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be provided in a deployer. The deployer may be positioned
adjacent to a facture line of a fractured bone. The at least one
compression device may be laparoscopically delivered from
the deployer to the fractured bone and secured the fractured
bone. A compression device may include a central portion
and a plurality of arms. The central portion may have a first
side surface configured to contact a bone fracture and a sec-
ond side surface. Each arm may extend from a proximal end
attached to the central portion and have a distal end that
includes a locking mechanism. Each locking mechanism may
include at least one of a conical projection, a barb hook, a claw
hook, and a serrated hook.
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COMPRESSION CLIP FOR FRACTURED
BONE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority benefit under Title
35 §119(a) to India Patent Application No. 2120/DEL/2014,
filed Jul. 26, 2014, entitled “Compression Clip for a Fractured
Bone,” the content of which is herein incorporated by refer-
ence in its entirety.

BACKGROUND

[0002] The pelvic ring includes right and left ilium bones,
the sacrum and their associated ligamentous connections. The
main connections are through and around the right and left
sacroiliac joints at the posterior of the pelvis and the pubic
symphysis at the anterior of the pelvis. Anterior pelvic stabil-
ity is provided by the pubic symphysis, the midline articula-
tion of the pubic bones. At the pubic symphysis, the opposing
bony surfaces are covered by cartilage and united by layers of
fibrocartilage and fibrous tissue. The pubic symphysis is the
weakest link in the pelvic ring, supplying only 15% of inher-
ent pelvic stability.

[0003] The pelvic ring is a key structural element of the
skeletal system because it is a weight-bearing structure inter-
posed between the upper body and the legs. As such, if a
fracture occurs and is left untreated, the pelvic ring may not
heal (nonunion) or may heal in a poor position (malunion).
Nonunion can lead to chronic pain and an inability to walk.
Malunion can result in a short leg or a leg which points in the
wrong direction. Because of these problems, it is necessary to
reposition the fragments which have become displaced dur-
ing the fracturing to normal (reduction). Once the fragments
are repositioned, it is necessary to hold them in place (stabi-
lization) until the healing of the fracture is complete. This
process may take approximately 6 to 8 weeks.

[0004] Numerous different types of pelvic fractures may
occur of which lateral compression (LC) fractures comprise
one category. LC fractures are divided into three types: LC
Type I (typically caused by a lateral force compressing the
sacrum resulting in fractures of the ilium near the pubic
symphysis and the sacrum), LC Type II (typically caused by
a lateral force compressing an ilium resulting in fractures of
the ilium near the sacroiliac joint and the pubis symphysis),
and LC Type I1II (an LC Type I/1I fracture and a contralateral
anterior posterior compression (APC) typically resulting
from a rollover vehicle accident or being trapped between
unyielding objects).

SUMMARY

[0005] This disclosure is not limited to the particular sys-
tems, devices and methods described, as these may vary. The
terminology used in the description is for the purpose of
describing the particular versions or embodiments only, and
1s not intended to limit the scope.

[0006] As used in this document, the singular forms “a,”
“an,” and “the” include plural references unless the context
clearly dictates otherwise. Unless defined otherwise, all tech-
nical and scientific terms used herein have the same meanings
as commonly understood by one of ordinary skill in the art.
Nothing in this disclosure is to be construed as an admission
that the embodiments described in this disclosure are not
entitled to antedate such disclosure by virtue of prior inven-
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tion. As used in this document, the term “comprising” means
“including, but not limited to.”

[0007] Inanembodiment, a method for fixation of a lateral
compression fracture may include providing at least one com-
pression device in a deployer, positioning the deployer adja-
cent to a fracture line of a fractured bone, laparoscopically
delivering the at least one deployer to the fractured bone, and
securing the at least one compression device to the fractured
bone.

