eXxert preséure.in the medial
direction, i.e., toward the center-line of the user,
on the patella bracing pad 15 to cause the patella
bracing pad 15, positioned laterally of the patella,
to thereby apply medial or inwardly directed pressure
to the patella, thereby preventing;patella subluxation
when the knee is flexed. |
Additionally,. fastening or holding means 25, 26
preferably also Velcro® strips, are attached to THe

ends of the arm members 17, 18, respectively, at ends

- thereof furthest removed from the patella bracing pad

15 on the outer band surfaces thereof. These
fastening and holding means: 25, 26‘2re adapted to
cooperate with the fastening aﬁd.holding means 27 on
the inner surface of the counterarm member 19. When
the counterarm member 19 is circumferentiéliy wrapped
around the leg of the user with the end thereof
furthest from the patella bracing pad 15, fastened and
held by cooperation between the fastening means 27 and
the fastening means 25, as previously described, it is
noted that it .would be possible to fasten the end of
the counterarm member 19, circumferentially wrapped

about the knee by cooperation between the fastening

means 27 and the fastening means 26 associated with
the lower arm member 18, 1lnstead of the fastening

means 25, assoclated with the upper arm member 17. In
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either case, the counterarm member 19 serves to

dynamically stabilize the position of the patella

bracing pad on the Knee.
In addition, counterarm member 19 includes an

5 elastic portion 14, preferably having substantially
greater elasticity than counterarm member 19, disposed
adjacent to the anchor 16. The elastic portion 14 is

located at a position between the patella bracing pad

15 and the anchor 16. The anchor 16 1ls adapted to be

10 fastened to the fastener 12, which is positioned on

the sleeve 20 as described above. By fixing the
anchor 16 to the fastenef 12, the two elastic portions
14, 31 of the strap member 30 are allowed to operate
in differing manﬁers¢

15 In a preferred embodiment, elastic member 14 is
made of a material that 1s more elastic than that of
the strap portion 31 and of the counterarm member 19.

By constructing the strap assembly 30 in this manner,

the patella bracing pad 15 is permitted to float with

20 the movement of the knee to provide more efficient and

stable support to the patella during the entire range
of flexion and movement of the knee when the brace 1is

in use, as will be described herein.

In the dynamic patella brace disclosed in my U.S.

23 Patent 4,296,744, the patella bracing pad resists

adjustment of its position and tends to maintain a more

fixed position,
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regardless of the amount of flexion and movement in
the knee when the brace is 1n use. This results in
the patella bracing pad being maintained in a position
of lowered effectiveness when the knee of the user is
flexed. This is believed to be caused by rigidity of
the arm/counterarm assembly when the brace was in use.
The brace of U.S. Patent 4,296,744 held the bracing
pad in a more fixed position once the elastic arms
were engaged, regardless of the stresses placed on the
brace as a result of knee flexion by the user. It has
been found that this more rigid maintenance of
position may cause less efficient stabilization and
lowered effectiveness of the brace. To overcome this
disadvantage, the subject invention permits the
position of the patella bracing pad to be
automatically dynamically repositioned based on the
amount of flexion and movement of the knee and allows
the user to adjust the pressure. Accordingly, the
patella bracing pad 15 can be said to float with the
flexion and movement of the knee.

To this end, counterarm 19 1ncludes an elastic
portion 14, preferably having greater elasticity than
counterarm 19. The elastic portion 1s disposed
intermediate the anchor 16 and the pad 15. When the
anchor 16 1s engaged with the fastener 12 and the knee
is flexed, expansion of the sleeve 20 and its aperture
21 will permit the patella bracing pad to dynamically

