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(57) ABSTRACT

An orthopaedic bone plate is coupled to a bone having an
enlarged head at one end thereof which is attached to a shaft.
The bone plate includes an elongate portion, a flared portion
and an intermediate portion. The elongate portion is attach-
able to the bone shaft using a plurality of bone screws. The
elongate portion generally defines a longitudinal axis. The
flared portion is attachable to the bone head using at least
one bone screw. The intermediate portion interconnects the
elongate portion and the flared portion. The intermediate
portion is structured and arranged to allow the elongate
portion and the flared portion to move relative to each other
in a direction transverse to the longitudinal axis when the
elongate portion and the flared portion are attached to the
bone.



Patent Application Publication Jul. 12,2007 Sheet 1 of 2 US 2007/0162015 A1

PRIOR ART

FIG |

25

0 20

24
40

36 26

22 , FIG.4



Patent Application Publication Jul. 12,2007 Sheet 2 of 2

e

367 772 o0
ooo /

US 2007/0162015 A1l

26
-

24

EaSp

AN .
©00QQOO
~

AL
Q)




US 2007/0162015 Al

ORTHOPAEDIC BONE PLATE
BACKGROUND OF THE INVENTION

[0001] 1. Field of the invention

[0002] The present invention relates to orthopaedic bone
plates, and, more particularly, to orthopaedic bone plates
attached to an end and shaft of a bone.

[0003] 2. Description of the related art

[0004] A bone plate is typically used to maintain different
parts of a fractured or otherwise severed bone substantially
stationary relative to each other during and/or after the
healing process in which the bone mends together. Bones of
the limbs include a shaft with a head at either end thereof.
The head of a bone has a periphery which is either slightly
or greatly enlarged relative to the periphery of the shaft to
provide a larger load bearing surface at the end of the bone.
Fractures of a bone in the region of the head may be
particularly troublesome because of moving and/or soft
tissues in the region of the bone joint.

[0005] Tt is known to provide a bone plate which attaches
to both a head and the shaft of the bone to thereby maintain
the head substantially stationary relative to the shaft. Such a
bone plate includes an elongate portion which attaches to the
shaft of the bone and a flared portion which attaches to the
head of the bone using a plurality of bone screws. The
elongate portion and the flared portion are both relatively
thick in a direction transverse to the anatomical axis of the
bone shaft such that the head and shaft of the bone do not
move relative to each other after the bone plate is attached
to the bone.

[0006] With a conventional bone plate as described above,
the flared portion may be curved to accommodate the
enlarged curvature of the head. It is quite common for the
curvature of the flared portion to not exactly correspond to
the curvature of the bone head. Rather, the bone plate has a
shape corresponding to a shape of an average bone based
upon statistical data. The relatively thick bone plate thus in
essence provides a buttress roadmap for the surgeon to
reconstruct the bone or place fragments of the bone against
the bone plate during the reconstruction.

[0007] Tt is common practice with a thick bone plate as
described above for an orthopaedic surgeon to place such a
bone plate against the bone, observe the differences in
curvature between the bone plate and bone, remove the bone
plate and hammer or otherwise bend the bone plate to better
fit the bone, and again place the bone plate against the bone.
This process is repeated until a satisfactory fit is achieved
between the bone plate and the bone.

[0008] What is needed in the art is a bone plate which
more easily conforms to the shape of a bone without
manually and permanently deflecting the bone plate with
repeated fitting steps by trial and error.

SUMMARY OF THE INVENTION

[0009] The present invention provides an orthopaedic
bone plate with a flared portion which can deflect toward and
thereby conform to the shape of a bone when the elongate
portion and flared portion are screwed to the bone. When
attached to the bone, the bone plate also acts as a buttress
surface with an improved anatomical approximation for
smaller bone fragments.
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[0010] The invention comprises, in one form thereof, an
orthopaedic bone plate coupled to a bone having an enlarged
head at one end thereof which is attached to a shaft. The
bone plate includes an elongate portion, a flared portion and
an intermediate portion. The elongate portion is attachable to
the bone shaft using a plurality of bone screws. The elongate
portion generally defines a longitudinal axis. The flared
portion is attachable to the bone head using at least one bone
screw. The intermediate portion interconnects the elongate
portion and the flared portion. The intermediate portion is
structured and arranged to allow the elongate portion and the
flared portion to move relative to each other in a direction
transverse to the longitudinal axis when the elongate portion
and the flared portion are attached to the bone.