[0008] Inan embodiment, a method of fixation of a lateral
compression fracture may include attaching at least one com-
pression device to a fractured bone using at least one attach-
ment device. The at least one compression device may be
configured to have a central portion with a plurality of arms.
Each arm may have a locking mechanism comprising at least
one of a conical projection, a barb hook, a claw hook, and a
serrated hook.

[0009] In an embodiment, a compression device for fixa-
tion of a lateral compression fracture may include a central
portion having a first side surface and a second side surface
and a plurality of arms. The first side surface may be config-
ured to contract a bone fracture. Each arm may extend from
the central portion, have a proximal end attached to the central
portion, and have a distal end comprising a locking mecha-
nism. The locking mechanism of each of the plurality of arms
may comprise at least one of a conical projection, a barbhook,
a claw hook, and a serrated hook.

BRIEF DESCRIPTION OF THE FIGURES

[0010] FIG. 1A depicts a schematic of anillustrative lateral
compression device in a pre-formed condition according to an
embodiment.

[0011] FIG. 1B depicts a schematic of an illustrative lateral
compression device in an expanded condition according to an
embodiment.

[0012] FIG. 2 depicts a schematic of an illustrative lateral
compression device according to an alternate embodiment.
[0013] FIG. 3 depicts a schematic of an illustrative lateral
compression device according to yet another alternate
embodiment.

[0014] FIGS. 4A-C depict schematics of illustrative lock-
ing mechanisms for a lateral compression device according to
embodiments.

[0015] FIG. 5 depicts a flow diagram of an illustrative
method for fixation of a lateral compression device according
to an embodiment.

[0016] FIG. 6 depicts a flow diagram of an illustrative
method for fixation of a lateral compression fracture accord-
ing to an embodiment.

DETAILED DESCRIPTION

[0017] The following term shall have, for the purposes of
this application, the meaning set forth below:

[0018] A “deployer” refers to a device used to position one
or more compression devices. The deployer may be an instru-
ment used to deliver at least one compression device laparo-
scopically. The deployer may be used to store at least one
compression device in a pre-formed condition within a shaft
of the deployer.

[0019] FIGS.1A, 1B, 2 and 3 depict schematics of illustra-
tive lateral compression devices according to various
embodiments. As shown in FIG. 1A, a lateral compression
device 100 in a pre-formed condition may include a central
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portion 105 and a plurality of arms, such as 110-125. Each
arm 110-125 may include a corresponding locking mecha-
nism, such as 130-145, respectively.

[0020] Inanembodiment, the central portion 105 may have
a first side surface and a second side surface. The first side
surface and the second side surface may be on opposing sides
of the central portion 105 of the lateral compression device
100. The first side surface of the central portion 105 may be
configured to contact a bone fracture.

[0021] A lateral compression device may include a plural-
ity of arms, such as two arms, three arms, four arms, or the
like. Each arm 110-125 may extend from the central portion
105 such that a proximal end is attached to the central portion
and a distal end comprises a corresponding locking mecha-
nism 130-145.

[0022] Insomeembodiments, as depicted in FIGS. 1A and
1B, the lateral compression device 100 may have four arms
110-125 and may be substantially X-shaped. In some
embodiments, such as is depicted in FIG. 2, a lateral com-
pression device 200 may have a U-shape with two arms 210,
215. In some embodiments, such as is depicted in FIG. 3, a
lateral compression device 300 may have three arms 310,
315, 320 substantially in a T-shape or a Y-shape.

