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first threading and a shatt extending distally from the head, the shaft including
second threading extending over at least a portion of a length thereof, a posi-
tion of a proximal end of the second threading along the shaft being spaced
from a distal end of the first threading by a distance equal to a distance be-
tween a proximal end of a hole in an implant to be anchored to a bone via the
buttress pin and a surface of the bone when the implant 1s mn a target position
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VARIABLE ANGLE LOCKING BUTTRESS PINS

Field of the Invention

[0002] The present invention is directed to the field of bone fixation and, more particularly, to a
system and method for the fixation of fractured bones via a buttress pin insertable through a bone

fixation device at a selected one of a plurality of angles selected by a physician.

Background

[0003] Procedures for the fixation of intra-articular and extra-articular bone fracture and
osteotomies of the distal radius and other smaller bones have often employed variable angle
locking screws with bone plates including correspondingly configured variable angle holes. The
combination of a variable angle locking screw with a variable anglc holc allows a user to select
an angulation of the screw (within a permitted range of angulation) relative to an axis of the hole
to, for example, increase a holding strength thereof with the bone. Buttress pins are often used to
prevent damage to the bone and surrounding soft tissue and to prevent misalignment of bone
fragments during insertion. However, buttress pins have proven difticult to remove from the
bone, for example, if it is desired to remove a bone plate after the bone has healed. Specifically,
during withdrawal, buttrcss pins known in the art merely disengage from the plate hole by a
minimum distance and then maintain an axial position against the bonc and bone plate. Rotation

of a driver merely causes these buttress pins to rotate within the bone, preventing a physician

from grasping the pin to permit complete withdrawal thereof.

Summary of the Invention

[0004] The present invention is directed to a buttress pin for fixing an implant to a bone,
comprising a head at a proximal end, the head comprising a rounded outer profile and including
first threading and a shaft extending distally from the head, the shaft including second threading
extcnding over at least a portion of a length thereof, a position of a distal end of the second

threading along the shaft being spaced from a distal end of the first threading by a distance equal
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to a distance between a proximal end of a hole in an implant to be anchored to a bone via the

buttress pin and a surtace of the bone when the implant 1s 1n a target position on the bone.

[0004a] In accordance with another aspect, there is provided a buttress pin for fixing an implant
to a bone, comprising: a head at a proximal end, the head comprising an outer profile rounded 1n
a direction of a longitudinal axis of the pin and including first threading; and a shaft extending
distally from the head along the longitudinal axis of the pin, the shaft including a first portion
including second threading extending therecover, a position of a proximal end of the second
threading along the shaft being spaced from a distal end of the first threading by a distance
corresponding to a distance between a proximal end of a hole 1n an implant to be anchored to a
bone via the bultress pin and a surlace ol the bone when the implant 1s 1n a target position on the
bone, the shaft further comprising a second cylindrical portion extending from the first portion to
a third portion of the buttress pin, the second cylindrical portion being unthreaded, the third

portion being blunted.

Brief Description of the Drawings

[0005] Fig. 1 shows a perspective view of a system according to a first cxemplary cmbodiment

of the present invention;
Fig. 2 shows a top view of the system of Fig. 1; and

Fig. 3 shows a perspective view of a system according to a second exemplary

embodiment of the present invention.

Detailed Description

[0006] The present invention may be further understood with reference to the following
description and the appended drawings, wherein like elements are referred to with the same
reference numerals. The exemplary embodiments of the present invention relate to a system and
method for the fixation of complex intra- and extra-articular bonc fracturcs as well as

osteotomies of the distal radius and other small bones of a body. The exemplary system and
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method of the present invention may also be used to strengthen poor quality bone such as, for
example, osteoporotic bone, where screw purchase may be compromised. An exemplary bone
fixation buttress pin according to the present invention comprises a threaded head and a shaft
having a smooth distal portion and a rounded distal end configured to minimize trauma to soft
tissue as the buttress pin is inserted into a target bone while preventing displacement of bone
fragments. To facilitate removal from the bone, the bone fixation buttress pin according to the
present invention includes a threaded neck at a proximal end of the shaft extending to a distal
end of the head. As will be described in greater detail hereinafter, the threading on the neck 1s
positioned so that, as the buttress pin is being inserted through a bone plate hole into a bone,
threading on the head of the buttress pin first engages the hole of the bone plate at approximately
the same time that a distal-most end of the thread of the neck first engages the bone without
causing a compression of the bone plate to the bone. In an exemplary embodiment, the buttress
pin of the present invention is used for the fixation of the distal radius or other small bones of
the body. ITowever, it will be understood by those of skill in the art that the buttress pin of the

present invention may be used for the fixation of any type of bone in the body.