[0011] An advantage of the present invention is that the
bone plate conforms to the shape of the bone by simply
screwing the elongate portion and flared portion of the bone
plate to the bone.

[0012] Another advantage is that the bone plate need not
be manually bent or otherwise permanently deformed prior
to being attached to the bone.

[0013] Yet another advantage is that an improved anatomi-
cal approximation of the bone plate is achieved through
deflection of the bone plate, thereby resulting in superior
bone reduction at the fracture.

[0014] A further advantage is that the improved anatomi-
cal approximation results in an increased contact interface
between the bone plate and bone, resulting in more loading
on the bone and less loading on the bone plate with a reduced
possibility of fatigue failure of the bone plate.

[0015] A still further advantage is that the superior reduc-
tion of the bone results in improved loading between the
bone pieces at the fracture site, resulting in improved
healing.

[0016] An additional advantage is that the improved ana-
tomical approximation results in an improved alignment of
the articular surface at the joint of the bone, thereby inhib-
iting premature wear of the bone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above-mentioned and other features and
advantages of this invention, and the manner of attaining
them, will become more apparent and the invention will be
better understood by reference to the following description
of'an embodiment of the invention taken in conjunction with
the accompanying drawings, wherein:

[0018] FIG. 1 is a side, fragmentary view of a conven-
tional bone plate;

[0019] FIG. 2 is a perspective, fragmentary view of an
embodiment of a bone plate of the present invention
attached to a bone;

[0020] FIG. 3 is a front view of the bone plate of FIG. 2;

[0021] FIG. 4 is a side, fragmentary view of the bone plate
of FIGS. 2 and 3; and

[0022] FIG. 5 is a side view of the bone plate of FIGS. 2-4
illustrating deflection of the flared portion and intermediate
portion toward the bone.
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[0023] Corresponding reference characters indicate corre-
sponding parts throughout the several views. The exempli-
fication set out herein illustrates one preferred embodiment
of'the invention, in one form, and such exemplification is not
to be construed as limiting the scope of the invention in any
manner.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] Referring now to the drawings, and particularly to
FIG. 1, there is shown a side, fragmentary view of a
conventional bone plate 10 including an elongate portion 12
and a flared portion 14. It may be seen that the thickness of
elongate portion 12 and flared portion 14 are both substan-
tially the same in FIG. 1. Such a conventional bone plate has
a thickness which does not allow the bone plate to deflect
without hammering or using other tools. Of course, the bone
plate cannot be deflected while on the patient while using
such tools. The bone plate must therefore be fitted to the
bone and thereafter removed to place a permanent bend
therein.

[0025] Although bone plate 10 shown in FIG. 1 has a
relative constant thickness between the elongate portion and
the flared portion, the thickness may also slightly tapper
from the elongate portion to the flared portion. In either
event, the thickness of known bone plates is such that the
bone plate will not deflect after being attached to the bone,
but rather must be bent or otherwise permanently deflected
prior to being attached to the bone.

[0026] Referring now to FIGS. 2-5, there is shown an
embodiment of a bone plate 20 of the present invention.
Bone plate 20 includes an elongate portion 22, a flared
portion 24 and an intermediate portion 26. As shown in FIG.
2, bone plate 20 may be attached to a bone, such as the
proximal end of a tibia 28, using a plurality of bone screws
30. Tibia 28 includes a shaft 32 and an enlarged head 34 at
one end thereof. Shaft 32 defines an anatomical axis of tibia
28.