[0023] In some embodiments, the central portion 105 may
be substantially rigid and ductile (i.e., have a relatively low
stiffness), and each arm 110-125 may be substantially flexible
with an area of high stiffness surrounding the corresponding
locking mechanism 130-145. In an embodiment, the lateral
compression device 100 may be formed from a functionally
graded material sheet that is made of a plurality of sections
having different stiffness values. In such an embodiment, the
lateral compression device 100 may be cut from the function-
ally graded material with sections corresponding to ductility
required for each portion of the lateral compression device. In
other embodiments, various stiffness values may be achieved
by quantum of work hardening as per the property required
for each portion of the lateral compression device 100. In yet
other embodiments, the central portion 105 may be made ofa
first material having a relatively low stiffness, and the arms
110-125 may be made of a second dissimilar material having
a relatively high stiffness. In still other embodiments, one or
more stiffening menibers (not shown) may be located within
a base material. A first stiffening member may be a curved
spring element that extends from a first arm, such as 110, into
the central portion 105 and out to a second arm, such as 115.
A second stiffening member may be a corresponding curved
spring element that extends from a third arm, such as 120, into
the central portion 105 and out to a fourth arm, such as 125.
[0024] A lateral compression device 100 may be made of
any material that is commonly used for implanted orthopedic
devices. For example, a lateral compression device 100 may
comptise stainless steel, a stainless steel alloy, titanium, a
titanium alloy, a polymer, or any combination thereof. In
particular, stainless steel alloys may be used for portions of
the lateral compression device 100 that require strength, flex-
ibility and/or biocompatibility. Titanium may be used to pro-
vide a surface on which bone grows and strongly adheres
because its surface quickly oxidizes upon exposure to air. In
an embodiment, the compression device may comprise a
bioabsorbable polymer, such as poly(glycolic acid), poly(L-
lactic acid), poly(ortho ester), poly(epsilon-caprolactone),
poly(hydroxybutyrate valerate) or any combination thereof.

[0025] The arms 110-125 of a lateral compression device
100 may be made of a material having limited flexibility. In an
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embodiment, the arms 110-125 may be made in a pre-formed
condition, such as is shown in FIG. 1A. The arms 110-125
may be bent during application to approximate the contour of
the bone into which the lateral compression device 100 is
inserted.

[0026] FIG. 1A and FIGS. 4A-D depict schematics of illus-
trative locking mechanisms for a lateral compression device
according to embodiments. In some embodiments, a locking
mechanism, such as 130-145 in FIG. 1A, may include a
conical projection having a sharp tip. The locking mechanism
130-145 may pierce into the bone surface and rigidly lock the
clip onto the bone.

[0027] In alternate embodiments, a locking mechanism,
such as 410 in FIG. 4A, may include a barb hook. The locking
mechanism 410 may include one or more vertical slits that
enable the locking mechanism to compress inwards during
insertion into a bone. Upon insertion, the outer rack shape of
the locking mechanism 410 may provide secure fixation
within the bone and prevent slippage.

[0028] In still other embodiments, a locking mechanism,
such as 415 in FIG. 4B, may include a claw hook that pierces
into a bone angularly. The curved claw hook locking mecha-
nism 415 may be configured to hold in place securely and
rigidly without releasing from the site of the fracture.

[0029] In yet other embodiments, a locking mechanism,
such as 420 in FIG. 4C, may include a serrated hook. The
locking mechanism 420 may have a sharp conical projection.
The rack shape of the serrated hook locking mechanism 420
may prevent slipping of the mechanism when pierced into
bone, thereby providing secure locking of the mechanism.

[0030] In alternate embodiments, a locking mechanism
may include any other fastening mechanism including, with-
out limitation, a removable screw. In such embodiments, the
arms of a lateral compression device may include holes
through which the screws are threaded into the bone. In an
embodiment, the removable screw locking mechanism may
comprise a self-tapping screw that is guided and fixed on the
bone surface. Screw locking may provide secure and rigid
locking of the lateral compression device.

[0031] FIG. 5 depicts a flow diagram of an illustrative
method for fixation of a lateral compression device according
to an embodiment. As shown in FIG. 5, at least one compres-
sion device may be provided 505 in a deployer. In some
embodiments, the compression device may be provided 505
in the deployer in a pre-formed condition, such as is shown in
FIG. 1A. In the pre-formed condition, arms of the compres-
sion device may be in a relaxed or narrow position.