[0007] As shown in Figs. 1 - 2, a buttress pin 100 according to a first exemplary embodiment
of the present invention comprises a head 102 and a shaft 104 extending distally therefrom to a
rounded distal end 106. The buttress pin 100 according to this exemplary embodiment is formed
of 316L stainless steel or titanium. Nevertheless, as those skilled in the art will understand,
buttress pins according to the present invention may be formed of any suitable material. The
head 102 includes threading 108 around a surface thereof configured to lockingly engage a
corresponding threading formed on a hole extending through a bone implant (e.g., a bone platc,
not shown). The threading 108 according to this embodiment is a double-lead threading
configured to engage double-lead threading of a bone plate hole (not shown). THowever, those
skilled in the art will understand that single-lead threading may be used 1f desired. That 1s, a
buttress pin according to this invention will preferably be used in conjunction with a bone
fixation device (e.g., bone plate) having a hole configured to lockingly engage the head ot the

buttress pin. A proximal face of the head 102 comprises a driver engagement recess 103

-
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configured to permit engagement of the buttress pin 100 with a driver (not shown) as would be
understood by those skilled in the art. It is noted that although the driver engagement recess 103
is shown having a star-shaped cross-section, the driver engagement recess 103 may have any
other shape, including slotted, crosshead, square, hexagonal or any other shape configured to
engage a respectively shaped driver (not shown). In an exemplary embodiment, the recess 103
may extend into the head 102 by a predetermined distance sufficient to permit a secure
engagement with the driver. The head 102 is formed with a rounded outer wall having a
substantially spherical outer profile. It is noted, however, that a conical outer profile of the head
may also be employed without deviating from the spirit and scope of the present invention. In an
exemplary embodiment, a longitudinal length of the head 102 ranges from approximately 1.7 -
2.34 mm. although any other length may be employed to accommodate insertion of the head 102
into a hole extending through the bone implant (not shown) so that, when mounted in the bone as
desired the head 102 does not project proximally beyond a proximal surface of a bone plate (1.¢.,

a surface facing away from the bone) through which it is inserted.

(0008] A distal end of the head 102 is connected to the shaft 104 via a rounded connection
opening to a smooth non-threaded section 110 extending from the proximal end of the shatt 104
to the distal end of a threaded portion 112 of the shaft 104. It is noted, however, that the non-
threaded section 110 may also be provided with threads without deviating from the scope of the
present invention. The length of the threaded portion 112 is selected based on an average
distance between a bottom surface of the bone plate (not shown) contacting the bone and the near
cortex of the bone. The non-threaded section 110 may be formed of any suitable length and
outer diameter. The threaded portion 112 includes threading 114 extending over a portion of the
length of the shaft 104. A distal end of the threading 114 is preferably positioned so that, the
threading 114 first engages the bone at approximately the same time that the distal end of the
threading 108 first engages the threading of the hole in the bone plate through which it 1s being
inserted. The threading 114 according to this embodiment is a single lead threading
corresponding to the threading formed on traditional cortical screws. Those skilled in the art will

understand that although the head 102 comprises double-lead threading 108 and the threading
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114 is single-lead threading, each of these threaded portions 108, 114 will turn at the same speed
since the thread profile of the head 102 is approximately half of that of the threading 114. The
pitches of the threadings 108 and 114 are preferably equal to one another so that, as the pin 100
is driven into the bone and engaged with the hole of the bone plate, the bone plate is not reduced
relative to the bone —1i.e., so that the axial travel of the head 102 relative to the bone plate per
revolution of the pin 100 is equal to the axial travel of the shaft 104 relative to the bone per
revolution. In a pin according to an alternate embodiment (not shown) of the invention, the
threads 114 of the threaded portion 112 may be formed with a variable pitch to permit the
threads 114 to be sharper and cut into the bone (not shown) more easily. In such an embodiment,
a diameter of the threaded portion 112 of the shaft 104 remains substantially constant along an

axial length thereof.