[0027] Elongate portion 22 includes screw holes 23 allow-
ing attachment to bone shaft 32 using a plurality of bone
screws 30. In the embodiment shown, three bone screws 30
are used to attach elongate portion 22 to shaft 32; however,
a different number of bone screws may also be utilized.
Elongate portion 22 generally defines a longitudinal axis 36
which is disposed generally parallel to anatomical axis 38 of
tibia 28. Of course, it will be appreciated that longitudinal
axis 36 and anatomical axis 38 are not likely perfectly
parallel with each other.

[0028] Flared portion 24 includes screw holes 25 allowing
attachment to head 34 of tibia 28 using at least one bone
screw 30. In the embodiment shown, two bone screws 30 are
used to attach flared portion 24 with head 34; however, a
different number of bone screws 30 may be used.

[0029] Intermediate portion 26 interconnects elongate por-
tion 22 with flared portion 24 of bone plate 20. Intermediate
portion 26 is configured to allow elongate portion 22 and
flared portion 24 to move relative to each other in a direction
transverse to each of longitudinal axis 36 and anatomical
axis 38 when elongate portion 22 and flared portion 24 are
attached to tibia 28. More particularly, intermediate portion
26 is formed with a thin region 40 which allows intermediate
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portion 26 to deflect in a direction generally towards longi-
tudinal axis 36 when elongate portion 22 and flared portion
24 are attached to tibia 28. That is, bone plate 20 is attached
to tibia 28 using a plurality of bone screws 30, as indicated
above. Each of bone screws 30 has a shear strength within
the bone after being fully seated in the bone and against bone
plate 20. Thin region 40 is configured such that bone plate
22 bends or deflects when bone screws 30 are seated against
bone plate 20 and into tibia 28. The relative thinness of bone
plate 20 in thin region 40 thus depends in part upon the shear
strength between bone screws 30 and tibia 28.

[0030] Tt is of course also possible to configure the thin-
ness of bone plate 20 in thin region 40 such that intermediate
portion 26 moves toward head 34 when a predetermined
loading is applied thereto which is less than and not related
to the shear strength of bone screws 30 within tibia 28.
Configuring bone plate 20 to deflect at such a lower loading
value ensures that intermediate portion 26 and flared portion
24 move toward head 34, rather than head 34 moving toward
flared portion 24 (which may not be desirable for purposes
of bone alignment).

[0031] To further ensure that bone plate 20 properly
conforms to tibia 28, each of elongate portion 22, flared
portion 24 and intermediate portion 26 are provided with a
curvature on the surface abutting tibia 28 which defines a
compound curvature corresponding to the typical shape of
tibia 28. The compound curvature is derived from statistical
data for the shape of a particular bone to which bone plate
20 is applied. That is, the compound curvature of bone plate
20 shown in FIGS. 2-5 for placement against a tibia 28 is
likely different from the compound curvature of a bone plate
attached to a different type of bone.

[0032] Aside from being configured to deflect in interme-
diate portion 26 toward longitudinal axis 36, bone plate 20
may also be configured such that flared portion 24 indepen-
dently deflects toward head 34 of tibia 28. Thus, although
flared portion 24 is slightly thicker than intermediate portion
26, flared portion 24 may also independently deflect toward
longitudinal axis 36 and anatomical axis 38.

[0033] During orthopaedic surgery, bone plate 20 is placed
against tibia 28 such that elongate portion 22 lies against
bone shaft 32 and flared portion 24 lies against head 34.
Elongate portion 22 is attached to bone shaft 32 using a
plurality of bone screws 30. Flared portion 24 is attached to
bone head 34 using at least one bone screw 30. When
elongate portion 22 and flared portion 24 are each attached
to tibia 28, intermediate portion 26 and flared portion 24
deflect toward anatomical axis 38 of tibia 28, thereby
allowing bone plate 20 to conform to the peripheral shape of
tibia 28.