[0032] The deployer may be positioned 510 adjacent to a
fracture line of a fractured bone. In some embodiments, the
fractured bone may be a fractured pelvic bone, such as the
ilium, the pubic symphysis or the sacrum. In some embodi-
ments, the fractured bone may be reduced before the deployer
is positioned 510. In other embodiments, the fractured bone
may be reduced while the deployer is positioned 510. In still
other embodiments, the fractured bone may be reduced after
the deployer is positioned 510.

[0033] The at least one compression device may be laparo-
scopically delivered 515 from the deployer to the fractured
bone. In an alternate embodiment, the at least one compres-
sion device may be delivered 515 through an open surgical
procedure. In an embodiment, the at least one compression
device may be laparoscopically delivered 515 in a completely
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expanded condition, such that the position of the arms of the
at least one compression device are spread wider than in the
pre-formed condition.

[0034] In an embodiment, the at least one compression
device may be formed into a completely expanded condition
as a result of its traversal through the deployer. As the com-
pression device is delivered 515, a distal compression device
may be advanced through a shaft of the deployer. The shaft
may have an internal profile that causes the arms of the
compression device to be repositioned into a completely
expanded condition.

[0035] Insomeembodiments, the at least one compression
device may include a plurality of compression devices. In
some embodiments in which the at least one compression
device includes a plurality of compression devices, each of
the plurality of compression devices may be delivered 515 at
a different time, to a different position on the fractured bone,
and/or at a different orientation on the fractured bone.
[0036] In some embodiments, a plurality of fixation holes
may be formed on a first side and a second side of a fracture
line of the fractured bone. In other words, fixation holes may
be formed such that at least one hole is located on either side
of the fracture line in the fractured bone. The holes may be
used to align the deployer during positioning 510 so that the
hooking mechanisms of the compression device are seated in
the holes upon delivery 515. As such, the at least one locking
mechanism of the at least one compression device may be
inserted into at least one fixation hole on the fractured bone as
a result of the delivery 515 of the compression device.
[0037] Theatleastone compression device may be secured
520 to the fractured bone upon delivery 515. In some embodi-
ments, acompression device may be secured 520 as aresult of
the locking mechanisms of the compression device being
delivered 515 into the corresponding fixation holes and being
released from the deployer in a completely expanded posi-
tion. In such embodiments, the locking mechanisms of the
compression device may be seated in the fixation holes and
may exert a compressive force as a result of the compression
device trying to return to the relaxed position. As a result, a
dynamic compression force may be applied along the frac-
tured bone after securing 520 the at least one compression
device to the fractured bone.

[0038] In other embodiments, such as for compression
devices using removable screws as locking mechanisms, the
compression device may be positioned across the fracture line
of the fractured bone and held in an expanded position while
affixing the screws through the arms of the compression
device. Upon placement of the screws, the compression
device may be secured 520 and exert a compressive force in
the manner described above.

[0039] As such, upon delivery 515 and securing 520 of the
at least one compression device into the fractured bone in a
completely expanded state, internal stresses generated in the
at least one compression device may generate a compressive
force along the fracture and result in a rigid dynamic com-
pressive fixation. The at least one compression device may be
manufactured in a variety of different sizes for delivery to a
fracture site based on the type and severity of the fracture.
[0040] FIG. 6 depicts a flow diagram of an alternate illus-
trative method for fixation of a lateral compression fracture
according to an embodiment. As shown in FIG. 6, at least one
compression device may be attached 615 to a fractured bone
using at least one attachment device. The at least one com-
pression device is configured to have a central portion with a
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plurality of arms. Each arm has a locking mechanism. Each
locking mechanism may include at least one of a conical
projection, a barb hook, a claw hook, and a serrated hook. The
attachment device may bea deployer configured to deliver the
at least one compression device to the lateral compression
fracture. In some embodiments, each of the plurality of arms
of the at least one compression device may be placed in an
expanded condition using the attachment device.