float and align its position with respect to the
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patella during flexing of the knee. This dynamic
repositioning of the pad 15 is possible due to the
anchor 16 and fastener 12 arrangement described above,
in combination with the elastic portion 14. Fixing
the anchor 16 at a predetermined position close to the
patella, at a distance preferably in the range of two
inches, affords an additional degree of freedom in the
lateral direction when the knee is flexed. The anchor
16 placed close to the pad 15 reduces the rigidity of
the position maintaining counterarm 19 in the vicinity
of the patella, thereby allowing displacement of the
pad 15 when the brace is in use. The additional
degree of freedom of movement afforded the pad 15 by
the positioning of the anchor 16 and fastener 19
allows the pad to dynamically and effectively
reposition itself throughout the entire range of
flexion and movement of the knee when the brace is in
use. To facilitate dynamic positioning of the patella
bracing pad 15, the elastic portion 14 of the
counterarm 19 is preferably made of a material having
greater elasticity than the material of the counterarm
member 19. The greater elasticity of the elastic
portion 14 of the counterarm member 19 aséists in
reducing the rigidity of the malintaining structure of
the brace when the anchor 16 is engaged with the
fastener 12. The anchor 16 permits isolation of the
elastic portion 14 of the counterarm member 19 from

the strap portion 31 of the assembly 30. Thus, when
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the knee is flexed, the tendency of the patella

bracing pad 15 to be rigidly maintained in position

with respect to the patella is avoided by a resultant

stretching of the elastic member 14. The patella
bracing pad 15 is thus permitted to float and
dynamically follows movements of the patella when the
knee 1s flexed.

Figure 2 shows further details of the strap
assembly 30 of the dynamic patella brace 10. As
shown, the first and second arm member 17, 18 and the
counterarm member 19 are all operatively connected to
one another at the central strap portion 31. The
patella bracing pad 15 1s also attached the central
strap portion 31 to which all arm members 17, 18, 19
are attached. The patella bracing pad 15 1is
preferably attached to the central strap portion 31 by
a permanent adhesive. Alternatively, the patella
bracing pad 15 may be stitched or otherwise attached

to the central strap portion 31. As further shown in
Figure 2, the anchor 16 is made of a material which 1is
fastenéble to the fastenling area 12 on the sleeve 20.
Preferably, this material 1s made up of a Velcro®
strip which would mate with an opposing Velcro® strip
12. Alternatively, the anchor 16 could be a snap,
button, or the like, so long as the anchor 16 would

function to isolate the elastic portion 14 of the

counterarm 19, and be properly fastenable to the
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forces thereof are selected so as not to unduly
constrict blood flow within the leg or knee of the
user. Preferably, a series of different size braces
must be provided to accommodate different users.
Although a primary purpose of the sleeve 20 and the
aperture 21 therein is to permit a relatively
unskilled user of the brace to achieve accurate
alignment of the patella bracing pad relative to the
patella, the elastic sleeve member 20 also inhibits
sliding movement of the brace about the khee.
However, it is the arrangement, wrapping and fastening
of the arm 17, 18, counterarm 19 members and the
anchor 16 and fastening means 12 about the knee which
primarily cause the patella bracing pad 15 to be
maintained in an automatically dynamically
repositionable manner laterally of the patella and to
cause resultant medially directed pressure thereto
throughout the normal range of fiexion and movement of
the knee by facilitating dynamic repositioning of the
patella bracing pad 15 with respect to the patella
when the brace is in use.

It should also be noted that the patella bracing
pad 15 is arcuately shaped, concave towardé the

aperture 21 which is adapted to be positioned over the
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patella when the patella is initially in its normal
vertical track defined by the trochlea when the brace
is first applied. The bracing pad 15 also preferably
has a thickness of elevation to 1t and 1s preferably
formed from a partially resilient padding material
adapted to permit the pad 15 to contour itself to the
patella against which 1t applies the medially directed
force. It 1s also pointed out that the arcuately
shaped bracing pad 15, concave towards aperture 21,
wlill tend to dynamically confine the patella to its
normal up-and-down movement in the vertical track
defined by the trochlea. In particular, during full
flexion or bending of the knee, the upper and lower