[0034] While this invention has been described as having
a preferred design, the present invention can be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations,
uses, or adaptations of the invention using its general
principles. Further, this application is intended to cover such
departures from the present disclosure as come within
known or customary practice in the art to which this inven-
tion pertains and which fall within the limits of the appended
claims.
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1-25. (canceled)
26. An orthopaedic bone plate attachable to a bone, the
orthopaedic bone plate comprising:

an elongate portion attachable to a shaft of the bone;

a flared portion extending from said elongate portion, said
flared portion attachable to a head of the bone, said
flared portion including deflection means for allowing
said flared portion to deflect toward the bone when the
flared portion is attached to the bone independent of the
elongate portion being attached to the bone.

27. The orthopaedic bone plate of claim 26, wherein said
flared portion extends substantially perpendicularly from
said elongate portion.

28. The orthopaedic bone plate of claim 26, wherein said
deflection means further allows the flared portion to perma-
nently deflect toward the bone when the flared portion is
attached to the bone.

29. The orthopaedic bone plate of claim 26, wherein said
deflection means comprises a thickness of the flared portion.

30. The orthopaedic bone plate of claim 26, wherein each
of said elongate portion and said flared portion have a
plurality of holes.

31. The orthopaedic bone plate of claim 26, wherein said
elongate portion and said flared portion each have a thick-
ness, said thickness of said elongate portion being greater
than said thickness of said flared portion.

32. The orthopaedic bone plate of claim 26, wherein said
flared portion and said elongate portion each have at least
four screw holes.

33. The orthopaedic bone plate of claim 26, wherein the
head of the bone has a curved shape, said flared portion of
said bone plate having a curved shape substantially corre-
sponding to the curved shape of the head of the bone.

34. An orthopaedic bone plate attachable to a bone, the
orthopaedic bone plate comprising:

an elongate portion attachable to a shaft of the bone;

a flared portion extending from said elongate portion, said
flared portion attachable to a head of the bone, said
flared portion having a thickness allowing the flared
portion to deflect toward the bone when the flared
portion is attached to the bone, said thickness allowing
the flared portion to deflect independent of the elongate
portion being attached to the bone.

35. The orthopaedic bone plate of claim 34, wherein said

flared portion extends substantially perpendicularly from
said elongate portion.
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36. The orthopaedic bone plate of claim 34, wherein said
means for allowing further allows the flared portion to
permanently deflect toward the bone when the flared portion
is attached to the bone.

37. The orthopaedic bone plate of claim 34, wherein each
of said elongate portion and said flared portion have a
plurality of holes.

38. The orthopaedic bone plate of claim 34, wherein said
elongate portion and said flared portion each have a thick-
ness, said thickness of said elongate portion being greater
than said thickness of said flared portion.

39. The orthopaedic bone plate of claim 34, wherein said
flared portion and said elongate portion each have at least
four screw holes.

40. The orthopaedic bone plate of claim 34, wherein the
head of the bone has a curved shape, said flared portion of
said bone plate having a curved shape substantially corre-
sponding to the curved shape of the head of the bone.

41. A method of attaching an orthopaedic bone plate to a
bone, said method comprising the steps of:

providing an orthopaedic bone plate having an elongate
portion and a flared portion;

positioning the bone plate against the bone such that the
flared portion lies against a head of the bone;

attaching the flared portion to the head of the bone; and

deflecting said flared portion toward the bone during said
step of attaching said flared portion to the bone, said
deflecting step occurring independent of the elongate
portion being attached to the bone.

42. The method of claim 41, wherein said deflecting step
comprises permanently deflecting said flared portion.

43. The method of claim 41, wherein said flared portion
of said orthopaedic bone plate extends substantially perpen-
dicularly from said elongate portion of said orthopaedic
bone plate.

44. The method of claim 41, wherein the head of the bone
has a curved shape, said flared portion of said bone plate
having a curved shape substantially corresponding to the
curved shape of the head of the bone, and wherein said step
of deflecting said flared portion toward the bone during said
step of attaching said flared portion to the bone comprises
deflecting said flared portion to the bone until said flared
portion substantially entirely abuts the head of the bone.
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