[0041] In some embodiments, the fractured bone may be
reduced 605 before the at least one compression device is
attached 615 to the fractured bone. In other embodiments, the
fractured bone may be reduced 605 during the time that the at
least one compression device is attached 615 to the fractured
bone. In yet other embodiments, the fractured bone may be
reduced 605 after the at least one compression device is
attached 615 to the fractured bone. In some cases, the frac-
tured bone may be a fractured pelvic bone.

[0042] In some embodiments, a plurality of fixation holes
may be prepared 610. In some embodiments, a fixation hole
may be prepared 610 before a compression device is attached
615 to the fractured bone. In some embodiments, a fixation
hole may be prepared 610 during the attachment 615 of a
compression device to the fractured bone. In some embodi-
ments, the fixation hole may be prepared 610 as a result of the
attachment 615 of'a compression device to the fractured bone.
Fixation holes may be prepared 610 on a first side of the
fractured bone and on a second side of the fractured bone. For
example, the first side of the fractured bone may be on a first
side ofthe lateral compression fracture, and the second side of
the fractured bone may be on a second opposing side of the
lateral compression fracture. The plurality of fixation holes
may be prepared 610 using a template. The particular tem-
plate used to prepare 610 the plurality of fixation holes may be
selected based on the size of at least one compression device
to be used to fix the fractured bone.

[0043] In some embodiments, at least one locking mecha-
nism of the at least one compression device may be inserted
620 into at least one fixation hole on the fractured bone. The
at least one locking mechanism may be used to fix the at least
one compression device around a fracture of the fractured
bone.

[0044] In some embodiments, one or more compression
devices may be used to apply a compressive force to assist in
keeping the fractured bone fixed in place. For example, when
a compression device is formed into an expanded condition,
the compression device may naturally seek to return to the
pre-formed condition because of, for example, a stiffening
member. As such, when a compression device is placed across
a fracture in a fractured bone, the tendency of the stiffening
member to try to return to the compression device to its
pre-formed condition is used to apply a compressive force
that keeps the fractured bone from becoming unfixed.
[0045] Although the devices and methods described above
have been discussed in reference to fractures in pelvic bones,
it will be apparent to those of skill in the art that the device
may also be used to fix fractures occurring in other boney
structures.

Example

[0046] A plurality of X-shaped compression clips are
loaded into a laparoscopic instrument for deployment. The
laparoscopic instrument has a shaft which receives the com-
pression clips at a proximal end and a plunger used to engage
the compression clip that is most distal from the point at
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which the compression clips are inserted. The shaft is shaped
such that the stored compression clips are stored in a relaxed
condition, and a compression clip that is to be deployed is in
an expanded condition.

[0047] A bone fracture is reduced using any conventional
method. Two holes are formed on each side of the fracture
using a template that is sized based on the compression clip to
be deployed.

[0048] The fractured bone is kept in the reduced condition
as the shaft of the laparoscopic instrument is aligned to the
holes made in the bone. The laparoscopic instrument is acti-
vated causing the plunger to engage the most distal compres-
sion clip and advance the compression clip through the shaft
towards the bone. As the plunger advances past the distal end
of the laparoscopic instrument, the compression clip is
deployed such that the compression clip is inserted into the
holes in the bone in a completely expanded condition.
Because the compression clip is in an expanded condition, the
clip tries to return to its pre-formed condition. As a result, the
compression clip applies a dynamic compression force along
the fractured resulting in rigid fixation.

[0049] The plunger of the laparoscopic instrument retracts
back to its original position to be made ready to engage a next
compression clip.