portions of the bracing pad 15 wlill bend with the knee

and will provide pressure surfaces to continuously
provide medilal pressure against the patella to prevent
subluxation in the lateral direction. As previously
noted, however, providing an elastic portion 14,
isolated by the anchor 16, prevents the tendency of

the patella bracing pad 15 to be rigidly maintained in

a less effective position with respect to the patella
when the knee is flexed and the sleeve 20 and 1ts
aperture 21 are thereby expanded. This arrangement
provides an additional degree of freedom to the
dynamic patella brace which further provides
continuous and effective medial pressure against the

patella through all flexion and movement of the Kknee.
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In another embodiment, the material used to make
up the elastic portion 14 of the counterarm 19 may be
made up of the same material as the counterarm 19, so
long as the anchor is positioned such that it
decreases the rigidity of the counterarm 19 when it is
engaged, and 1n a manner that isolates the elastic
portion 14, thereby facilitating automatic dynamic
repositioning of the patella bracing pad 15 with

respect to the patella when the brace is in use.

It may now be seen that the dynamic patella brace
10 of the present invention may be advantageously used
to prevent patella subluxation in the user during all
normal degrees of knee flexion and movement. Unlike
prior devices, the combination of elastic sleeve 20,
circumferentially wrapped arms 17, 18, the
circumferentially wrapped counterarm 19 and the
lsolated elastic portion 14 of the counterarm member
19, 1solated by the anchor 16, cause the patella
bracing pad 15 to be automatically dynamically
repositioned to maintain a more effective and proper
position laterally of the patella during all normal
degrees of knee flexion and motion and to apply

medially directed pressure to the patella of the user

to prevent subluxation.

In another embodiment of the present invention,
as shown 1n Figures 4 and 5, the counterarm member 19
(shown 1n Figures 1 and 2) is removed. In this

embodiment, the dynamic patella brace 10 includes an
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elastomeric sleeve 20 having an aperture 21 in which
the knee 1is positioned during use, and a strap
assembly 30’ comprising a central strap portion 31,
elastic arm members 17 and 18 extending therefromn,
patella bracing pad 15 and anchor 16. The sleeve 20,
including the aperture 21 and a fastener 12, is
substantially identical to that described above with
respect to Figures 1-3. The dynamic patella brace 10,
according to this alternate embodiment of the present
invention, 1s positioned on the knee between the upper
portion and lower portion of the leg of the user (not
shown). The elastic arm members 17, 18 of the dynamic
patella brace 10 are adapted to be wound about the
knee of the user when the brace 1s 1n use. Each of
the elastic arm members 17, 18 extends from the strap
assembly 30’, on which 1s disposed the patella bracing
pad 15 and arranged so that, when wrapped about the
user’s knee when the brace is in use, the bracing pad
15 will thereby cause a resultant force to be applied
medially to the user’s patella. Fastening and holding
of the arm members 17, 18 1n position 1s accomplished
in the manner described above with respect to Filgures
1 and 2.

In the alternate embodiment shown in Figures 4
and 5, instead of having a counterarm 19 extending
from the central strap portion 31, the central strap
portion 31 is elongated and the anchor 16 1s disposed

directly thereon. The central strap portion 31 also
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includes an elastic strip portion 14 disposed adjacent
to the anchor 16 and in between the patella bracing
pad 15 and the anchor 16. The anchor is adapted to be
fastened to the fastener 12, which is positioned on
the sleeve 20 as described above. By fixing the

anchor 16 to the fastener 12 and having the elastic

strip portion 14 disposed in the central strap portion
31 between the patella bracing pad 15 and the anchor

16, the patella bracing pad 15 is permitted to float

entire range of flexion and movement of the kKnee when

the brace is in use, as described above.