[0009] An outer diameter of the threading 114 of the pin 100 shown in Figs. 1 -2 decreases
from a diameter of approximately 2.4 mm at a proximal end to a second diameter of
approximately 1.8 mm at a distal end along a taper angle of approximately 10°. ‘The taper of the
threading 114 aids in starting threads in the target bone since the exemplary threading 114 does
not comprise any cutting flutes, as those skilled in the art will understand. It is further noted that
any diameter and taper angle of the threaded portion 112 may be employed without deviating
from the scope of the present invention. Furthermore, in an exemplary embodiment of the
present invention, the threaded portion 112 has a longitudinal length of approximately 4 mm.
Those skilled in the art will understand that this length may be changed based on the dimensions
of a bone implant to be employed with the pin and the spatial relationship of the bone implant
with the bone. Specifically, in a preferred embodiment, a distal end of the threading 114 1s
configured to engage the bone at approximately the same time that the threading 108 come into
contact with the bone implant. Thus the threaded portion 112 is preferably positioned and
dimensioned so that, when the distal end of the threading 108 is seated at the proximal end of a
bone plate hole through which the pin 100 will be inserted, the distal end of the threaded portion
112 contacts the outer surface of the bone. If the bone implant is configured to lie tlush against

the bone and has a thickness of approximately 4mm, the distal end of the threaded portion 112
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will be positioned 4 mm. distal of the distal end of the threading 108. Those skilled in the art
will understand that the threaded portion 112 thereforc permits the buttress pin 100 to be
unscrewed from the bone by a distance sufﬁcien{ to permit a physician to grip the head 102 to
withdraw the buttress pin 100 from the bone. Specifically, the threaded portion 112 1s
configured to engage the bone (not shown) while the head 102 is still separated from the target
bone plate (not shown) by approximately one turn of the threading 114. Thus, the threaded
portion 112 permits a user to grip the head 102 with a pair of forceps to aid 1n removal from the
bone without significantly complicating the removal procedure. As those skilled in the art will

understand, the forceps may be formed with serrated gripping portions to aid in gripping of the
head 102.

[00010] In accordance with an exemplary method, an exemplary bone implant (e.g., a dorsal
distal radius plate) is positioned over a target portion of a fractured, osteoporotic or otherwise
weakened bone such as a distal radius (not shown). A variablc angle locking drill guide 1s then
screwed through a target plate hole (not shown) and into the bone. As those skilled in the art will
understand. the drill guide and plate hole are formed with dimensions suited for receipt of the
buttress pin 100 therethrough. In the embodiment discussed, the drill guide may be a 1.6 mm.
drill guide. The drill guide is inserted into the bone at a desired angle selected to suit the
requirements of the procedure being performed. A drill bit is then used to drill bi-cortically
through the bone. It is noted, however, that the drill bit may optionally extend through a uni-
cortical portion of the bone if so desired. The drill guide is then removed from the bone using a
technique known in the art. The buttress pin 100 is then positioned through the plate hole (not
shown) and into the bone (not shown) using the pre-drilled hole as a guide. Specilically, the
buttress pin 100 is manually pushed into the bone until the threads 114 come into contact with
the bone. The physician or other user then uses a driver to screwably insert the buttress pin 100
into the bone until the head 102 is firmly seated in the bone implant hole. The rounded distal end
106 of the buttress pin 106 permits the physician to insert the buttress pin 100 through the
implant and into the bone while minimizing damage to surrounding soft tissue. Furthermore, the

tapered shape of the head 102 and the threading 108 are configured to correspond to an interior

6



CA 02775733 2012-03-27
WO 2011/062896 PCT/US2010/056833

shape of a variable angle locking hole in a bone implant so that the buttress pin 100 may be
inserted therethrough at any desired angle within a range of + 15° from a central axis of the hole,
as those skilled in the art will understand. As those skilled in the art will understand, a bone
plate or other implant may be anchored to one or more desired portions of bone using any
number of buttress pins 100 alone or in combination with any number of other bone tixation
screws and/or pins. Furthermore, in a preferred embodiment, the exemplary buttress pins 100
according to the present invention may be used in a head of the distal radius plate although any
other positions may be employed without deviating from the spirit and scope of the present

invention.