[0050] In the above detailed description, reference is made
to the accompanying drawings, which form a part hereof. In
the drawings, similar symbols typically identify similar com-
ponents, unless context dictates otherwise. The illustrative
embodiments described in the detailed description, drawings,
and claims are not meant to be limiting. Other embodiments
may be used, and other changes may be made, without depart-
ing from the spirit or scope of the subject matter presented
herein. It will be readily understood that the aspects of the
present disclosure, as generally described herein, and illus-
trated in the Figures, can be arranged, substituted, combined,
separated, and designed in a wide variety of different con-
figurations, all of which are explicitly contemplated herein.
[0051] Thepresentdisclosureis notto belimited interms of
the particular embodiments described in this application,
which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing
from its spirit and scope, as will be apparent to those skilled in
the art. Functionally equivalent methods and apparatuses
within the scope of the disclosure, in addition to those enu-
merated herein, will be apparent to those skilled in the art
from the foregoing descriptions. Such modifications and
variations are intended to fall within the scope of the
appended claims. The present disclosure is to be limited only
by the terms of the appended claims, along with the full scope
of equivalents to which such claims are entitled. It is to be
understood that this disclosure is not limited to particular
methods, reagents, compounds, compositions or biological
systems, which can, of course, vary. It is also to be understood
that the terminology used herein is for the purpose of describ-
ing particular embodiments only, and is not intended to be
limiting.

[0052] With respect to the use of substantially any plural
and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the sin-
gular to the plural as is appropriate to the context and/or
application. The various singular/plural permutations may be
expressly set forth herein for sake of clarity.

[0053] It will be understood by those within the art that, in
general, terms used herein, and especially in the appended
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claims (for example, bodies of the appended claims) are gen-
erally intended as “open” terms (for example, the term
“including” should be interpreted as “including but not lim-
ited to,” the term “having” should be interpreted as “having at
least,” the term “includes” should be interpreted as “includes
but is not limited to,” et cetera). While various compositions,
methods, and devices are described in terms of “comprising”
various components or steps (interpreted as meaning “includ-
ing, but not limited to”), the compositions, methods, and
devices can also “consist essentially” of or “consist of” the
various components and steps, and such terminology should
be interpreted as defining essentially closed-member groups.
It will be further understood by those within the art that if a
specific number of an introduced claim recitation is intended,
such an intent will be explicitly recited in the claim, and in the
absence of such recitation no such intent is present. For
example, as an aid to understanding, the following appended
claims may contain usage of the introductory phrases “at least
one” and “one or more” to introduce claim recitations. How-
ever, the use of such phrases should not be construed to imply
that the introduction of a claim recitation by the indefinite
articles “a” or “an” limits any particular claim containing
such introduced claim recitation to embodiments containing
only one such recitation, even when the same claim includes
the introductory phrases “one or more” or “at least one” and
indefinite articles such as “a” or “an” (for example, “a” and/or
“an” should be interpreted to mean “at least one” or “one or
more”); the same holds true for the use of definite articles
used to introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is explicitly
recited, those skilled in the art will recognize that such reci-
tation should be interpreted to mean at least the recited num-
ber (for example, the bare recitation of “two recitations,”
without other modifiers, means at least two recitations, or two
or more recitations). Furthermore, in those instances where a
convention analogous to “at least one of A, B, and C, et
cetera” is used, in general such a construction is intended in
the sense one having skill in the art would understand the
convention (for example, “a system having at least one of A,
B, and C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, et
cetera). In those instances where a convention analogous to
“at least one of A, B, or C, et cetera” is used, in general such
a construction is intended in the sense one having skill in the
art would understand the convention (for example, “a system
having at least one of A, B, or C” would include but not be
limited to systems that have A alone, B alone, C alone, A and
B together, A and C together, B and C together, and/or A, B,
and C together, et cetera). It will be further understood by
those within the art that virtually any disjunctive word and/or
phrase presenting two or more alternative terms, whether in
the description, claims, or drawings, should be understood to
contemplate the possibilities of including one of the terms,
either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or
“B”or“Aand B”

[0054] In addition, where features or aspects of the disclo-
sure are described in terms of Markush groups, those skilled
in the art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of
members of the Markush group.