To this end, when the anchor 16 is engaged with
the fastener 12 and the knee is flexed, expansion of
the sleeve 20 and its aperture 21 will permit the
patella bracing pad 15 to dynamically float and align
its position with respect to the patella during
flexion of the knee by virtue of the above-described
construction of the central strap portion 31 including
the anchor 16 and the elastic strip portion 14
positioned adjacent the anchor 16.

As described above, fixing the position of the
anchor 16 at a predetermined position close to the
patella, preferably a distance in the range of two
inches from the patella, affords an additional degree
Of freedom 1in the lateral direction when the knee is

flexed. The anchor 16 placed close to the pad 15
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reduces the rigidity of the location of the patella

bracing pad 15 in the vicinity of the patella, thereby
allowing lateral and medial displacement of the pad 15
when the brace 1s 1n use, thus providing closer
tracking and control of the patella. The operation of
this embodiment of the dynamic patella brace 10 of the
present invention is substantially the same as that
described above, with the requirement of having a
counterarm member beling eliminated.

Figure 5 shows further detaills of the strap
assembly 30’. In this embodiment, the strap assembly
30/ comprises a central strap portion 31, elastic arm
members 17, 18 extending therefrom, patella bracing
pad 15, anchor 16 and elastic strip portion 14
disposed between the patella bracing pad 15 and the

anchor 16. Similarly to the strap assembly shown in

Figure 2, the patella

bracing pad 15 1s preferably attached to the central

strap portion 31 by a permanent adhesive.
Alternatively, the patella bracing pad 15 may be
stitched or otherwise attached to the central strap
portion 31. The anchor 16 and fastener 12 arrangement
is similar to that described above.

It should also be understood that the anchor 16
and fastener 12 arrangement of the patella brace 10
embodiments described herein may be replaced with an
arrangement whereby the anchor 16 1s permanently

secured to the sleeve 20, such as, for example, by
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stitching 27 or, alternatively, by a permanent
adhesive. Constructing the brace 10 in this manner
will not affect the performance of the brace and will
result in having a single integrated unit that may be

5 less cumbersome when being put on by the user.

The brace 10 of the invention may also be adapted
tOo be used on either knee of the user. This can be
accomplished by providing a fastener in a
Predetermined location on the sleeve 20 on both sides

10 Of the aperture 21 similar to the fastener 12 shown in
Figure 3. By locating a second fastener an equal
distance from and opposite of the aperture 21 as the
first fastener 12, the sleeve 20 can be used on either
the left or right leg of the user since the strap

15 assembly 30 is independent of the sleeve 20.

, are useful for

treating patella subluxation by simply preventing
further stretching of the ligaments. With repeated
20 subluxation, the media ligament of the patellae
(retinaculum) becomes stretched and the lateral
ligament (retinaculum) tightens, tending to more
readily permit further subluxation occurrences. If
the patella brace, according to the present invention,
25 1s utilized, however, the patella will be confined to
1ts normal up-and-down, vertical track defined by the
trochlea, and, therefore, prevent the development of,

Oor stretch, an already tight lateral retinaculum.
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Thus, the need for corrective surgery may be avoided.
It is also believed that the patella stabilizing brace
may be useful in certain forms of 1solated
patellofemoral chondromalacia by changing opposing

5 contact or pressure points which are frequently
painful. Accordingly, 1t has been seen that the
dynamic patella brace, accordingly to the present
invention, accomplishes the above-described

objectives, as well as other objects which will be

10 apparent to those skilled 1n the art.