[00011] As shown in Fig. 3, a buttress pin 200 according to an alternate embodiment of the
invention is formed substantially similarly to the buttress pin 100 of Fig. 1 except that a length ot
a shaft 204 is shorter than the length of the shaft 104. In an exemplary embodiment, a length ot
the threaded portion 212 remains substantially constant irrespective of a length of the shatt 204,
which may range in length from 8 mm to 30 mm depending on the dimensions of a target bone.
A pitch of the threading 208 on the head 202 of the buttress pin 200 may be the same as a pitch
of the threads 214 of the threaded portion 212 of the shaft 204 so that, as the pin 200 1s driven
into the bone and engaged with the hole of the bone plate, the bone plate is not reduced relative
to the bone, as described in greater detail earlier with respect to Figs. 1-2. In another
embodiment of the invention, the pitch of the threading 208 may be less than the pitch of the
threads 214 so that as the pin 200 is rotated into the bone and the head 202 is rotated into the
bone plate, the bone and thc bone plate a drawn toward one another compressing the bone plate
against the bone. A distal portion of the shaft 204 further comprises a non-threaded tapered
portion 216 which tapers down to a reduced diameter at a distal end 206 of the buttress pin 200,
The threaded portion 212 is formed with a taper substantially similar to the taper ot the threaded

portion 112, as described in greater detail earlier.

[00012] The head 202 of the buttress pin 200 is also formed with a substantially spherical ouler

profile to permit engagement with a rounded plate hole. In another embodiment, the outer
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profile of the head 202 may be substantially conical to permit insertion into a respectively shaped
plate hole, as those skilled in the art will understand. As those skilled in the art will understand,
the substantially conical hole may comprise other features to permit angulation of the buttress

pin 100 therewithin.

[00013] It will be understood by those of skill in the art that the buttress implants 100, 200 may
be provided with any of a plurality of other features without deviating from the scope of the
present invention. Specifically, the shafts 104, 204 may be provided with any plurality of cutting
flutes to aid in insertion thereof into the bone. The rounded distal ends 106, 206 may aiternately
also be formed of any other blunted shape (e.g., square, etc.). Furthermore, the éxemplary
buttress pins 100 of the present invention may be employed with any variable angle locking
compression plate (*LCP”) hole extending through the plate or through a locking hole of a plate
if inserted along a hole axis of the locking hole. Furthermore, it is noted that although the
exemplary system and method of the present invention is directed to variable angle locking pins,
non-variable angle locking pins may also be employed without deviating from the spirit and

scope of the present invention.

[00014] It will be apparent to those skilled in the art that various modifications and variations
can be made in the structure and the methodology of the present invention, without departing
from the spirit or the scope of the invention. Thus, it is intended that the present invention cover

the modifications and variations of this invention provided that they come within the scope of the

appended claims and their equivalents.
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What is claimed is:

1.

N

A buttress pin for fixing an implant to a bone, comprising:

a head at a proximal end, the head comprising an outer profile rounded 1n a

direction ot a longitudinal axis of the pin and including first threading; and

a shaft extending distally from the head along the longitudinal axis of the pin, the
shaft including a first portion including second threading extending thereover, a position
of a proximal end of the second threading along the shaft being spaced from a distal end
of the first threading by a distance corresponding to a distance between a proximal end of
a hole 1n an implant to be anchored to a bone via the buttress pin and a surface of the
bone when the implant 1s in a target position on the bone, the shatt further comprising a
second cylindrical portion extending from the first portion to a third portion of the
buttress pin, the second cylindrical portion being unthreaded, the third portion being

blunted.

The device of claim 1, wherein a pitch of the first threading 1s the same as a pitch of the

second threading

The device of claim 1, wherein the first threading is double-lead threading.

The device of claim 1, wherein the second threading is single-lead threading.

The device of claim 1, wherein the second threading is tapered so that a diameter of the

second threading at a proximal end thereof is greater than a diameter at a distal end

thereof.

The device of claim 5, wherein the taper angle is approximately 10 degrees.

9
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The device of claim 1, wherein an outer profile of the head is configured to correspond to
a varlable angle locking hole into which it is to be inserted to permit insertion thereof
through the variable angle locking hole at any angle within a permitted range of

angulation.

The device of claim 7, wherein the head 1s configured to permit insertion of the pin

through a variable angle locking hole within a range of angulation of + 15E.

The device of claim 1, wherein the distal end of the shatt 1s rounded.

The device of claim 1, wherein a pitch of the [irst threading 1s smaller than a pitch of the

second threading.

The device of claim 10, wherein a pitch of the second threading varies along a length

thereof.

The device of claim 1, further comprising a non-threaded section between the first and

second threadings.

The device of claim 1, further comprising a driver recess on a proximal face of the head

configured to permit engagement with a driving mechanism.

The device of claim I, wherein an outer profile of the head 1s one of spherical and

conical.

The device of claim 1, wherein the distal end of the shaft 1s square.

The device of claim 1, wherein the second cylindrical portion tapers down to a reduced

diameter toward the distal end of the shaft.

10
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