[0055] As will be understood by one skilled in the art, for
any and all purposes, such as in terms of providing a written
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description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges
thereof. Any listed range can be easily recognized as suffi-
ciently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths, tenths,
et cetera As a non-limiting example, each range discussed
herein can be readily broken down into a lower third, middle
third and upper third, et cetera As will also be understood by
one skilled in the art all language such as “up to,” “at least,”
and the like include the number recited and refer to ranges
which can be subsequently broken down into subranges as
discussed above. Finally, as will be understood by one skilled
in the art, a range includes each individual member. Thus, for
example, agroup having 1-3 cells refers to groups having 1, 2,
or 3 cells. Similarly, a group having 1-5 cells refers to groups
having 1, 2, 3, 4, or 5 cells, and so forth.

[0056] Various of the above-disclosed and other features
and functions, or alternatives thereof, may be combined into
many other different systems or applications. Various pres-
ently unforeseen or unanticipated alternatives, modifications,
variations or improvements therein may be subsequently
made by those skilled in the art, each of which is also intended
to be encompassed by the disclosed embodiments.

What is claimed is:

1. A method for fixation of a lateral comptression fracture,
the method comprising:

providing at least one compression device in a deployer;

positioning the deployer adjacent to a fracture line of a

fractured bone;

laparoscopically delivering the at least one compression

device from the deployer to the fractured bone; and
securing the at least one compression device to the frac-
tured bone.

2. The method of claim 1, further comprising:

preparing a plurality of fixation holes on a first side and a

second side of the fractured bone; and

inserting at least one locking mechanism of the at least one

compression device into at least one fixation hole on the
fractured bone.
3. The method of claim 1, wherein providing at least one
compression device comprises providing the at least one
compression device in the deployer in a pre-formed condi-
tion.
4. The method of claim 1, wherein laparoscopically deliv-
ering the at least one compression device comprises laparo-
scopically delivering the at least one compression device in a
completely expanded condition.
5. The method of claim 1, wherein:
providing at least one compression device comprises pro-
viding a plurality of compression devices, and

laparoscopically delivering the plurality of compression
devices comprises delivering each of the plurality of
compression devices at a different time.
6. The method of claim 1, wherein:
providing at least one compression device comprises pro-
viding a plurality of compression devices, and

laparoscopically delivering the plurality of compression
devices comprises delivering each of the plurality of
compression devices to a different position on the frac-
tured bone.

7. The method of claim 1, wherein:

providing at least one compression device comprises pro-

viding a plurality of compression devices, and
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laparoscopically delivering the plurality of compression
devices comprises delivering each of the plurality of
compression devices at a different orientation on the
fractured bone.

8. The method of claim 1, wherein the at least one com-
pression device is configured to have a central portion com-
prising a plurality of arms, wherein each arm comprises a
locking mechanism.

9. A method for fixation of a lateral compression fracture,
the method comprising:

attaching at least one compression device to a fractured

borne using atleast one attachment device, wherein the at
least one compression device is configured to have a
central portion with a plurality of arms, wherein each
arm has a locking mechanism comprising at least one of
a conical projection, a barb hook, a claw hook, and a
serrated hook.

10. The method of claim 9, further comprising reducing the
fractured bone.

11. The method of claim 9, further comprising:

preparing a plurality of fixation holes on a first side and a

second side of the fractured bone; and

inserting at least one locking mechanism of the at least one

compression device into at least one fixation hole on the
fractured bone.

12. The method of claim 9, further comprising:

preparing a plurality of fixation holes on a first side and a

second side of the fractured bone such that at least a first
fixation hole is on one side of the fracture and at least a
second fixation hole is on an opposing side of the frac-
ture;

aligning the at least one compression device with the frac-

tured bone such that at least one locking mechanism is
inserted into the first fixation hole and at least one lock-
ing mechanism is inserted into the second fixation hole;
and

applying a compressive force to the fractured bone by the at

least one compression device.