While this invention has been described 1in
conjunction with specific embodiments thereof, it 1s
evident that many alternatives, modifications and
variations will be apparent to those skilled in the

15 art. Accordingly, the preferred embodiments of the

invention, as set forth herein, are intended to be
illustrative, not limiting. Various changes may be
made without departing from the true spirit and full

scope of the invention, as defined in the followlng

20 claims.
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CLAIMS

1. A dynamic patella brace, comprising:

a patella bracing strap including an anchor, a patella bracing pad and first and
second arm members extending from said strap, first ends of said first and second arm
members being adapted to be wrapped about a knee of a user to apply a dynamic resultant
force in the medial direction to the patella via the patella bracing pad throughout the
complete functional physiologic range of flexion and movement of the knee when the brace
1S In use;

said anchor being disposed a sufficient distance laterally adjacent said patella bracing
pad so as to maintain the patella bracing pad positioned laterally adjacent to the patella
throughout the complete functional physiologic range of flexion and movement of the knee
when the brace is in use;

said strap further including an intermediate portion disposed between the anchor and
the patella bracing pad, said intermediate portion being of sufficient length to allow said
patella bracing pad to float with movement of the knee and to be dynamically repositioned
depending upon the amount of flexion and movement of the knee when the brace is in use;
and

an elastomeric sleeve having an aperture, said sleeve being adapted to have the knee
positioned substantially within the aperture, and further including a first fastener positioned
at a first predetermined location on said sleeve for enabling said anchor to be attached to

said sleeve when the brace is in use.

2.  The dynamic patella brace of Claim 1, wherein said intermediate elastic
member has an elasticity greater than that of said patella bracing strap.

3.  The dynamic patella brace of claim 1, wherein said patella bracing pad is

arcuately shaped, having a concave portion thereof adapted to face toward the patella when

the brace is 1n use.
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4. The dynamic patella brace of Claim 1, wherein said first and second arm
members are adapted to be wrapped about the knee above and below the patella when the

brace is in use.

5 5.  The dynamic patella brace of claim 3, wherein said first and second arm
members are adapted to be wrapped about the knee above and below the patella when the

brace 1s 1n use.

6. The dynamic patella brace of claim 4, wherein said first and second arm

members and said anchor further comprise fasteners adapted to hold ends thereof in place to

10 prevent the unwrapping and unfastening of said members when the brace 1s 1n use.

7.  The dynamic patella brace of claim 2, wherein said intermediate portion has an
elasticity greater than that of said patella bracing strap.

8.  The dynamic patella brace of claim 1, wherein the sleeve is adapted to be worn
on either knee of a user and further comprises a second fastener positioned at a second

15 predetermined location on said sleeve.
9.  The dynamic patella brace of claim 1, wherein said anchor and said first
fastener are adapted to form an integral unit, said integral unit being permanently fixed to

said sleeve at said first predetermined position.

10.  The dynamic patella brace of claim 9, wherein said integral unit 1s stitched to

20 said sleeve.

11.  The dynamic patella brace of claim 9, wherein said integral unit is glued to
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said sleeve.

12. A dynamic patella brace comprising:

a patella bracing strap including a patella bracing pad, an anchor and first and
second arm members extending from said strap, first ends of said first and second arm
members being adapted to be wrapped about the knee in a first direction to apply a resultant
force, via the patella bracing pad, to the patella in the medial direction throughout the
complete functional physiologic range of flexion and movement of the knee when the brace
1S In use;

a third arm member extending from said strap, a first end of said third arm being
adapted to be wrapped about the knee in a second direction, said second direction being
opposite that of said first direction, said third arm including an anchor between an elastic
portion of said third arm and said first end, said anchor being spaced a sufficient distance
laterally adjacent said patella bracing pad for maintaining said patella bracing pad positioned
laterally of the patella throughout the complete functional physiologic range of flexion and
movement when the brace is in use, said elastic portion being positioned between said
anchor and said patella bracing pad adjacent said patella bracing pad and being adapted to
cooperate with the anchor to permit the patella bracing pad to be automatically dynamically
repositioned based on the amount of flexion and movement of the knee; and

an elastic sleeve adapted to have the knee positioned substantially within said sleeve
and adapted to receive the anchor for fastening of the anchor to the sleeve, including a first

fastener attached to said sleeve at a first predetermined position when the brace is in use.

13. The dynamic patella brace of claim 12, wherein the elastic portion of the third
arm has an elasticity greater than that of the first portion of the third arm.

14. The dynamic patella brace of claim 12 or 13, wherein the patella bracing pad

is arcuately shaped, having a concave portion thereof adapted to face toward the patella
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when the brace 1s in use.

15. The dynamic patella brace of claim 13, wherein the first and second arm
members are adapted to be wrapped about the knee above and below the patella when the

brace 1s in use.

16. The dynamic patella brace of claim 13, wherein said first, second and third
arm members further comprise fasteners adapted to hold ends thereof in place to prevent

the unwrapping of said members when the brace 1s in use.

17.  The dynamic patella brace of claim 15, wherein said first, second and third
arm members further comprise fasteners adapted to hold ends thereof in place to prevent

the unwrapping of said members when the brace is in use and said elastic portion comprises

an elastic strip.

18.  The dynamic patella brace of claim 13, wherein the sleeve is adapted to be
worn on either knee of a user, and further comprises a second fastener positioned at a

second predetermined location on said sleeve.

19. An improved dynamic patella brace, comprising:

a patella bracing strap including an anchor, a patella bracing pad thereon and first
and second freely extending arm members extending from said strap;

said anchor being lateral of and spaced from said patella bracing pad by;

said patella bracing strap further including an intermediate portion disposed between
the anchor and the patella bracing pad; and

said anchor being spaced from said patella pad a sufficient distance to allow said
patella pad to float with movement of the knee; and

an elastomeric sleeve having an aperture, and further including a first fastener
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positioned at a first predetermined location on said sleeve for enabling said anchor to be

attached to said sleeve.

20. They dynamic patella brace of claim 19, wherein said intermediate portion has
an elasticity greater than that of said patella bracing strap.

21. The dynamic patella brace of claim 20, wherein said patella bracing pad 1s
arcuately shaped, having a concave portion thereof adapted to face toward the patella when

the brace is in use and said intermediate portion comprises an elastic strip.

22. In a dynamic patella brace having an elastomeric sleeve with an aperture
adapted to expose the knee, and a patella bracing pad for applying medial pressure to the

patella, the improvement comprising means for freely floatingly mounting said patella

bracing pad on said sleeve laterally of said aperture so that said patella bracing pad moves
relative to said sleeve in vertical directions and automatically tracks vertical movement of
said patella throughout the functional physiological range of flexion and movement of the
knee while applying said medial pressure to said patella.

23. The dynamic patella brace defined in claim 22 wherein said means for
floatingly mounting said patella bracing pad on said sleeve includes a patella bracing strap
and anchor means, first and second arm members extending from said strap, first ends of
said first and second arm members being adapted to be wrapped about a knee of a user to
apply a dynamic resultant force in the medial direction to the patella via the patella bracing
pad,

said anchor means being positioned a sufficient distance laterally adjacent said
patella bracing pad so as to maintain the patella bracing pad positioned laterally adjacent to
said patella throughout the complete functional physiologic range of flexion and movement

of the knee when the brace 1s 1n use.
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24. The dynamic patella brace defined in claim 23 including an intermediate
elastic member disposed between said anchor m_eans' and the patella bracing pad, said
intermediate elastic member being of sufficient length to allow said patelia bracing pad to

5 float with movement of the knee and to be dynamically repositioned depending upon the

amount of flexion and movement of the knee when the brace 1s in use.

25. The dynamic patella brace defined in claim 24, wherein said intermediate
elastic member has an elasticity greater than that of said patella bracing strap.

26. The dynamic patella brace defined in claim 24, wherein said first and second
10 arm members are adapted to be wrapped about the knee above and below the patella when

the brace 1s 1n use.

27.  The dynamic patella brace defined in claim 23, wherein the strap is made of an

elastomeric material.

28.  The dynamic patella brace defined in claim 23, wherein said anchor means and
15 said first fastener are adapted to form an integral unit.
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