13. The method of claim 9, wherein attaching the at least
one compression device further comprises:

expanding the at least one compression device from an

initial state into an expanded state, thereby resulting in
an expanded compression device;

attaching the expanded compression device to the fractured

bone; and

reducing the fractured bone as a result of internal stresses

within the expanded compression device, wherein the
internal stresses cause the expanded compression device
to return to the initial state.

14. The method of claim 13, further comprising:

preparing a plurality of fixation holes on a first side and a

second side of the fractured bone such that at least a first
fixation hole is on one side of the fracture and at least a
second fixation hole is on an opposing side of the frac-
ture;

aligning the expanded compression device with the frac-

tured bone such that at least one locking mechanism is
inserted into the first fixation hole and at least one lock-
ing mechanism is inserted into the second fixation hole;
and

applying a compressive force to the fractured bone by the

expanded compression device.

15. A compression device for fixation of a lateral compres-
sion fracture comprising:
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a central portion having a first side surface and a second
side surface, wherein the first side surface is configured
to contact a bone fracture; and

a plurality of arms, wherein each arm extends from the
central portion, has a proximal end attached to the cen-
tral portion and has a distal end comprising a locking
mechanism,

wherein the locking mechanism of each of the plurality of
arms comprises at least one of a conical projection, a
barb hook, a claw hook, and a serrated hook.

16. The compression device of claim 15, wherein the com-
pression device has a plurality of stiffness areas such that the
central portion comprises a first stiffness area and each of the
plurality of arms comprises a second stiffness area.

17. The compression device of claim 15, wherein each of
the plurality of arms comprises:
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arigid portion adjacent the locking mechanism at the distal

end; and

a flexible portion positioned between the proximal end and

the rigid portion.

18. The compression device of claim 15 wherein the lock-
ing mechanism is configured to pierce into a bone and rigidly
lock the compression device to the bone.

19. The compression device of claim 15, wherein the com-
pression device comprises a stainless steel, a stainless steel
alloy, titanium, a titanium alloy, a polymer, or a combination
thereof.

20. The compression device of claim 15, wherein the com-
pression device comprises a bioabsorbable polymer selected
from the group comprising poly(glycolic acid), poly(L-lactic
acid), poly(ortho ester), poly(epsilon-caprolactone), poly(hy-
droxybutyrate valerate), and any combination thereof.

* #* * #* #®



patsnap

TREMOF) BITHESER

[F(RE)F US20160022337A1 RF(REH) A 2016-01-28
RiES US14/809793 RiEH 2015-07-27
FRIBE(FFRYOACF) HRRBEITFEERAHE

BRiF(E R AR EMPIRERHE A BRERRMELH

HEHRFE(EAMN)A(R) EMPIRERRABERTELT

#RIZH A PRADHAN DEBASISH

KBA PRADHAN, DEBASISH

IPCH%E A61B17/84

CPCH S A61B17/844 A61B2017/564 A61B2017/681 A61B17/809 A61B17/0642 A61B2017/0641
1 5642 2120DEL2014 2014-07-26 IN

SAEBEE Espacenet USPTO

HWE(R)

NFATRATEEMEEEERFTNGENEE, TUERBEFREHRE
DANEHRE. BERTULTERENHELHIL, FRED—1
48 %% B T LARS B2 45 1t M P IR 5B B 2512 3 B Pk B 7 89 B 5 BB e Pk
BIFNB. EREETNSEPRBINSNE, PRESTERE N
KEAME-MERE , F-MREAWERZMENR. SN TUMMES
FRRER D BYIL IR EE (R A R A S EHENHN TR, SMUENETS
FEHRE , fA8s  THENERETHNED -1,



https://share-analytics.zhihuiya.com/view/eb87c17d-c49c-41b5-b6fe-97b08f48d9ce
https://worldwide.espacenet.com/patent/search/family/055165753/publication/US2016022337A1?q=US2016022337A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160022337%22.PGNR.&OS=DN/20160022337&RS=DN/20160022337

